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PREFACE. 


In  offering  this  work  to  the  medical  public,  the  authors  desire  to 
state  that  the  volume  is  the  outcome  of  an  attempt  to  view  the  practice 
of  medicine  simultaneously  from  the  pathologic  and  therapeutic  points 
of  view.  Whilst  each  author  has  written  certain  determinate  portions 
of  the  book,  there  have  been  such  careful  joint  consideration  and  dis- 
cission of  the  various  subjects  that  there  is  a  common  responsibility, 
except  in  the  very  few  places  where  final  diflference  of  opinion  is  indi- 
cated in  the  text  either  over  initials  or  by  the  use  of  the  pronoun  "I'^ 
instead  of  *'we.'' 

The  section  on  nervous  diseases,  the  articles  on  diseases  of  the  mus- 
des  and  on  the  various  infectious  diseases  except  diphtheria,  dysentery, 
tuberculosis,  leprosy,  and  syphilis,  the  chapter  on  acute  and  chronic 
poisoning,  and  all  the  therapeutics  of  the  book,  have  been  written  by 
H.  G.  Wood.  The  remainder  of  the  volume,  namely,  the  articles  on  the 
infectious  diseases  above  specified,  the  chapter  on  diseases  of  the  blood 
and  of  the  ductless  glands,  the  chapter  on  x>arasite8,  and  the  sections  on 
diseases  of  the  circulatory,  respiratory,  digestive,  and  urinary  systems, 
except  the  therapeutics,  are  from  the  pen  of  B.  H.  Fitz,  who  desires 
to  express  his  obligation  to  A.  K.  Stone  for  constant  assistance  and  to 
R  C.  Gabot  for  expert  aid  in  the  preparation  of  the  articles  on  diseases 
of  the  blood.  The  thanks  of  the  authors  are  also  due  to  Mr.  J.  McCreery 
for  veiy  valuable  service  in  the  supervision  of  the  proof-reading. 
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SEorioN  I. 
GENERAL  DISEASES. 

CHAPTER   L 

DISEASES  OF  THE  BLOOD  AND  OF  THE  DUCTLESS  OLANDS. 
GENERAL  CONSIDERATIONS. 

Although  the  composition  of  the  blood  is  variously  altered  in  many 
diseases^  yet  there  are  only  certain  conditions  in  which  the  constancy  of 
the  chsmges  and  their  importance  in  the  production  of  symptoms  are 
such  as  to  be  sufficiently  characteristic  Especial  attention  is,  therefore, 
to  be  paid  to  variations  in  the  quality  and  quantity  of  the  blood-corpus- 
cles and  to  the  amount  of  haemoglobin  present.  The  total  number  of  red 
and  of  white  blood-corpuscles  is  to  be  estimated  and  their  proportion 
determined.  The  morphological  characteristics  of  the  red  and  white 
oorpuscles  are  to  be  ascertained,  and  the  latter  are  to  be  classified  in 
accordance  with  intrinsic  differences  which  are  to  be  observed  by  especial 
methods  of  preparation,  and  the  ratio  of  such  differentiated  leukocytes 
to  each  other  is  to  be  calculated.  Furthermore,  the  percentage  of  haemo- 
globin is  to  be  ascertained.  Herz  calls  attention  to  the  possibility  of  a 
further  inquiry  into  the  specific  gravitj^  of  the  red  blood-corpuscles  and 
of  the  plasma,  by  means  of  which  additional  modifications  in  the  char- 
acteristics of  the  red  blood-ex>rpuscles  may  be  determined. 

For  practical  purposes  the  examination  of  the  blood  is  limited  to  the 
recognition  of  the  number  of  red  and  white  blood-corpuscles  present  in 
the  cubic  millimetre  and  the  percentage  of  haemoglobin.  The  blood-cor- 
puiMsles  are  to  be  counted  by  means  of  the  Thoma-Zeiss  or  Gowers  counting 
apparatus,  or  by  the  hflematokrit,  as  advocated  by  Daland.  Normal  blood 
contains  about  five  million  red  corpuscles  and  six  thousand  white  cor- 
puscles in  the  cubic  millimetre.  Variations  in  the  result  of  the  calcula- 
tion of  the  total  number  of  red  corpuscles  to  the  extent  of  two  hundred 
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thousand  in  a  cubic  millimetre  and  of  the  white  corpuscles  to  the  es 
of  one  thousand  are  possible  even  to  accurate  observers,  and  are,  ti 
fore,  of  no  practical  signiiicance.  Daland  asserts  that  less  time,  ) 
and  fatigue  are  necessary  if  the  hsBmatokrit  is  employed.  Its  i 
oltl^i^  to  as  requiring  more  blood,  a  cut  in  the  thumb,  and  a  I 
instrument.  Fleischel's  apparatus  is  most  frequently  used  for  th 
termination  of  the  percentage  of  h^Bmoglobin,  although  the  value  of 
estimates  is  merely  relative. 

In  the  examination  of  the  red  blood-corpuscles  attention  is  to  be 
to  variations  in  size  and  shape,  and  a  distinction  is  to  be  drawn  bef 
corpuscles  of  normal  size  and  those  which  are  large, — maorocyte 
small,— microcytes,— or  irregularly  shaped, — poikilocytes.  Nuc] 
red  blood-corpuscles — normoblasts — may  be  found  in  small  niimlx 
normal  blood,  but  are  increased  in  anssmia,  while  large  nucleate 
blood-corpuscles— macro-,  megalo-,  or  giganto-blasts— are  found  t 
considerable  extent  only  in  pernicious  ansemia.  Poikilocytosis  occ 
a  variety  of  diseases  in  which  there  are  serious  disturbances  of  nut) 
The  white  blood-corpuscles, — leukocytes, — according  to  peculi 
made  evident  by  staining,  especially  by  the  Ehrlich-Biondi  methc 
divided  into  lymphocytes,  mononuclear,  transitional,  and  polyn 
leukocytes,  and  eosinophiles  or  eosinophilous  leukocytes.  They 
in  normal  blood  in  the  following  proportions : 

Lymphocytes,  twenty  to  thirty  per  cent 

Polynuclear  leukocytes,  sixty  to  eighty  per  cent. 

Large  mononuclear  and  transitional  leukoi*.ytes,  six  per  cent 

Eosinophiles,  one-half  to  four  per  cent 

A  considerable  deficiency  of  red  blood-corpuscles  produces  a  s< 
symptoms  due  essentially  to  a  diminution  in  the  quantity  of  Yisdun 
in  the  blood.  Like  symptoms  occur  when  the  quantity  of  hiemog] 
diminished,  although  the  total  number  of  red  blood-corpuscles  i 
normal.  A  distinction  is  thus  drawn  between  anaemias,  in  which  tl 
number  of  red  blood-corpuscles  is  diminished,  and  chlorosis,  in  wb 
percentage  of  hsBmoglobin  is  diminished,  although  the  total  nun 
red  blood-corpuscles  may  be  relatively  normal.  Such  a  distinctioi 
absolute,  since  in  the  severer  varieties  of  chlorosis  the  number 
blood-corpuscles  is  usually  diminished. 

A  diminution  in  the  total  number  of  red  blood-corpuscles 
under  a  variety  of  conditions,  some  of  which  are  readily  appare 
visible  hemorrhage ;  others  are  obscure  or  unknown  :  hence  a  disi 
is  drawn  between  ansemia  or  simple  amemia,  chlorosis,  and  pei 
ansBmia. 

ANAMIA   OR   SIMPLE   ANAMIA. 

Simple  anemia  is  usually  secondary  to  some  obvious  cause,  as 
rhage,  serious  disturbance  of  nutrition  (whether  from  disease,  insi 
or  improper  food,  unwholesome  occupation,  or  faulty  hygienic  su 
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ings),  or  from  the  action  of  poisons,  as  lead,  mercury,  and  arsenic  Besi- 
denoe  in  the  tropics  often  produces  a  pallor  of  the  skin  called  tropical 
iDsmia,  but  Olc^ner  and  others  find  in  such  cases  that  the  red  blood- 
corpuscles  and  hemoglobin  are  not  diminished.  The  above-mentioned 
eaoses  of  anaemia  are  especially  active,  according  to  Weiss  and  Monti, 
▼lien  aJSecting  young  children. 

SYMPT03IB. — In  all  varieties  of  ansdmia  there  are  certain  symptoms 
in  common,  although  varying  in  severity  and  in  rapidity  of  development. 
DiQr  are  dependent  partly  upon  a  deficiency  of  hemoglobin,  partly  upon 
niknown  modifications  in  the  composition  of  the  blood.  Such  symptoms 
Are  mild  or  severe,  may  b^in  as  the  former  and  end  as  the  latter,  or  may 
be  severe  from  the  outset.  Shortness  of  breath  and  palpitation  are  in- 
dicative of  disturbance  in  oxygenation.  Headache,  backache,  neuralgia, 
dizziness,  obscured  vision,  ringing  in  the  ears,  fainting,  mental  and  bodily 
veakneas,  are  the  effects  of  ansBmia  upon  the  nervous  system.  Loss  of 
4>petite,  epigastric  discomfort  after  eating,  belching,  flatulence,  and  con- 
ftipation  are  the  evidences  of  an  altered  digestion.  Disturbances  of 
menstruation  are  frequent,  the  catamenia  being  irregular  or  suppressed, 
leanty  or  profuse,  often  painful  and  exhausting,  and  the  discharge  light- 
Dolored.  The  skin,  lips,  and  tongue  are  paJe.  Emaciation  may  or  may 
not  be  pre$?ent  A  systolic  souffle  is  often  to  be  heard  both  at  the  base  and 
St  the  apex  of  the  heart,  there  is  accentuation  of  the  pulmonic  second 
Bound,  and  a  venous  hum  is  usually  present  at  the  base  of  the  neck.  The 
pulse  is  rapid,  compressible,  and  of  diminished  volume.  The  tempera- 
ture is  freciuently  elevated,  usually  to  a  slight  degree,  and  the  course  is 
often  irregular.  The  urine  may  be  pale  or  high-colored,  but  is  generally 
of  lowered  specific  gravity.  The  blood-count  shows  a  deficiency  of  red 
Uood-corpuscles  and  a  proportionate  diminution  in  the  percentage  of 
temoglobin. 

DiAGNOSia — Simple  or  secondary  anaemia  is  to  be  recognized  by  the 
ajppreeiation  of  an  obvious  cause  for  the  deficiency  of  red  blood-corpuscles 
aad  hsemoglobin. 

Prognosis. — ^The  prognosis  is  favorable  when  the  cause  can  be  re- 
MDved,  provided  its  action  has  not  been  excessively  prolonged. 

Treatment. — The  treatment  of  simple  anaemia,  after  removal  of  the 
carase,  consists  in  the  administration  of  iron  with  strychnine  and  other 
bitter  tonics  to  aid  in  digestion,  with  laxatives  if  constipation  be  pro- 
ineed. 

It  has  been  shown  by  the  various  chemists  working  under  the  control 
tf  Kobert  that  the  administration  by  the  mouth  of  the  ordinary  prepa- 
titions  of  iron  does  not  perceptibly  affect  the  elimination  of  iron  by  the 
kidneys,  although  after  the  hypodermic  injection  of  iron  and  sodium 
titrate  (one  milligramme  for  seven  kilogrammes  of  weight)  forty  per 
omt  of  the  preparation  can  be  obtained  fi-om  the  urine  unaltered.  It 
would  seem,  therefore,  that  the  iron  should  be  used  hypodermically.    It 
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was  found,  however,  that  unlees  the  dose  is  very  small  it  produces  | 
renal  irritation  :  so  that  the  quantity  mentioned  above  should  neve 
exceeded.     Further,  it  has  been  proved  by  Moemer,   Gottlieb. 
Jacobi,  and  others  that  iron  is  eliminated  through  the  intestinal 
very  freely  :  so  that  the  question  whether  it  does  or  does  not  escape 
the  kidneys  is  of  comparatively  little  importance.     The  theorj^  of  Bi 
that  the  value  of  iron  in  chlorosis  is  due  to  a  peculiar  chemical  a 
in  the  alimentary  tract,  which  causes  the  natural  albuminous  iron 
pounds  in  the  food  to  be  absorbed,  is  certainly  unproved  and  imp 
ble.    The  discovery  by  Busch  that  the  administration  of  pure  or  im 
haemoglobin  distinctly  increases  the  elimination  of  iron  from  the  u 
in  conjunction  with  results  already  quoted,  and  with  judicious  adve 
ment  by  interested  pharmacists,  has  led  to  the  large  use  of  haemog 
compounds  or  derivatives. 

The  chemical  work  which  has  been  done  upon  the  absorptior 
elimination  of  iron  is,  however,  at  this  time  of  no  practical  value. 
&ct  that  a  certain  preparation  of  iron  yields  a  large  percentage  t 
urine  is  no  proof  of  its  superiority.  It  is  the  iron  which  remains 
not  that  which  escapes  from  the  body,  that  does  good ;  and  it  mai 
be  that  a  preparation  which  is  absorbed  easily  and  which  escapes  • 
is  of  less  value  than  one  which  is  absorbed  slowly  and  does  not  e 
at  all.  Clinical  experience  is  the  only  guide  in  this  matter ;  it  is 
ble  that  manganese  may  be  of  service  in  simple  or  chlorotic  ano'mi] 
that  the  pepto-manganates  of  iron  may  have  especial  value  ;  but  01 
perience  is  that  the  older  and  simpler  preparations  will  eflfect  all  tlu 
be  achieved  by  the  more  modem,  complex,  and  expensive  forms  of 
Among  solid  preparations  fit  for  exhibition  in  pill  may  be  mentiou 
being  as  free  as  may  be  from  astringency,  pilulsB  ferri  carbonatis 
of  ferrous  carbonate,  Bland's  pill,  dose  one  to  two  pills ;  and  fern 
ductum,  reduced  iron,  dose  two  to  five  grains.  For  exhibition  in  so 
we  would  recommend  ferri  et  ammonii  citras,  iron  and  ammonium  c 
dose  three  to  six  grains ;  also  ferri  et  ammonii  tartras,  iron  and  amm< 
tartrate,  dose  three  to  six  grains.  All  the  sulphates  of  iron  are  ] 
astringent.  The  tincture  of  the  chloride  is  astringent,  and  verj 
terious  to  the  teeth. 

CHLOROSIS. 

This  variety  of  ansBmia,  sometimes  called  the  green  sickness, 
named  from  x^^P^^j  "pale  green,'*  and  is  usually  r^arded  as  a  pi 
disease  of  the  blood.  It  is  conventionally  characterized  by  a  n 
deficiency  of  haemoglobin  without  a  corresponding  diminution  : 
number  of  red  blood-corpuscles. 

Etiology. — Chlorosis  usually  occurs  in  females,  especially  \ 
blondes,  generally  at  or  soon  after  the  age  of  puberty,  although  ] 
reports  typical  cases  occurring  in  persons  between  thirty  and  fori 
years  of  age.    It  is  probable  that  a  congenital  predisposition  t 
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affection  may  exist  dependent  upon  debility  or  disease  of  the  parents. 
Faulty  hygienic  surroundings,  as  bad  air,  unwholesome  food,  overwork, 
mental,  moral,  and  physical  strain  or  excesses,  are  important  as  exciting 
causes.  Meinert  has  found  gastroptosis  in  forty  cases  of  chlorosis,  and 
regards  this  condition  as  a  cause  of  the  disease,  attributing  its  occurrence 
to  the  use  of  corsets  during  the  developmental  changes  at  puberty.  The 
etiological  importance  of  the  development  of  the  sexual  function  is 
generally  recognized  from  the  frequent  occurrence  of  chlorosis  at  or 
about  the  age  of  puberty,  and  especially  in  those  in  whom  irregularities 
exist  in  the  development  of  this  function.  Sir  Andrew  Clark  has  sug- 
gested that  the  absorption  in  the  colon  of  toxic  products  from  retained 
fiieces  is  important  in  the  etiology,  while  Pick  attributes  a  like  effect  to 
toxic  absorption  from  the  dilated  stomach  which  he  frequently  finds  in 
chlorosis.  Von  Noorden,  however,  disputes  the  theory  that  chlorosis  is 
due  to  the  absorption  of  putrefactive  products  in  the  intestine.  Enlarge- 
ment of  the  spleen,  found  by  Jacobi  in  severe  cases,  has  been  observed  by 
Chvostek  and  Clement  in  many  cases,  and  the  latter  regards  chlorosis  as 
of  infectious  origin. 

Morbid  Anatomt. — An  anatomical  basis  for  chlorosis  was  first  ren- 
dered probable  by  the  researches  of  Virchow,  who  frequently  found  a 
hypoplasia  of  the  arteries.  This  was  especially  characterized  by  a  thin, 
narrow,  and  elastic  aorta,  with  ii'regular  origin  of  its  primary  branches, 
esi)ecially  of  the  intercostal  and  lumbar  arteries,  and  by  a  superficial, 
spotted,  fatty  d^eneration  of  its  intima.  Hypoplasia  of  the  heart,  uterus, 
and  ovaries  is  frequently  associated,  although  in  the  adult  secondary  hy- 
pertrophy of  the  heart  and  hyperplasia  of  the  uterus  may  be  present. 

SvMPTOMS. — ^The  patient  suffers  from  symptoms  of  a  mild  or  severe 
anaemia,  chiefly  attributable  to  the  deficiency  of  haemoglobin.  Head- 
ache, dizziness,  fainting-fits,  blurring  of  vision,  and  ringing  in  the  ears 
often  occur.  Backache,  neuralgia,  hebetude,  and  muscular  weakness 
may  supervene,  and  hysterical  paroxysms  are  frequent.  Palpitation  and 
dyspncea  on  slight  exertion  or  in  consequence  of  emotional  excitement 
are  present  Slight  elevations  of  temperature  without  apparent  cause 
are  not  uncommon,  and  may  continue  for  days  or  weeks.  Digestive  dis- 
turbances are  conspicuous,  and  an  abnormal  appetite  for  pickles,  slate- 
pencils,  and  chalk,  an  excessive  fondness  for  sweets,  a  lack  of  appetite 
for  nutritious  foods,  epigastric  distress  after  meals,  frequent  eructations 
of  gas,  occasional  vomiting,  and  persistent  constipation  are  noticeable. 
Oswald  and  others  find  that  an  excess  of  free  hydrochloric  acid  in  the 
stomach  is  the  rule,  and  this  observer  attributes  the  digestive  disturbance 
to  a  lack  of  motor  activity,  a  view  which  is  favored  by  the  noticeable 
occurrence  in  this  disease  of  a  displaced  and  dilated  stomach.  The  secre- 
tion of  urine  is  but  little  affected.  It  is  usually  pale,  sometimes  alkaline, 
its  specific  gravity  about  1015,  with  a  slight  diminution  in  the  elimina- 
tion of  urea.     Menstrual  disturbances  are  frequent,  especially  amenor- 
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occur  and  upon  the  absenee  of  causes  of  a  secondary  anseniia.  The  diag- 
nosis is  to  be  confirmed  by  the  examination  of  tlie  Wood,  since  most 
writers  regard  as  essential  an  excessive  diminution  of  the  htemoglobin  in 
the  blood  without  a  proportionate  loss  of  red  blood-corpuscles*  In  the 
advanced  ntagcs  of  chlorosis  the  number  of  red  blood- corpiLs<^les  as  well 
as  the  pert^eutage  of  hieuioglobin  may  bc:^  largely  lowered,  in  which  case 
a  knowledge  of  the  etiology  and  c^m:se  of  the  symptoms  is  e.^sential  in 
order  to  make  a  correct  diagnosis.  Henry  maintains  that  in  one  series 
of  cases  the  mimber  and  size  of  the  red  blood-corpiLscles  may  l>e  normal 
while  the  haemoglobin  is  deficient,  in  a  second  series  with  a  normal 
nnmL)er  of  red  corpuscles  there  may  be  a  diminution  of  their  size  while 
the  percentage  of  har'moglobin  is  normal,  and  in  a  third  series  with  a 
diminution  in  the  number  of  red  blood-coi'puseles  there  may  be  a  diniin- 
ishtil  or  an  increasinl  quantity  of  ha3inoglol>in» 

In  crises  of  doubt  chlorosis  is  to  be  differeutiated  from  secondary 
aniemias  by  the  etiology  td'  the  latter,  and  from  pernicious  aujcmia  by 
the  progressive  coui-st?  of  this  diseiise,  of  which  retinal  hemorrhages  and 
the  examination  of  the  blood  furnish  additional  evidence. 

Prognosis. — Chlorosis  is  rarely  fiital,  antl  then  iLsnally  from  such 
complications  as  venous  thromlxjsis  or  ulcer  of  the  stomach.  Recur- 
rent att^icks  are  frequent,  especially  in  the  autumn  and  winter,  and  are 
sometimes  induced  by  pregnancy,  which  condition  may  also  relieve  the 
symptoms. 

Treatment.— The  treatment  of  a  case  of  chlorosis  must  vary  in  many 
ways  in  accordance  with  tlie  individual  needs  of  the  case.  In  the  mild- 
est form  of  the  affectiyu  it  may  be  simply  neoessarj^  to  turn  the  patient 
out'doors  in  the  country,  to  give  nutritions,  easily  digest-ed  diet,  and  to 
administer  iron  and  ai^enic.  On  the  other  hand,  in  the  severest  case 
a  strict  rest-cure  (S4:*e  ptige  402)  may  be  reqnirt*d.  Between  these  ex- 
tremes every  gi'ade  of  case  exists.  Whenever  it  is  practicable,  the  city 
girl  should  l>e  sent  to  the  country,  put  into  warm  but  light  clothing,  and 
required  to  spend  many  hours  a  day  in  the  open  air,  and  the  most  of  the 
remainder  in  bcHl.  The  exercise  must  l>e  in  proportion  to  the  strength 
of  the  patient :  any  exertion  which  pnxlnces  exhaustion  or  sleeplessness 
at  nighty  or  increjis«:'d  apathy  or  indiflerence  to  exertion  the  next  day,  is 
in  all  probability  deleterious.  Complete  change  of  climate,  from  the 
mountains  to  the  sea-shore,  or  from  the  sea-shore  to  the  mountains,  is 
often  very  serviceable.  Better  results  are  also  obtained  when  the  vaca- 
tion from  the  city  is  spent  partly  in  the  mountains  and  ]>artly  at  the 
sea-shore.  The  diet  must  be  varied  according  to  the  individual  case  :  the 
fat  ehlorotic  girl  should  use  earbo-hydrates  and  fats  in  modei'ation ;  the 
lean  girl,  on  the  other  hand,  should  be  given  bulter,  crc^am,  sweet  oil, 
t!oddiver  oO,  and  similar  sutetances  to  the  point  of  gjii^tric  tolemnee. 

Al(iohol  should  never  be  given  in  excess,  but  the  moderate  use  of  red 
wine  or  of  malt  liquoi-s  at  meals  may  be  distinctly  beneficial.     If,  how- 
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spicuoiifl  in  malaria,  typhoid  fever  (with  rare  exception),  tube^reiiloBiSy 

and  inteetinal  olMnietion. 

The  presence  or  absence  of  a  leukocytosis  has  a  definite  clinical  value 
Iwth  in  diagiiosis  and  in  i>rogrioHi8.  The  constaney  of  its  presence  in 
j>neamonia  may  enable  the  diagnosis  to  be  made  in  ct^ntral  i>nennionia 
when  typit-al  physieal  signs  are  al>sent*  Of  still  greater  diagnostic  impor- 
tance, since  it  directly  lends  to  the  appropriate  treatment,  is  its  valne  in 
the  recogniti(in  of  deep  seated  suppuration.  R.  C.  Cabot  mentioiLs  its  con- 
stant presence  in  snppnnitive  salpingitis,  and  states  that  tliis  atfeetiim  may 
thufi  be  differentiatetl  from  lifenijitoma  and  haematocele^  and  from  uterine 
and  ovarian  tumors.  The  reeognilion  of  leukocytosis  may  be  of  \alue  in 
permitting  the  diagnosis  of  an  osleomyelitw.  lu  abont  one- half  of  the 
ca*ses  of  malignant  disease  examined  by  Hieder  ami  Hayem  leuk*X'ji:osi8 
was  p resign t ;  and  according  to  Sadler  it  niay  Ix^  extreme,  sixty  to  ninety 
theiLsand  in  the  cubic  millimetre,  or  may  be  entirely  absent.  The  len- 
koc^j-t-osis  of  malignant  disefuse  is  more  frequent  in  Siircoma,  especially 
ost4xmarcoma.  than  in  cancer.  Wlien  the  nti-rns  is  affected  with  cancer 
leukoc\  tOMis  is  more  trequent  than  in  cancer  of  the  breiist,  stoniach,  or 
tt^sophagus.  The  usual  alxsence  of  leukocyt^osis  in  typhoid  fever  may 
permit  the  exelusiou  of  this  disease  in  a  ease  of  questionable  nature, — for 
t*xani[>le,  acute  appendicitis.  The  fK:*currence  of  leukwytosis  in  typhoid 
fever  htm  knl  to  the  recognition  of  a  complicating  iileurisy  or  pneumonia. 
Its  aliseuce  may  also  prove  of  diagtiostic  importance  in  the  ex(*lusi*)n 
of  malai*iaand  uueinnplieated  acute  tul>ei'cuUKsis,  in  which  affections  the 
hnikocyles  are  iiot  increasi^d.  A  failing  leukocytosis  in  Ciise  of  doubt 
would  permit  acute  intestinal  obstrnetion  to  bt*  differeutiateil  from  a 
general  peritonitis,  in  wliich  affection  leukocytosis  is  present. 

The  degree  of  leukocytosis  is  no  evidence  of  the  si?verity  of  the  disease 
concerntHl.  In  ptuMinjonia  it  is  presinit,  as  a  rule,  throughout  the  disease 
d€»spite  the  pseudo-crises,  persisting  not  infrequently  for  several  days  after 
the  temperature  bas  fjillen,  apparently  l>eing  closely  i^hited  to  the  process 
of  re^olntiun.  An  abst*nce  of  lenkocj^tosis  in  pneumonia  is  a  grave  prog- 
nostic sign,  death  usually  occurring  in  such  eases. 


LEUKiSMIA. 

Definition.— A  permanent  incn?ase  in  the  number  of  the  w^hite  blood- 
corpuscles  in  the  blood,  associate*!  with  lesions  of  the  spleen,  lymphatic 
glands,  or  bone -marrow. 

Etiology.— But  little  is  known  concerning  the  cause  of  leukteniia. 
It  occurs  more  often  in  males  than  in  females,  especially  in  adults,  and  is 
rare  in  jntants  and  in  old  age.  It  is  more  freqnent  among  the  poorer 
chusses,  and  is  epidemic  and  endemic  in  certain  c*iuutrias.  Its  repeated 
presence  in  connection  with  pregnancy,  malaria,  syphilis,  perniciotL^ 
amenua,  chronic  diarrhoea,  and  injuries  to  the  spleen  and  bones  has 
suggested  that  these  affectioiLs  may  te  of  etiological  importance.     The 
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doaal  rapid  course  and  the  a^^scKJiateti  lesions  resemble  those  of  an 
infections  disease,  and  bacteria  have  l.ieeii  suggested  iis  a  caiise,  but  with- 
out any  positive  evidence?  of  valne.  Auto-intoxie4ttiori  from  the  digestive 
tract  ha^s  ed»o  been  mentioned  as  of  importance  in  the  etiolog}^ 

^Idkbid  An'atomty* — The  organs  especially  diseased  iirt*  the  spleen, 
lymphatic  gland^s,  and  bone-marrow  :  hence  splenic^  lymphatic^  and  niye- 
logenons  varieties  of  leukiemia  are  discriminated.  Combined  lesions  are 
not  infrequent,  partieuhirly  of  the  spleen  and  lympli-glanrLs,  whence  the 
term  spleno-  or  lieuo-lymphatie  leukfemia,  A  purely  lymphatic  len- 
ksemia  is  rare,  and  a  pnrely  myelogenous  leukiBmia  is  of  doubtful  oceur- 
rence.  The  spleen  may  Ije  enormously  enlarged,  weighing  sixteen  pounds, 
the  enhirgenient  being  dne  tu  a  hyperplasia,  either  diffused  or  notlular. 
Its  color  is  red  or  reddish  brown,  sometimes  modified  by  the  presence  of 
tumors,  hemorrhage,  aiul  fatty  degeneration,  and  it8  densitj^  is  increased- 
The  enlargement  is  either  symmetrical  or  nodnlar,  and  on  section  opaque- 
gray  tumoi*s,  leukteniic  lymphomatiu  of  various  size  and  numbeiv,  may  be 
present.  The  lymph -glauds  in  the  various  regions  of  the  body  may  be- 
come so  enlarged  fus  to  cause  extreme  degrees  of  deformity.  The  hyi)er- 
plastic  glands  are  soft  or  hard,  of  an  opaque  gray  color  on  section.  They 
may  ^'ary  considerably  in  size,  and  may  be  discrete  or  agglutinated.  The 
toQsiK  the  lymphatic  glands  at  the  base  of  the  tongue,  the  solitary  fob 
licles,  and  Peyer- s  patches  may  show  like  alterations.  Similar  nodules, 
leuksemic  lymphomata,  may  l>e  found  in  the  he^ii,  liver,  kidneys,  i^etina, 
brain,  cord,  lungs,  pleuriB,  and  skin.  The  liver  and  kidneys  may  become 
enlarged  from  a  diffuse  inliltration  witli  the  lyniphoniatons  tissne,  anil  a 
thus  aflected  liver  is  reported  to  have  weighed  forty- two  pounds.  The 
alterations  of  the  bone-marrow  consist  in  a  dis;ippearance  of  the  fat  and 
ao  increase  in  the  number  of  nucleat'Cd  red  blood -corpuscles, — lymphoid 
marrow, ^ — or  in  an  incn^^ise  of  the  large  mononucle^ir  ma rrow- cells, — mye- 
locytes,— which  in  comhination  with  the  excess  of  lenlvoeytes  pri>duce  an 
opaque  yellow^  appearance, — the  pyoid  or  pniaform  marr4iw.  Evidences 
of  hemorrhage  in  vaiions  parts  of  the  body  may  be  found,  and  dropsy 
is  frequent.  The  blood  has  a  pale  pitdi  color,  and  the  clot  fouml  in  the 
heart'  is  soft,  gelatinous,  and  sometimes  so  suggestive  of  pus  as  to  have 
led  Bennett,  to  regard  the  disease  as  a  suppuration  of  the  blood, — pyiBmia. 
This  alteration  in  the  color  of  the  blood  is  due  partly  to  the  increjise  in 
the  number  of  leukocjt^s,  and  paitly  to  a  deficiency  of  red  corpuscles. 
The  former  may  even  exoeed  in  number  the  latter,  which  in  normal 
blood  are  at  legist  five  hundred  times  tis  abundant  as  the  lenkncytes. 
Charcot-crystals  may  form,  on  e^^posure  to  the  air,  iu  the  blot>d,  bone- 
marrow,  spleen,  and  liver. 

Symptoms^. — The  incipient  symptoms  of  leukfemia  are  due  to  deficient 
hflBmoglobin,  and  are  essentially  those  of  anaemia,— namely,  headsiche,  de- 
bility, shortness  of  breath,  palpitation,  obscure  abdominal  pain,  pallor, 
and  slight  oedema.     These  symptoms  become  more  severe  when  enlarge- 
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ment  of  the  Bpteen  or  lymph-glands  is  apparent.  The  pallor  becomes 
more  extreme,  the  appetite  fails*  diarrhcBa  may  oeeur,  and  loss  of  flesh, 
well  as  of  Btreogth,  is  conspk'uous.  Hemorrhages  are  frequent  in 
arious  parte  of  the  body,  either  tiom  the  oose,  stomach,  intestine,  or 

Urinary  or  genital  traet,  or  into  the  lungs,  brain,  or  skin.  Hemorrhage 
into  the  retina  may  oti^scure  vision,  while  hemorrhage  into  the  auditory 
nerve  may  be  a  C4iuse  of  deafneas.  Obseured  sight  and  hearing  may  also 
result  from  a  lyniphomatous  growth  in  the  retina  or  the  labyrinth,  and 
Gannoie  has  recently  recorded  symptonLS  rej^oibling  those  of  M^ni^re's 
ilisease  from  leukeeinie  growtlLS  in  the  ear.  Priapism  is  an  oectusional 
symptom,  sometimes  lasting  several  weeks,  and  has  Ix^eu  attributed  to  a 
passive  venous  congestion  fi'om  the  pressurt*  of  the  enlarged  spleen.  The 
pulse  is  increased  in  frequency,  and  is  of  diminished  tension.  Respira- 
tion is  aeeelerated,  in  part  from  the  deticieucy  of  red  blood- corpuscles, 
and  in  pait  from  the  obstruction  to  the  descent  of  the  diaphragm  when 
the  spleen  is  enlarged.  The  temperature  may  l>e  normal  or  at  times  ele- 
vated one  or  two  degree^s,  Aniemic  murmurs  may  be  heard  on  aiiseid- 
tation  of  the  heait.  The  urine  is  abundant,  high-colored,  1020  to  1027, 
and  the  urates  are  increased. 

The  enlargement  of  the  lymphatic  glands  is  iisually  first  seen  in  the 
neck,  the  glands  in  the  axilke,  gi^oins,  and  abdomen  being  subsetiuently 
diseasoil.  The  swollen  glands  are  neither  painful  nor  tender,  but  may 
press  upon  neighlHiring  parts,  as  the  veins,  causing  cedt^ma,  ar  upt>n  the 
trachea  or  bronchi,  producing  dyspncea.  Tiie  enlargement  of  the  spleen 
often  produces  a  conspicnoiLs  distention  of  the  abdomen.  According  to 
the  degre<3  of  enlargement  its  outline  is  more  or  less  ejisily  determined. 
The  lower  edge  may  lie  in  the  pelvis,  the  anterior  liorder  may  extend 
l>eyoiid  the  navel,  and  a  notched  edge  is  often  t-o  be  appreciated.  Local- 
ized temlerness  of  the  surface  of  the  spleen,  the  result  of  peribmitic 
sidhcsions,  may  exist.  In  acute  leukjcniia  these  symptcuns  ile\  eb>p  in  the 
eoui^se  of  a  few  weeks,  whereas  in  clironic  leukiemia  the  proce^vs  extends 
over  months  or  years. 

Tlic  liloml  is  characterized  by  the  excess  of  wliite  blood- Ci>i"pnscles, 
the  increase  in  the  number  of  which  is  due  chi<*tly  to  the  presence  of 
the  large  mononuclear  variety.  The  polynuclear  leukocytes  and  eosino- 
philes  are  also  increai^Hi  in  number,  wliile  the  percentage  of  the  small 
niononuch^ar  lymphocytes  is  diminislied.  The  leukocyte  especially  char- 
acteristic of  leukaemia,  according  to  Ehrlich,  is  the  large  granular  mono- 
nuclear neutrophile.  almost  never  found  in  normal  blood,  lait  only  in  the 
bone-marrow,  whence  the  term  myelocyte.  These  cells  have  no  amoeboid 
movement,  and,  although  significant  of  leukicnna  when  many  are  present, 
they  may  be  absent  in  this  tliseiLse.  The  red  l>lood'Cnr]>uscleK  are  dimin- 
ished in  numl>er,  abnormally  pale,  vary  in  size  and  shape,  and  nu debited 
red  I ilood' corpuscles,  Ixith  small  and  large,  may  l)e  alisent  or  numerous. 
Chareot-erystals  may  l>e  found,  espeeiaOy  in  blood  rich  in  eosinophiles. 
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In  the  examination  of  the  blood  it  is  important  to  dii*criininut<j  be- 
reen  a  leukocytosis  and  a  leiikuimia.  For  this  i>urpose  the  relative  pro- 
^portion  of  red  to  white  eorpiiseles  is  of  no  value  exeept  in  extreme  causes, 
siiicje  a  proportion  of  one  leukoc3rte  to  tweoty  red  corpusele?s  hiis  been 
found  in  leukoeytosiH,  In  h?ukocytosis  the  total  number  of  red  blood- 
corpuscle^s  is  usually  relatively  noruuil,  in  leukiBuiia  it  is  markedly  di- 
minished. In  leukocytosis,  aeeording  to  Ehrlieh,  there  is  a  dispropor- 
tionate exei^as  of  polynuelear  lonkocytes,  which  normally  constitute 
three- fourth*  or  two- thirds  of  the  total  unmlxT  of  leukocytes.  It  may  he 
impossible  from  the  examination  of  the  blood  alone  to  make  a  diagnoBis 
of  lenkiemia  in  its  early  stagt-  or  wlicn  myt'locytes  are  absent.  Tlie 
characteristics  of  the  blood  may  vary  from  time  l^o  time.  A  predomi- 
nance  of  the  large  mononuclear  forms  is  suggestive  of  a  conspicuous 
affection  of  the  spleen,  while  an  excels  of  the  small  nunionuelear  forms 
imlicates  an  aifection  of  the  lymphatic  glands,  and  alaindant  myelocytes, 
— myeltemiii, — if  occurring,  would  intlicat-e  a  conspicuous  medullary  or 
myelogenous  lenknemia.  According  to  Frac^nkel,  t!ie  blood  of  acute  leu- 
kaemia is  distinguished  from  that  of  chronic  lenktemia  by  a  prcjioLider- 
ance  of  large  and  small  mononuclear  leukocytes  and  an  excessive  diminu- 
tion of  the  polynncli^ir  v^anety.  In  chronic  lenkiemia  there  is  an  increiise 
of  aU  vai'ieties  in  addition  to  the  presence  of  the  myehicytes.  The  ex- 
ence  of  changes  in  the  l>one- marrow  is  favored  by  coiLspicuous  tender- 
^Tiess  of  the  bones,  although  Litten  denies  the  diaguostic  importauce  of 
this  symptom. 

Diagnosis. — ^The  results  of  tho  physical  examination  of  the  blood 
determine  the  diagnosis  of  Icnluemia,  although  enlargement  of  the  spleen 
or  lymph 'glands  with  symptoms  of  amBmia  may  suggest  it^  presence. 
Leuksemic  blood  h;is  been  Ibuml  in  cases  in  whicli  there  were  no  altera- 
tions of  the  spleen  and  lymphatic  glands,  and  in  pseiuh»4eukiBmia  en- 
ement  of  the  spleen  or  lymphatic  glands  is  pre^^nt  without  increase 
of  the  leukocytea  The  diagnosis  of  the  especial  variety  of  lenktemia 
depends  ui>on  the  results  of  the  i>hysical  examination  of  the  spleen, 
glandular  regions,  and  bones,  its  well  as  of  the  blood.  The  dLstinction 
between  leukocytosis  and  Icuktemia  based  on  the  examination  of  the 
blood  has  beeu  mentis med  above. 

Prognosis. — Ijcukaimia  is  generally  considered  to  be  a  fatal  disease, 
although  cases  of  recovery  arc  occijsionally  reporteil.  Some  of  these  are 
perhaps  cases  of  leukocytosis,  while  others  ma\'  represent  a  not  infre- 
quent temporary  improvement  which  nvriy  extend  over  a  period  of  months. 
Acute  leukiBmia  is  usually  of  the  lymi)hatic  type  with  abundant  small 
atid  large  lymphocytes,  and  may  terminate  tiitally  in  the  course  of  a 
fpw  wppks.  Osier,  however,  mentions  a  case  of  leukiemia  of  ten  years* 
dui^ation  in  which,  at  the  end  of  this  time,  ninety  per  cent,  of  the  leuko- 
cytes were  lymphocytes.  Chronic  leuksemia  is  the  variety  usually  seen  ; 
it  geuemlly  extends  over  a  period  of  two  years  or  more,  death  eventually 
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ever,  they  produce  flushing  of  the  foce,  or  disturb  the  stomach,  they 
should  be  altogether  withdrawn. 

Two  medicines  which  are  essential  in  the  treatment  of  chlorosis  are 
iron  and  arsenic,  but  other  drugs  are  frequently  beneficial.  Thus,  laxa- 
tives, preferably  v^etable,  should  be  used  unless  there  is  already  a  ten- 
dency to  looseness  of  the  bowels  ;  bitter  tonics  and  strychnine  should  l>e 
employed  when,  as  is  commonly  the  case,  there  is  failure  of  appetite,  with 
insictivity  of  the  digestive  organs ;  quinine  in  moderate  doses  is  often  use- 
ful, but  in  large  doses  may  do  harm.  Active  treatment  of  the  amenorrhcea 
is  not  often  effective  or  judicious,  the  supi)ression  of  the  menstruation 
being  probably  a  secondary  and  not  a  primary  phenomenon,  which  is 
remedied  by  the  return  of  health.  We  have  never  had  satisfaction  in 
the  use  of  apiol,  potassium  permanganate,  or  other  lauded  emmena- 
gogues ;  the  old-fashioned  Dewees's  cmmenagogue  mixture  (see  formula 
1 )  has  in  our  hands  given  the  greatest  benefit  of  any  remedy  of  the  chuss. 
If  at  any  time  a  menstrual  flow  appear,  immediate  absolute  rest  in  bed 
should  be  enforced,  with  the  use  of  the  hot  hip  bath,  an  active  aloetic  or 
podophyllin  purge,  and  the  drinking  of  hot  ginger  or  other  t«i.  Except 
in  rare  cases,  local  treatment  of  the  pelvic  organs,  other  than  the  use  of 
douches,  is  unjustifiable. 

In  addition  to  what  has  been  said  as  to  the  use  of  iron  (see  page 
4),  it  should  be  stated  that  in  chlorosis  the  iron  should  be  given  in  great 
excess,  and  that  there  is  no  sufficient  reason  for  believing  that  dried 
hsBmoglobin  i)eptouate  or  other  organic  complicated  preparation  of  iron 
is  superior  to  the  older  and  simpler  forms.  It  will  often  be  found  that 
one  preparation  of  iron  disturbs  the  stomach  less  than  does  another. 
These  individual  peculiarities  can  be  judged  of  only  by  trial,  but  should 
be  carefully  attended  to  in  every  case.  When  iron  produces  digestive 
disturbance  the  preparation  should  be  varied  and  the  doses  reduced  until 
toleration  is  obtained.  Arsenic  is  a  valuable  remedy,  to  be  given  in 
moderate  doses  with  the  iron  :  Fowler's  solution,  two  di-oj^s  after  meals. 

In  some  cases  of  chlorosis  hydrotherapeutic  treatment  is  of  value ; 
when  there  is  not  exhaustion,  short  sea-baths  may  be  useful,  care  being 
taken  not  to  produce  exhaustion  by  struggles  with  breakers,  or  by  the 
removal  of  the  bodily  heat  through  long  immersion  in  cold  sea-  or  other 
water.  In  weak  cases  quiet  baths  in  warm  sea- water  are  more  efficacious. 
Very  commonly  the  cold  douche  in  the  morning,  followed  by  hard  rub- 
bing with  a  towel,  is  of  excellent  service :  usually  the  momentary  hot 
douche  followed  by  a  momentary  cold  aifnsion  is  very  effective.  The 
cold  pack,  given  once  or  even  twice  in  the  day,  may  be  serviceable: 
the  naked  person  should  be  enveloped  in  a  sheet  wrung  out  of  ice-cold 
water,  and  then  wmpped  in  blankets  and  allowed  to  stay  perfectly  quiet 
from  fifteen  minutes  to  one  hour.  In  all  cases  in  which  cold  water  is 
us(h1,  if  reaction  be  not  complete  harm  rather  than  good  will  be  done  by 
continuing  the  remedy. 
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PERNICIOUS   ANiBMlA. 

This  variety  of  ansBinia,  sometimes  called  idiopathic  or  essential^  and, 
in  virtue  of  its  coui-se,  progremive,  is  chiu'-actciized  eispt^oially  by  an  ex- 
tcessive  diminution  of  red  blood-corpuscles  and  a  not  moi*e  than  corre- 
'  flpondiug  deficiency  of  liaimoglobin* 

Etiology.— The  term  progressive  pernicious  ansBmia  is  based  upon 
the  clinicid  course  of  certain  eases  of  ao^Bmia  of  obscure  origin.  Eiii*ily  ex- 
cluded are  fatal  cases  of  seeoudary  anBBmia  from  obvious  causes,  as  profuse 
or  i-epeateii  hemorrhages^  wliether  from  injury  or  from  disease,  and  caucer 
or  sarcoma  of  various  organs,  Atroi>hy  of  the  naieous  membrane  of  the 
stomach  haa  l)een  regarded  as  a  satisfactory  explanation  for  the  concur- 
rent fatal  auEemia.  Eeceut  investigations  have  rendered  it  possible  to 
eliminate  from  the  group  of  pernicious  auiemias  those  due  t^^  parasites, 
especially  to  the  anchiflmtomum  dumletutie,  while  the  Jiktriu  sanguinis  hominis 
and  the  di^tomum  hmmutobium  have  long  been  known  uB  causes  of  serious 
if  not  fatal  amemia* 

Pernicious  anaemia  in  the  limited  sense  occurs  in  both  sexes^  rather 
more  frequently  in  the  female,  and  is  rare  in  childhood,  although  Griffith 
records  the  oircurrenee  of  ten  cases  under  the  age  of  twelve,  Pj-egnancy 
and  parturition  have  seeme<l  to  be  exciting  caiLses  in  many  instances, 
while  suddeti  or  extreme  mental  shocks  have  bet*n  important  antecedents 
in  other  easea 

Morbid  Anatomy.  — Onispicuous  among  the  lesions  found  after  death 
is  the  pale  lemon-yellow  color  of  the  skin,  with  but  little  loss  of  sub- 
cutaneous fat -tissue.  The  blood  is  notably  i>ale.  The  diffuse  and  speckled 
opaque  yellow  color  of  the  heart  is  indicative  of  its  fatty  degeneration, 
and  a  yellow  discoloration  of  the  kidneys  and  liver  is  evidence  of  a  like 
degeneration  of  these  organs.  Fatty  degeneration  of  the  glands  of  the 
stomach  and  intestine  is  also  present*  Hunter  has  called  attention  to 
an  exeeas  of  iron,  l)oth  iis  ferrateii  pigment  and  m^  colorless  iron»  in  the 
peripheral  region  of  the  hepatic  lobules.  The  kidneys  also  contain  an 
(excess  of  pigment.  The  spleen  is  sometimes  enlarged.  Lichtheini,  Burr, 
and  othem  have  found  secondary  degeneration  in  the  posterior  columns 
of  the  spinal  cord.  Numerous  minute  hemorrhagic,  attrilmted  k*  em- 
bolism of  the  smaller  ve-ssels,  have  been  seen  in  the  mucous  and  serous 
membranes  and  in  the  retina,  sometimes  in  the  skin.  The  marrow  of 
the  long  iKmes  is  deprived  of  much  of  its  fat,  is  red.  gelatinous  (lym- 
phoid), and  contains  numerous  nucleated  red  blood-corpuscles,  especially 
those  of  large  sizCt — megalolihists. 

Symptoms. — Vertigo,  faintne-ss,  palpitation,  and  rapid  breathing  on 
slight  exertion,  loss  of  appetite,  nausea,  vomiting,  epigastric  paiu,  and 
constipation,  sometimes  tbarrhoeai  are  the  chief  symptoms.  They  iliOer 
from  those  of  secondary  autemia  in  being  more  persistent  and  pmgressivej 
until  iDcreasing  debility  results  in  coufiuemeut  to  the  room,  eventually  to 
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the  dorsal  position,  and  finally  to  the  bed.     The  terapemtnre  is  often 

elevated  from  100*^  to  101^  F,^  sometimes  for  a  period  of  weeks. 

The  extreme  pallor  of  the  visible  mncons  membranes  and  the  skin, 
the  latter  being  of  a  Yi^ht  lemon -yellow  color,  is  conspienons,  while  the 
al)«ence  of  emaciation  and  the  freipient  prest^nee  of  abundant  subeutane- 
ous  fat' tissue  are  striking.  The  pulsation  of  the  heAirt  is  visible  over  an 
incre^afied  area^  and  a  systolic  or  diastolic  mnrniiir  is  to  be  heard  at  the 
aiiex.  Pulsation  in  the  arteries  at  the  biise  of  the  neck  is  oflen  conspicu- 
ous, and  a  veuons  hum  is  to  l>e  heard  on  auscnltation  of  the  jugular  vein. 
Cutaneous  hemorrhages  are  occasionally  to  be  seen,  and  retinal  hemor- 
rhages ai'e  frequently  found  witli  the  ophthalmoscoiie.  The  pulse  is  rapid 
and  full,  and  its  tension  diminished.  The  urine  is  high-eoloi-ed  fnuu  au 
excess  of  urobilin,  although  numerous  ol>servations  of  a  pale  urine  are  re- 
corde<l,  and  the  urea  and  uratei^  are  incresiseci  A  trace  of  albumin  may 
be  present  in  the  later  stiiges  of  this  disease,  and  Von  Jaksch  has  uoted 
the  presence  of  peptonuria. 

Especial  importance  is  to  be  att4ic^hed  to  the  examination  of  the  blood. 
The  red  bkRid-corimseles  are  diminished  in  numlx^r,  and,  in  extreme 
eases,  may  Ik*  as  few  as  two  hundred  and  fifty  thousand  to  the  cubic  mil- 
limetre. They  show  no  tendency  to  form  rouleaux.  They  vary  wi<lely  in 
size  and  shape,  microeytes  iiud  poikilocytes  being  numerous,  and  Browicz 
and  Kollnuinn  have  obstTved  active  iri'egular  contractions  of  the  latter. 
Nucleated  red  blood -corpiLSf^k^s — normoblasts— arc  increased  in  number ; 
but  esjiecial  inifK>rtance  Ls  to  Ik*  attached  to  the  presence  of  large  nucle- 
ated red  corpuscle, — megaloblasts,— which  may  exceed  the  former  in 
number.  Megalobliists  are  also  stated  to  have  been  Ibund  in  lai-ge  num- 
bers in  aufemia  from  malaria  and  in  that  due  to  the  presence  of  the 
anchylostomumj  jis  also  in  a  variety  of  severe  anaemias  which  have  not 
proved  fatal.  Despite  the  extreme  diminution  in  the  number  of  red 
blood-extrpuseles,  the  loss  of  hcemoglobin,  w  hich  may  fall  below  twenty  per 
cent.,  is  not  in  proportion,  since  the  individual  red  blood-corpuscle  is 
frequently  more  deeply  colored  than  normal  The  blimd-plates  may  tK5 
ineresised  or  diminished  in  numter,  and,  although  the  leukocytes  are 
apparently  ineraLsc*d  from  the  loss  of  red  corpuscles,  and  Litteu  states 
that  a  transitory  leukocytosis  may  oecurj  they  art*  not  permauently  in- 
creastMl  in  numlM*r. 

Diagnosis, — The  progressive  character  «if  the  severe  symptoms,  and 
the  atis€»uce  of  a  satisfactory  cause,  are  of  t^special  importance  in  the  differ- 
ential diagnosis  bctwt*cu  the  \'arious  forms  c^f  st^*ondary  auannia  and  per- 
nicious anicmia.  The  diagnosis  is  confirmed  liy  the  recognition  of  retinal 
hemorrhages,  and  established  by  the  rcsuUs  of  the  examination  of  the 
blood,  especially  by  the  discovery  of  a  gi^ater  number  of  megaloblasts 
tlian-of  microbiiLsts. 

Prognosis. — Progiessive  pernicious  anaemia  is  almost  inTarial>ly  fatal 
within  the  t5oui"se  of  one  or  two  years.     The  reported  cases  of  recovery 
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are  to  be  doubt4*il,  since  temporary  improvement  is  possible,  and  recovery 
may  take  place  from  the  graver  forms  of  secondary  aiiffimia^  the  diagnosis 
of  wliich  is  c-apahle  of  Ix^iii^  confounded  with  that  of  pernicious  anfemia 
until  the  terminal  stagt^  of  the  latter  affection. 

Treatment. ^In  pernicions  amemia  systematic  exercLse,  high  feed- 
ing, ont-dcK>r  ljfL%  the  rc^t  cure,  all  hygienic  measures  wliich  seem  indi- 
cated in  the  individmil  case,  should  be  insisteil  upon.  Iron  and  tonics 
are  of  no  avail.  The  only  remedy  concerniug  whtjse  power  there  is  any 
favorable  testimony  is  arsenic.  It  should  Ik*  given  after  mi»als  in  Ihe  form 
of  Fowler's  s^jlution,  Ix^giuuiug  with  doses  of  two  drojis,  steadily  but 
slowly  increased  until  a  drachm  or  even  a  drachm  and  a  half  is  taken  each 
day,  unless  intolerance  pre\'iously  occur*  The  arsenic  is  generally  well 
borne,  but  should  lie  temporarily  withdrawn  when  it  disturbs  the  diges- 
tive tmct.  Slight  pufiiness  of  the  face  should  not  muis^'  tlu*  withdrawal 
of  the  drug  unless  the  urine  contain  albumin.  80 me  practitioners  prefer 
to  give  the  arsenic  hypoderniically  :  five  minima  of  Fowler^s  solution 
diluted  with  ten  minims  of  water  may  be  injected  once  a  day,  and  in- 
creased as  borne.  Bone- marrow  has  been  used  with  alleged  excellent 
results.  Red  marrow  from  the  small  bones  of  calves  or  other  young  ani- 
mals should  he:  taken,  since  the  marrow  of  long  Iwnes  from  old  animals 
is  chiedy  fat.     The  raw  marrow,  in  capsule,  or  a  glyceride,  may  l>e  used. 


LEUKOCYTOSIS. 
Definition* — A  temporary  incre^ise  in  the  number  of  leukoc}i;es, 

especially  of  the  polynuclear  variety,  in  the  blood. 

The  blo<>d  normally  contains  about  six  thousand  white  bh)od-corpiLsclcs 
to  the  cubic  millimetre,  and  since  the  tliscovery  by  Ehrlich  uf  t!ie  ilif- 
ferenci-s  in  their  strncture  and  in  their  behavior  towards  staining  tluids, 
their  relation  to  health  and  disease  has  lx?en  in\  estigated  by  numerous 
observers. 

A  distinction  is  to  bt*  drawn  between  a  physiologiciil  and  a  pathological 
leukocytosis.  The  former  is  found  to  take  place  during  digestion,  begin- 
ning a  short  time  after  eating.  It  is  also  pi*esent  in  infants  and  young 
children,  and  in  pregnancy.  Exercise,  massage,  andbatlis  are  productive 
of  an  apparent  increase  in  the  number  of  white  blood-corpuscles,  which, 
however,  may  be  due,  as  suggested  by  Thayer,  to  a  local  active  congestion 
of  the  cut^meous  vessels,  and  a  corresponding  iucrea;se  in  the  presence  of 
leukocytes, 

A  pathological  leukocytosis  lias  been  observed  in  a  great  variety  of 
conditions.  It  is  frequent  during  the  deatli-agony,  possibly  from  a  pas- 
sive congestion  due  to  an  enfeebled  heart,  and  lias  been  found  after  hemor- 
rhage. It  has  been  repeatedly  observed  in  inflammatory  aftections  of  the 
skin,  including  those  which  are  the  local  manifestations  of  an  exanthem 
(with  the  exception  of  meiisles),  and  in  numerous  infectious  diseases,  in 
suppurative  processes,  and  in  nudignant  dLsi*ase*     Its  absence  is  con- 
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spieuons  in  malaria,  typhoid  fever  (with  rare  exception),  tuberculosis, 

and  int'estiiial  obsti'uetion. 

The  presence  or  ahseuce  of  a  leukocytosis  ha^  a  deiinit.e  clinical  value 
both  in  disignosis  and  in  prognosis.  The  eonstancy  of  its  in-escnce  in 
pneumonia  may  enable  the  diagnosis  to  be  made  in  central  pneumonia 
when  typical  physical  signs  are  al>»ent.  Of  still  greater  diagnostic  iuipor- 
taoee,  since  it  directly  leads  to  the  appropriate  treatment^  is  its  value  in 
the  recognition  of  deep-seated  suppuration.  R.  C  Cabot  mentit»ns  its  con* 
staut  pn3sence  in  suppurative  s;rilpingitLs  and  states  that  this  artection  may 
thus  be  differentiated  from  hiematoma  and  luematocelej  and  from  uterine 
and  ovarian  tumors.  The  recognition  of  leukocytosis  may  be  of  value  in 
permitting  the  diagnosis  of  an  osteomyelitis.  In  about  one- half  of  the 
caaefi  of  malignant  disease  examined  by  Kieder  and  Hayem  leukocrtosis 
was  prt^ent;  and  according  to  Sadler  it  may  Ik*  extreme,  sixty  to  ninety 
thoiLsand  in  the  cubic  millimetre,  or  may  be  entirely  absent.  The  leu- 
kocytosis of  maliguaut  diseafie  is  more  frequent  in  sarcoma,  especially 
osteosarcoma,  than  in  cancer.  Wlieu  the  uterus  is  affected  with  cancer 
leukocytosis  is  more  fi'equent  than  in  camber  of  the  bretist,  stomach,  or 
cesophagus.  The  usual  absence  of  leukocytosis  in  typhoid  fever  ncay 
l>ermit  the  exclusion  of  this  disease  iu  a  case  of  que^^tionable  natni^e,— for 
exaiiqjle,  acute  appendicitis*  The  ciccurreuce  of  leukocytosis  in  typhoid 
fever  hai*  led  to  the  recognition  of  a  complicating  pleurisy  or  pneumonia. 
Its  absence  may  also  prove  of  diagnostic  inipotlanee  iu  the  exelusiiui 
of  malaria  and  uncoiaplicated  acute  tuberculosis^  iu  which  affections  tlie 
lenkoi^ytes  ju^e  not  increased.  A  failing  leukoiytosis  in  case  of  doubt 
would  permit  acute  intestinal  olistrnetion  to  Im*  differentiated  from  a 
general  peritonitis,  in  w!uch  affectiun  leukocytosis  is  present. 

The  degree  of  leukocytr:)fiis  is  no  evideut'e  of  the  severity  of  the  disease 
cont^erned.  In  pneumonia  it  is  pr(^sent,  as  a  rule,  throughout  the  disease 
despite  the  pseudo-crises,  persisting  not  infrequently  ftjr  several  days  after 
the  temiM*rature  has  fallen,  ai)parently  being  closely  related  to  the  process 
of  resolution.  An  absence  of  leukocytosis  in  pneumonia  is  a  grave  prog- 
nostic sign,  death  usually  occurring  in  sueh  eases. 


LEUKAEMIA. 

Definition, — A  permanent  ineretise  in  the  nuuil>er  of  the  white  blood- 
corpuscles  iu  the  blood,  ass4>eiated  with  lesions  of  the  spleen,  lymphatic 
glands,  or  bone- mar n>w. 

Etiology.— But  little  is  known  concerning  the  cause  of  leukaemia. 
It  occurs  more  offen  in  males  than  in  females,  especially  in  adults,  and  is 
rare  in  inftmtj^  and  in  old  age.  It  is  more  fre<pient  among  the  poorer 
eliisses,  and  is  epidemic  and  endemic  in  certain  cijuntries*  Its  repeated 
presence  in  connection  with  pregnancy,  malaria,  syphilis,  pernicious 
amemia,  chronic  diarrhtea,  and  injuries  to  the  spleen  and  bones  has 
suggested  that  these  affections  may  be  of  etiological  importance.     The 
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PERNICIOUS  ANAMIA. 

This  Tariety  of  ansemia,  sometiines  called  idiopathic  or  €8»enUalj  and, 
in  virtue  of  its  course,  progremvcj  is  characterized  especially  by  an  ex- 
cessive diminution  of  red  blood-corpuscles  and  a  not  more  than  corre- 
sponding deficiency  of  haemoglobin. 

Etiology. — The  term  progressive  pernicious  ansBmia  is  based  upon 
the  clinical  course  of  certain  cases  of  aneemia  of  obscure  origin.  Easily  ex- 
cluded are  &tal  cases  of  secondary  an»mia  fi*om  obvious  causes,  as  profuse 
or  repeated  hemorrhages,  whether  from  injury  or  from  disease,  and  cancer 
or  sarcoma  of  various  organs.  Atrophy  of  tiie  mucous  membrane  of  the 
stomach  has  been  regarded  as  a  satisfactory  explanation  for  the  concur- 
rent fatal  ansemia.  Recent  investigations  have  rendered  it  possible  to 
eliminate  fi*om  the  group  of  pernicious  ausemias  those  due  to  parasites, 
especially  to  the  anchylostomum  duodefiale,  while  the  JUaria  sanguinis  haniinis 
and  the  distomum  licemaidbitim  have  long  been  known  as  causes  of  serious 
if  not  fatal  aneemia. 

Pernicious  anaemia  in  the  limited  sense  occurs  in  both  sexes,  rather 
more  frequently  in  the  female,  and  is  rare  in  childhood,  although  Griffith 
records  the  occurrence  of  ten  cases  under  the  age  of  twelve.  Pregnancy 
and  parturition  have  seemed  to  be  exciting  causes  in  many  instances, 
while  sudden  or  extreme  mental  shocks  have  been  important  antecedents 
in  other  cases. 

Morbid  Anatomy.  —Conspicuous  among  the  lesions  found  after  death 
is  the  pale  lemon-yellow  color  of  the  skin,  with  but  little  loss  of  sub- 
cutaneous fat-tissue.  The  blood  is  notably  pale.  The  diffuse  and  speckled 
opaque  yellow  color  of  the  heart  is  indicative  of  its  fatty  degeneration, 
and  a  yellow  discoloration  of  the  kidneys  and  liver  is  evidence  of  a  like 
degeneration  of  these  organs.  Fatty  degeneration  of  the  glands  of  the 
stomach  and  intestine  is  also  present  Hunter  has  called  attention  to 
an  excess  of  iron,  both  as  ferrated  pigment  and  as  colorless  iron,  in  the 
peripheral  region  of  the  hepatic  lobules.  The  kidneys  also  contain  an 
excess  of  pigment.  The  spleen  is  sometimes  enlarged.  Lichtheim,  Burr, 
and  others  have  found  secondary  degeneration  in  the  posterior  columns 
of  the  spinal  cord.  Numerous  minute  hemorrhages,  attributed  to  em- 
bolism of  the  smaller  vessels,  have  been  seen  in  the  mucous  and  sei*ous 
membmnes  and  in  the  retina,  sometimes  in  the  skin.  The  marrow  of 
the  long  lK)nes  is  deprived  of  much  of  its  fat,  is  red,  gelatinous  (lym- 
phoid), and  contains  numerous  nucleated  red  blood-corpuscles,  especially 
those  of  large  size, — megaloblasts. 

Symptoms. — ^Vertigo,  faintness,  palpitation,  and  rapid  breathing  on 
slight  exertion,  loss  of  appetite,  nausea,  vomiting,  epigastric  pain,  and 
constipation,  sometimes  diarrhoea,  are  the  chief  symptoms.  They  differ 
from  those  of  secondary  anosmia  in  being  more  persistent  and  progressive, 
until  increasing  debility  results  in  confinement  to  the  room,  eventually  to 
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the  dorsal  position,  and  finally  to  the  bed.     The  temperature  is  often 
elevated  from  lOO*'  to  lOl*'  P.,  sometimes  for  a  period  of  weeks. 

The  extreme  pallor  of  the  visible  mucous  membranes  and  the  skin, 
the  latter  being  of  a  light  lemon-yellow  color,  is  conspicuous,  while  the 
absence  of  emaciation  and  the  frequent  presence  of  abundant  subcutane- 
ous fat-tissue  are  striking.  The  pulsation  of  the  heart  is  visible  over  an 
increased  area,  and  a  systolic  or  diastolic  murmur  is  to  be  heard  at  the 
apex.  Pulsation  in  the  arteries  at  the  base  of  the  neck  is  often  conspicu- 
ous, and  a  venous  hum  is  to  be  heard  on  auscultation  of  the  jugular  vein. 
Cutaneous  hemorrhages  are  occasionally  to  be  seen,  and  retinal  hemor- 
rhages are  frequently  found  with  the  ophthalmoscope.  The  pulse  is  rapid 
and  full,  and  its  tension  diminished.  The  urine  is  high-colored  from  an 
excess  of  urobilin,  although  numerous  observations  of  a  pale  urine  are  re- 
corded, and  the  urea  and  urates  are  increased.  A  trace  of  albumin  may 
be  present  in  the  later  stages  of  this  disease,  and  Von  Jaksch  has  noted 
the  presence  of  peptonuria. 

Especial  importance  is  to  be  attached  to  the  examination  of  the  blood. 
The  red  blood-corpuscles  are  diminished  in  number,  and,  in  extreme 
cases,  may  be  as  few  as  two  hundred  and  fifty  thousand  to  the  cubic  mil- 
limetre. They  show  no  tendency  to  form  rouleaux.  They  vary  widely  in 
size  and  shape,  microcytes  and  poikilocytes  being  numerous,  and  Browicz 
and  Kollmann  have  observed  active  irregular  contractions  of  the  latter. 
Nucleated  red  blood-corpuscles — normoblasts — are  increased  in  number  ; 
but  especial  importance  is  to  be  attached  to  the  presence  of  large  nucle- 
ated red  corpuscles, — megaloblasts, — which  may  exceed  the  former  in 
number.  Megaloblasts  are  also  stated  to  have  been  found  in  large  num- 
bers in  ansBmia  from  malaria  and  in  that  due  to  the  presence  of  the 
anchylostomum,  as  also  in  a  variety  of  severe  ansemias  which  have  not 
proved  fetal.  Despite  the  extreme  diminution  in  the  number  of  red 
blood-corpuscles,  the  loss  of  haemoglobin,  which  may  fell  below  twenty  per 
cent.,  is  not  in  proportion,  since  the  individmil  red  blood-corpuscle  is 
frequently  more  deeply  colored  than  normal.  The  blood-plates  may  be 
increased  or  diminished  in  number,  and,  although  the  leukocytes  are 
apparently  increased  from  the  loss  of  red  corpuscles,  and  Litten  states 
that  a  transitory  leukocytosis  may  occur,  they  are  not  permanently  in- 
creased in  number. 

Diagnosis. — ^The  progressive  character  of  the  severe  symptoms,  and 
the  absence  of  a  ssitisfactory  cause,  are  of  especial  importance  in  the  diflfer- 
ential  diagnosis  between  the  various  forms  of  secondary  anaemia  and  per- 
nicious ana?mia.  The  diagnosis  is  ex)nfirmed  by  the  recognition  of  retinal 
hemorrhages,  and  established  by  the  results  of  the  examination  of  the 
blood,  especially  by  the  discovery  of  a  greater  number  of  megaloblasts 
than-of  microblasts. 

Prognosis. — Progressive  i)ernicious  anaemia  is  almost  invariably  fetal 
within  the  course  of  one  or  two  years.    The  reported  cases  of  recovery 
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are  to  be  doubted,  since  teini)orary  improvement  is  possible,  and  recovery 
may  take  place  from  the  graver  forms  of  secondary  ansBmia,  the  diagnosis 
of  which  is  capable  of  being  confounded  with  that  of  pernicious  anssmia 
until  the  terminal  stages  of  the  latter  affection. 

Treatment. — In  i)ernicious  anaemia  sjrstematic  exercise,  high  feed- 
ing, out-door  life,  the  rest-cure,  all  hygienic  measures  which  seem  indi- 
cated in  the  individual  case,  should  be  insisted  upon.  Iron  and  tonics 
are  of  no  avaU.  The  only  remedy  concerning  whose  power  there  is  any 
fiivorable  testimony  is  arsenic  It  should  be  given  after  meals  in  the  form 
of  Fowler's  solution,  beginning  with  doses  of  two  drops,  steadily  but 
slowly  increased  until  a  drachm  or  even  a  drachm  and  a  half  is  taken  each 
day,  unless  intolerance  previously  occur.  The  arsenic  is  generally  well 
borne,  but  should  be  temporarily  withdrawn  when  it  disturbs  the  diges- 
tive tract  Slight  puf&uess  of  the  face  should  not  cause  the  withdrawal 
of  the  drug  unless  the  urine  contain  albumin.  Some  practitioners  prefer 
to  give  the  arsenic  hypodermiciilly :  five  minims  of  Fowler's  solution 
diluted  with  ten  minims  of  water  may  be  injected  once  a  day,  and  in- 
creased as  borne.  Bone-marrow  has  been  used  with  alleged  excellent 
results.  Bed  marrow  from  the  small  bones  of  calves  or  other  young  ani- 
mals should  be  taken,  since  the  marrow  of  long  bones  from  old  animals 
is  chiefly  fiat    The  raw  marrow,  in  capsule,  or  a  glyceride,  may  be  used. 

LEUKOCYTOSIS. 

Definition. — A  temiK)rary  increase  in  the  number  of  leukocytes, 
especially  of  the  polynuclear  variety,  in  the  blood. 

The  blood  normally  contains  about  six  thousand  white  blood-corpuscles 
to  the  cubic  millimetre,  and  since  the  discovery  by  Ehrlich  of  tlie  dif- 
ferences in  their  structure  and  in  their  behavior  towards  staining  fluids, 
their  relation  to  health  and  disease  has  been  investigated  by  numerous 
observers. 

A  distinction  is  to  be  drawn  between  a  physiological  and  a  pathological 
leukocytosis.  The  former  is  found  to  take  place  during  digestion,  begin- 
ning a  short  time  after  eating.  It  is  also  present  in  infents  and  young 
children,  and  in  pregnancy.  Exercise,  massage,  and  baths  are  productive 
of  an  apparent  increase  in  the  number  of  white  blood-corpuscles,  which, 
however,  may  be  due,  as  suggested  by  Thayer,  to  a  local  active  congestion 
of  the  cutaneous  vessels,  and  a  corresponding  increase  in  the  presence  of 
leukocytes. 

A  pathological  leukocytosis  has  been  observed  in  a  great  variety  of 
conditions.  It  is  frequent  during  the  death-agony,  possibly  from  a  pas- 
sive congestion  due  to  an  enfeebled  heart,  and  has  been  found  after  hemor- 
rhage. It  has  been  repeatedly  observed  in  inflammatory  affectioas  of  the 
skin,  including  those  which  are  the  local  manifestations  of  an  exanthem 
(with  the  exception  of  measles),  and  in  numerous  infectious  diseases,  in 
suppurative  processes,  and  in  malignant  disease.     Its  absence  is  con- 
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8X)icuoiis  in  malaria^  typhoid  fever  (with  rare  exception),  tubercnlosiSy 
and  intestinal  obstmction. 

The  presence  or  absence  of  a  lenkocytosis  has  a  definite  clinical  value 
both  in  diagnosis  and  in  prognosis.  The  constancy  of  its  presonce  in 
pneumonia  may  enable  the  diagnosis  to  be  made  in  central  pneumonia 
when  typical  physical  signs  are  absent.  Of  still  greater  diagnostic  impor- 
tance, since  it  directly  leads  to  the  appropriate  treatment,  is  its  vahie  in 
the  recognition  of  deep-seated  suppuration.  R.  C.  Cabot  mentions  its  con- 
stant presence  in  suppurative  salpingitis,  and  states  that  this  afleotiini  may 
thus  be  differentiated  from  haematoma  and  haematocele,  and  from  uterine 
and  ovarian  tumors.  The  recognition  of  leukocytosis  may  be  of  vidue  in 
permitting  the  diagnosis  of  an  osteomyelitis.  In  al)out  one-half  of  the 
cases  of  malignant  disease  examined  by  Rieder  and  Hayem  hnikocytosis 
was  present ;  and  according  to  Sadler  it  may  l)o  extreme,  sixty  to  ninety 
thousand  in  the  cubic  millimetris  or  may  be  entirely  absent.  The  leu- 
kocytosis of  malignant  disease  is  more  fn^iueut  in  sarcoma,  esi)ecially 
osteosarcoma,  than  in  cancer.  When  the  uterus  is  alf<»ct<Hl  with  cancer 
leukocytosis  is  more  frequent  than  in  cancer  of  the  breast,  stoimicli,  or 
oesophagus.  The  usual  al)sence  of  leukocjiosis  in  typhoid  fever  may 
permit  the  exclusion  of  this  disease  in  a  case  of  questionable  natui-e, — for 
example,  acute  api)endicitis.  The  occurrence  of  lenkocytosis  in  typhoid 
fever  has  le<l  to  the  recognition  of  a  complicating  pleurisy  or  jaienmonia. 
Its  absence  may  also  prove  of  diagnostic  importance  in  the  exclusion 
of  malaria  and  uncomplicjited  acute  tuberculosis,  in  which  attections  the 
leukocjies  are  not  increased.  A  failing  leukocytosis  in  case  of  doubt 
would  permit  acute  intestinal  obstruction  to  Ik*  diflferentiate<l  from  a 
general  peritonitis,  in  which  affection  leukocytosis  is  present. 

The  degree  of  leukocytosis  is  no  evidence  of  the  severity  of  the  dis<'aso 
concerned.  In  pneumonia  it  is  present,  as  a  rule,  throughout  the  disease 
despite  the  pseudo-crLses,  persisting  not  infrequently  for  several  days  after 
the  temperature  has  fallen,  apparently  being  closely  relate<l  to  the  procf»8S 
of  resolution.  An  absence  of  leukocytosis  in  pneumonia  is  a  grave  prog- 
nostic sign,  death  usually  occurring  in  such  cases. 

LEUKEMIA. 

DEFnoTioN. — A  permanent  increase  in  the  number  of  the  white  blood- 
corpuscles  in  the  blood,  associated  with  lesions  of  tlie  spleen,  lymphatic 
glands,  or  bone-marrow. 

Etiology. — But  little  is  known  concerning  the  clause  of  leukaemia. 
It  occurs  more  often  in  males  than  in  females,  esi)ecially  in  adults,  and  is 
rare  in  infants  and  in  old  age.  It  is  more  frequent  among  the  poorer 
classes,  and  is  epidemic  and  endemic  in  certain  countries.  Its  repeated 
presence  in  connection  with  pregnancy,  malaria,  syphilis,  pernicious 
amemia,  chronic  diarrhoea,  and  injuries  to  the  spleen  and  bones  has 
suggested  that  these  affections  may  be  of  etiological  impoi-tance.     The 
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occasional  rapid  course  and  the  associated  lesions  resemble  those  of  an 
infectious  disease,  and  bacteria  have  been  suggested  as  a  cause,  but  with- 
out any  positive  evidence  of  value.  Auto- intoxication  from  the  digestive 
tract  has  also  been  mentioned  as  of  importance  in  the  etiology. 

Morbid  Anatomy. — ^The  organs  especially  diseased  are  the  spleen, 
lymphatic  glands,  and  bone-marrow  :  hence  splenic,  lymphatic,  and  mye- 
logenous varieties  of  leuksemia  are  discriminated.  Combined  lesions  are 
not  infrequent,  particularly  of  the  spleen  and  lymph-glands,  whence  the 
term  spleno-  or  lieno-lymphatic  leukssmia.  A  purely  lymphatic  leu- 
kaemia is  rare,  and  a  purely  myelogenous  leukemia  is  of  doubtful  occur- 
rence. The  spleen  may  be  enormously  enlarged,  weighing  sixteen  pounds, 
the  enlai^ement  being  due  to  a  hyperplasia,  either  diffused  or  nodular. 
Its  color  is  red  or  reddish  brown,  sometimes  modified  by  the  presence  of 
tumors,  hemorrhage,  and  fatty  degeneration,  and  its  density  is  increased. 
The  enlargement  is  either  symmetrical  or  nodular,  and  on  section  opaque- 
gray  tumors,  leuksemic  lymphomata,  of  various  size  and  number,  may  be 
present.  The  lymph-glands  in  the  various  regions  of  the  body  may  be- 
come so  enlarged  as  to  cause  extreme  degrees  of  deformity.  The  hyper- 
plastic glands  are  soft  or  hard,  of  an  opaque-gray  color  on  section.  They 
may  vary  considerably  in  size,  and  may  be  discrete  or  agglutinated.  The 
tonsils,  the  lymphatic  glands  at  the  base  of  the  tongue,  the  solitary  fol- 
licles, and  Peyer's  patches  may  show  like  alterations.  Similar  nodules, 
leuksemic  lymphomata,  may  be  found  in  the  heart,  liver,  kidneys,  retina, 
brain,  cord,  lungs,  pleurse,  and  skin.  The  liver  and  kidneys  may  become 
enlarged  from  a  diffuse  infiltration  with  the  lymphomatous  tissue,  and  a 
thus  affected  liver  is  reported  to  have  weighed  forty-two  pounds.  The 
alterations  of  the  bone- marrow  consist  in  a  disappearance  of  the  fat  and 
an  increase  in  the  number  of  nucleated  red  blood-corpuscles, — lymphoid 
marrow, — or  in  an  increase  of  the  large  mononuclear  marrow-cells, — mye- 
locytes,— which  in  combination  with  the  excess  of  leukocytes  produce  an 
opaque-yellow  appearance, — ^the  pyoid  or  puriform  marrow.  Evidences 
of  hemorrhage  in  various  parts  of  the  body  may  be  found,  and  dropsy 
is  frt^iuent.  The  blood  has  a  pale  pink  color,  and  the  clot  found  in  the 
heart  is  soft,  gelatinous,  and  sometimes  so  suggestive  of  pus  as  to  have 
led  Bennett  to  regard  the  disease  as  a  suppuration  of  the  blood, — pyaemia. 
This  alteration  in  the  color  of  the  blood  is  due  partly  to  the  increase  in 
the  number  of  leukocytes,  and  partly  to  a  deficiency  of  red  corpuscles. 
The  former  may  even  exceed  in  number  the  latter,  which  in  normal 
blood  are  at  least  five  hundred  times  as  abundant  as  the  leukocytes. 
Charcot-crj^stals  may  form,  on  exposure  to  the  air,  in  the  blood,  bone- 
marrow,  spleen,  and  liver. 

Symptoms. — The  incipient  symptoms  of  leukflemia  are  due  to  deficient 
bffimoglobin,  and  are  essentially  those  of  ansBmia, — namely,  headache,  de- 
bility, shortness  of  breath,  palpitation,  obscure  abdominal  pain,  pallor, 
and  slight  oedema.    These  symptoms  become  more  severe  when  enlarge- 
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ment  of  the  spleen  or  lymph-glands  is  apparent  The  pallor  becomes 
more  extreme^  the  appetite  fails,  diarrhoea  may  occnr,  and  loss  of  flesh, 
as  well  as  of  strength,  is  conspicuous.  Hemorrhages  are  frequent  in 
various  parts  of  the  body,  either  from  the  nose,  stomach,  intestine^  or 
urinary  or  genital  tract,  or  into  the  lungs,  brain,  or  skin.  Hemorrhage 
into  the  retina  may  obscure  vision,  while  hemorrhage  into  the  auditory 
nerve  may  be  a  cause  of  deafness.  Obscured  sight  and  hearing  may  also 
result  from  a  lymphomatous  growth  in  the  retina  or  the  labyrinth,  and 
(rannoie  has  recently  recorded  symptoms  resembling  those  of  M^nidre^s 
disease  from  leuksemic  growths  in  the  enr.  Priapism  is  an  occasional 
symptom,  sometimes  lasting  several  weeks,  and  has  been  attributed  to  a 
passive  venous  congestion  from  the  pressure  of  the  enlarged  spleen.  The 
pulse  is  increased  in  frequency,  and  is  of  diminished  tension.  Respira- 
tion is  accelerated,  in  part  from  the  deficiency  of  red  blood-corpuscles^ 
and  in  part  from  the  obstruction  to  the  descent  of  the  diaphragm  when 
the  spleen  is  enlarged.  The  temperature  may  be  normal  or  at  times  ele- 
vated one  or  two  degrees.  Anfiemic  murmurs  may  be  heard  on  auscul- 
tation of  the  heart.  The  urine  is  abundant,  high-colored,  1020  to  1027, 
and  the  urates  are  increased. 

The  enlargement  of  the  lymphatic  glands  is  usually  first  seen  in  the 
neck,  the  glands  in  the  axillse,  groins,  and  abdomen  being  subseciuently 
diseased.  The  swollen  glands  are  neither  painful  nor  tender,  but  may 
preas  upon  neighboring  parts,  as  the  veias,  causing  oedema,  or  ujwn  the 
trachea  or  bronchi,  producing  dyspnoea.  The  enlargement  of  the  spleen 
often  produces  a  conspicuous  distention  of  the  aMomen.  According  to 
the  degree  of  enlargement  its  outline  is  more  or  less  easily  determined. 
The  lower  edge  may  lie  in  the  pelvis,  the  anterior  border  may  extend 
beyond  the  navel,  and  a  notched  edge  is  often  to  be  appreciated.  Local- 
ized tenderness  of  the  surface  of  the  spleen,  the  result  of  i)eritonitic 
adhesions,  may  exist.  In  acute  leukcemia  thi^se  symptoms  develop  in  the 
course  of  a  few  weeks,  whereas  in  chronic  leukieniia  the  process  extends 
over  months  or  years. 

The  blood  is  characterized  by  the  excess  of  white  blood-corpuscles, 
the  increase  in  the  number  of  which  is  due  chiefly  to  the  presence  of 
the  large  mononuclear  variety.  The  polynuclear  leukocytes  and  eosino- 
philes  are  also  increased  in  number,  while  the  percentage  of  the  small 
mononuclear  lymphocytes  is  diminished.  The  leukocyte  especMallj'  char- 
acteristic of  leukaemia,  aceording  to  Ehrlich,  is  the  large  granular  mono- 
nuclear neutrophile,  almost  never  found  in  normal  blood,  but  only  in  the 
bone-marrow,  whence  the  term  myelocjiie.  These  cells  have  no  amoeboid 
movement,  and,  although  significant  of  leukieniia  when  many  are  present, 
they  may  be  absent  in  this  disease.  The  red  blood-corpnscles  are  dimin- 
ished in  number,  abnormally  pale,  vary  in  size  and  shape,  and  nucleated 
red  blood-corpuscles,  both  small  and  large,  may  be  absent  or  numerous, 
Charcot-crystals  may  be  found,  especially  in  blood  rich  in  eosinophiles. 
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In  the  examination  of  the  blood  it  is  important  to  discriminate  be- 
tween a  lenkocytosis  and  a  leukaemia.  For  this  purpose  the  relative  pro- 
portion of  red  to  white  corpuscles  is  of  no  value  except  in  extreme  cases, 
since  a  proportion  of  one  leukocyte  to  twenty  red  corpuscles  has  been 
found  in  leukocytosis.  In  leukocytosis  the  total  number  of  red  blood- 
corpuscles  is  usually  relatively  normal,  in  leukaemia  it  is  markedly  di- 
minished. In  leukocytosis,  according  to  Ehrlich,  there  is  a  dispropor- 
tionate excess  of  polynuclear  leukocytes,  which  normally  constitute 
three- fourths  or  two- thirds  of  the  total  number  of  leukocytes.  It  may  be 
impossible  from  the  examination  of  the  blood  alone  to  make  a  diagnosis 
of  leukaemia  in  its  early  stage  or  when  myelocytes  are  absent.  The 
characteristics  of  the  blood  may  vary  from  time  to  time.  A  predomi- 
nance of  the  large  mononuclear  forms  is  suggestive  of  a  conspicuous 
affection  of  the  spleen,  while  an  excess  of  the  small  mononuclear  forms 
indicates  an  affection  of  the  lymphatic  glands,  and  abundant  myelocytes, 
— myelaemia, — if  occurring,  would  indicate  a  conspicuous  medullary  or 
myelogenous  leukaemia.  According  to  Praenkel,  the  blood  of  acute  leu- 
kaemia is  distinguished  from  that  of  chronic  leukaemia  by  a  preponder- 
ance of  large  and  small  mononuclear  lenkocytes  and  an  excessive  diminu- 
tion of  the  polynuclear  variety.  In  chronic  leukaemia  there  is  an  increase 
of  all  varieties  in  addition  to  the  presence  of  the  myelocytes.  The  ex- 
istence of  changes  in  the  bone- marrow  is  fevored  by  conspicuous  tender- 
ness of  the  bones,  although  Litten  denies  the  diagnostic  importance  of 
this  symptom. 

Diagnosis. — The  results  of  the  physical  examination  of  the  blood 
determine  the  diagnosis  of  leukaemia,  although  enlargement  of  the  spleen 
or  lymph-glands  with  symptoms  of  anaemia  may  suggest  its  presence. 
Leuksemic  blood  has  been  found  in  cases  in  which  there  were  no  altera- 
tions of  the  spleen  and  lymphatic  glands,  and  in  pseudo-leukaemia  en- 
largement of  the  spleen  or  lymphatic  glands  is  present  without  increase 
of  the  leukocytes.  The  diagnosis  of  the  especial  variety  of  leukaemia 
depends  ui>on  the  results  of  the  physical  examination  of  the  spleen, 
ghindular  regions,  and  bones,  as  well  as  of  the  blood.  The  distinction 
between  leukocytosis  and  leuksemia  based  on  the  examination  of  the 
blood  has  been  mentioned  above. 

Prognosis. — Leukaemia  is  generally  considered  to  be  a  fatal  disease, 
although  cases  of  recovery  are  occasionally  reported.  Some  of  these  are 
perhaps  cases  of  leukocytosis,  while  others  may  represent  a  not  infre- 
quent temporary  improvement  which  may  extend  over  a  period  of  months. 
Acute  leukaemia  is  usually  of  the  lymphatic  type  with  abundant  small 
and  large  lymphocytes,  and  may  terminate  fatally  in  the  course  of  a 
few  weeks.  Osier,  however,  mentions  a  case  of  leukaemia  of  ten  years' 
duration  in  which,  at  the  end  of  this  time,  ninety  per  cent,  of  the  leuko- 
cytes were  lymphocytes.  Chronic  leukaemia  is  the  variety  usually  seen  ; 
it  genei-ally  extends  over  a  period  of  two  years  or  more,  death  eventually 
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resulting  from  progressive  weakness  ending  in  palmouary  oedema  or  a 
complicating  pneumonia. 

Treatment. — ^The  treatment  of  leuksemia  is  the  ssime  as  that  of 
pseudo-leukiemia  (see  page  19 ). 

Excision  of  the  spleen  has  been  i)erformed  twenty-five  time^  with 
twenty-four  deaths,  and  is  hardly  a  justifiable  operation. 

CHLOROMA. 

This  term  is  applied  in  virtue  of  it<$  green  color  to  a  tumor  which  pre- 
sents a  lymphadenoid  structure.  It  occurs  in  multiple  form  in  various 
parts  of  the  body,  not  especially  in  the  lympliatic  glands  or  the  spleen,  and 
is  associated  with  a  profound  aniemia  and  with  a  condition  of  the  blood 
analogous  to  that  found  in  leukiemia,  the  leukocytes  being  increased  as 
one  to  five.  Dock  has  i-ecently  published  an  article  showing  the  intimate 
relation  between  chloroma  and  leukiemia.  Tumors  are  found  especially 
at  various  parts  of  the  head,  but  also  in  the  internal  organa  In  the 
former  situation,  although  presenting  the  characteristics  of  sarcoma  of  the 
bone,  they  apparently  do  not  arise  from  the  periosteum.  With  their  ex- 
tension throughout  the  body  the  clinical  characteristics  are  those  of  a 
leukaemia,  esj^ecially  of  the  lymphatic  type,  which  it  further  resembles 
in  the  large  proportion  of  lymphocytes  in  the  blood  and  in  the  rapidity 
of  its  course,  death  usually  occurring  in  the  course  of  a  few  months. 
It  differs  from  leukaemia  in  the  slight  alterations  of  the  lymph-glands 
and  spleen,  although  the  thymus  is  not  infrequently  diseased. 

In  children  enlargement  of  the  spleen  and  lymphatic  glands  associated 
with  ansemia  has  been  found  by  Von  Jaksch  to  be  accompanied  with  a 
persistent  leukocytosis.  He  applies  the  term  pseudo-leukaemic  anajuiia 
to  these  cases,  since  the  lesions  characteristic  of  leukemia  were  not  found 
at  the  autopsy. 

PSEUDO-LEUKAMIA. 

Definitton.— A  disease  characterized  by  persistent  and  progressive 
ansemia,  enlargement  of  the  spleen  or  lymphatic  glands  or  of  both,  but 
without  an  excess  of  leukocytes,  whence  the  designation  pseudo-leukjemia. 

Synonymes.— Hodgkin's  disease,  malignant  lymphoma,  malignant 
lympho-sarcoma,  lymphadenoma,  ad6nie,  splenic  ancemia,  lymphatic 
anaemia. 

Etiology. — ^Nothing  definite  is  known  concerning  the  origin  of  this 
disease.  In  certain  cases  local  irritation  has  seemed  important,  since  the 
glands  first  enlarged  were  thase  receiving  lymph  from  an  irritated  region. 
An  infectious  origin  has  recently  been  suggested  by  Ebstein  from  the  oc- 
currence of  cases  in  which  a  chronic  relapsing  fever,  splenic  enlargement, 
and  multiple  lymphomata  in  the  viscera  were  associatetl.  Malari;i,  syph- 
ilis, and  tuberculosis  have  been  assigned  an  etiological  importance.  An 
intimate  relation  between  certain  cases  of  malignant  lymphoma  and 
pseudo-leuksemia  is  suggested  by  a  generalization  of  the  former,  while  the 
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rare  termination  of  pseudo-lenksemia  in  leaksemia  is  indicative  of  an 
intimate  relation^  at  times,  between  the  latter  affections.  H.  C.  Wood,  in 
1871,  observed  that  every  grade  exists  between  a  pronounced  leukaemia 
and  a  strict  x)seudo-leuksBmia,  and  that  the  same  patient  at  one  time  may 
show  the  characteristics  of  the  one  disease,  while  at  a  later  period  the  phe- 
nomena of  the  other  are  presented.  The  disease  occurs  more  often  in  male 
infants,  children,  and  adults,  less  frequently  in  the  aged  and  in  females. 

Morbid  Ajj atomy. — The  variations  in  the  shape,  size,  and  consist- 
ency of  the  glands  foimd  in  leukflemia  are  to  be  met  with  in  pseudo-leu- 
kaemia, and  there  is  but  little  tendency  to  suppuration  or  degeneration. 
The  longer  the  enlargement  of  the  glands  i)ersists,  the  more  likely  are 
they  to  be  found  dense  and  agglutinated.  The  glandular  affection  usu- 
ally occurs  first  in  the  neck,  then  in  the  axillary,  inguinal,  retroperi- 
toneal, mediastinal,  and  mesenteric  glands.  These  groups  of  glands  may 
become  diseased  in  continuous  sequence,  or  conspicuous  alterations  of 
remote  regions  may  exist,  the  intervening  glandular  collections  being  rela- 
tively normal.  In  some  cases  the  superficial  glands  may  show  but  little 
change,  and  the  deep-seated  glands,  especially  the  mediastinal  and  the 
retroi)eritoneal,  may  become  extensively  diseased.  To  this  variety  the 
term  lympJiatic  aruemia  is  applied. 

When  the  spleen  was  conspicuously  and  exclusively  altered  the  term 
splenic  ayuemia  has  been  applied,  but  there  is  no  essential  difference  be- 
tween the  alterations  of  the  spleen  when  alone  affected  and  when  the 
lymphatic  glands  are  also  diseased.  The  spleen,  as  in  leuksamia,  is  en- 
larged, either  symmetrically  or  from  the  presence  of  tumors,  lymphomata, 
varying  in  size  and  number.  The  degree  of  enlargement  varies  con- 
siderably, being  less  when  the  lymph-glands  are  simultaneously  diseased 
than  when  they  are  free  from  alterations. 

Abnormalities  of  the  bone-marrow  are  infrequent,  although  it  may 
become  red,  lymphoid,  and  may  contain  lymphomatous  nodules.  As  in 
leuksemia,  so  in  pseudo-leukaemia  a  pure  myelogenous  form  is  of  doubt- 
ful occurrence.  In  advanced  cases  of  this  disease  multiple  lymphomata 
may  be  found  not  only  in  the  spleen  and  bone-marrow,  but  also  in  the 
skin,  tonsils,  thymus  gland,  stomach,  intestine,  liver,  kidneys,  lungs, 
central  nervous  system,  and  retina. 

Symptoms.— Enlargement  of  the  cervical  lymph-glands  is  usually  first 
noticed.  With  their  increase  in  size  and  number  similar  enlargements 
of  the  axillary  and  inguinal  glands  are  observed.  The  patient  then  be- 
comes pale,  and  suffers  from  the  familiar  symptoms  of  anaemia,  as  palpi- 
tation, shortness  of  breath,  disturbed  vision,  ringing  in  the  ears,  failing 
api>etite,  and  loss  of  flesh  and  strength.  Eventually  hemorrhages  and 
oedema  may  occur,  and  obstinate  itching  of  the  skin  has  been  observed. 
With  increasing  anaemia  the  patient  may  become  delirious  or  comatose. 
An  elevated  temperature  is  frequent,  even  at  the  outset,  and  there  may 
be  exacerbations  and  remissions  at  regular  intervals. 
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Premire-gyinptozns  are  impoitant,  especudly  when  the  internal  Ijm 
phatie  gLuds  are  disea«ecL    Prt«t$are  upon  the  saperficial  veinB  giTei 
rifle  to  local  (edema,  dilatation  of  the  veins,  and  nlceranon  of  the  almi 
DvKpnaea  ns^altfi  from  prenore  upon  the  larynx  or  trachea,  and  may  b 
of  an  a^hmatic  character  when  the  bifurcation  of  the  trachea  is  inrolved 
D}'Kpha^  ocxiiTK  from  pre»<are  on  the  cesophagns.    DeafrieaB  may  result 
from  lymphomata  in  the  pharynx.     H«jarsenes»  may  follow  preosore  on 
the  recurrent  lar>Tigeal,  and  palpitation  may  result  from  involvement  of 
the  puenmogaiitric  nen'e.    P^n  may  arise  from  preasore  upon  the  aen- 
aitive  nen'es.  and  irregular  pupils  from  prea^ure  upon  the  cervical  aym- 
pathetic  ner\'e.    When  the  abdominal  glands  are  enlai^ged*  ascites  and 
jaundice  may  rf«ult  from  pressure  on  the  portal  vein  and  bi1e-dnct& 
Bronzing  of  the  skin  sometimes  occurs,  and  pressure  upon  the  inferior 
vena  cava  has  produced  extensive  cedema  of  the  legs.     The  enlaiged 
glands  may  diminish  somewhat  during  intercurrent  febrile  attacka.  and 
especially  t^iwards  the  end  of  life. 

The  enlarged  spleen  is  readily  palpated,  but  rarely  extends  below  the 
level  of  the  naveL 

The  blood  shows  a  deficiency  of  red  blood-corpuscles  and  haemoglobin 
corresponding  to  the  degree  of  anemia.  Poikilocytosis  is  inconsider- 
able, and  normoblasts  are  not  especially  numerous.  The  main  feature 
in  connection  with  the  lesions  is  the  absence  of  leukocytosis,  although 
in  rare  instances  the  blood  may  assume  a  leukiemic  character  frx>m  an 
excessive  formation  of  lymphocytes,  a  condition  which  has  suggested  that 
pseudo-leukiemia  may  represent  an  aleukaemie  stage  of  leukaemia. 

DiAGXOBis. — R3eudo-leuk£emic  hyperplasia  of  the  lymphatic  glands 
may  Ijc  mistaken  for  enlargement  due  to  tuljerculosis,  leukaemia,  or  be- 
nignant lymphoma ;  and  A.  K.  Stone  has  repeatedly  seen  an  irritative 
lymx>liadenitis  from  vermin  mistaken  for  i)seudo-leiikaemia.  Inflamed 
and  tubercular  glands  are  usually  limited  to  a  single  region,  are  less 
freely  movable,  and  the  latter  are  prone  to  caseation,  softening,  and 
evacuation  with  the  formation  of  sinuses.  Leukiemic  lymphomata  are 
to  be  differentiated  by  the  examination  of  the  blood.  Benignant  lym- 
phoma is  to  be  differentiated  by  persistence  of  the  tumor  without  exten- 
sion, and  by  the  absence  of  anaemia  or  pressure-symptoms.  Time  alone 
suffices  to  make  the  differential  diagnosis  clear. 

The  splenic  variety  of  pseudo-leukaemia  is  to  be  recognized  from  the 
association  of  the  palpable  enlargement  of  the  spleen  with  the  symptoms 
of  anaemia.  Leuksemic  enlargement  of  the  spleen  is  excluded  by  the 
examination  of  the  blood.  The  lacking  history  of  malaria  eliminates 
hyperplasia,  and  amyloid  enlargement  of  the  spleen  may  be  excluded  by 
failing  evidence  of  this  disease  elsewhere,  and  by  the  absence  of  symp- 
toms or  signs  of  tuberculosis  and  syphilis,  the  usual  antecedents  of 
amyloid  degeneration. 

Pbognosis.— Permanent  recovery  from   pseudo-leuksemia   is   rare, 
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although  temiK>rary  improvement  with  diminution  in  the  size  of  the 
glands  may  take  place.  The  remoyal  of  a  localized  collection  of  enlarged 
glands  which  may  have  produced  a  deformity  for  a  number  of  years  is 
often  followed  by  the  rapid  development  of  x)8eudo-leukaftmia.  The  dura- 
tion of  the  disease  varies :  some  cases  run  a  rapid  course,  terminating 
fiitally  within  a  few  weeks,  while  others,  the  rule,  extend  over  a  period 
of  several  years.  Cases  in  which  a  conspicuous  involvement  of  the  in- 
ternal lymphatic  glands  exists  are  more  rapidly  fatal  than  those  in  which 
the  sni>erficial  glands  are  especially  diseased. 

Treathent. — ^The  treatment  is  the  same  as  that  of  pernicious 
aniffimia.    (See  page  11.) 

When  there  are  enlarged  glands  the  local  use  of  arsenic  is  believed 
by  some  authorities  to  bring  about  disint^ration  of  diseased  tissue. 
Each  day  there  should  be  injected  into  a  gland  not  before  treated  a 
mixture  of  equal  parts  of  fresh  Fowler's  solution  and  of  a  two  per  cent 
solution  of  carbolic  acid  in  water.  The  first  dose  should  be  four  drops, 
and  an  additional  drop  should  be  added  daily  until  twenty  drops  are 
reached  or  toxic  symptoms  are  produced.  There  may  be  no  immediate 
disturbance,  or  there  may  be  local  pain  for  some  hours  afterwards.  Cu- 
taneous inflammation  or  abscess  may  follow,  or  temporary  enlargement 
of  the  gland,  and  oedema.  As  an  immediate  result  of  the  treatment,  the 
patient  may  suffer  from  a  bad  taste  in  the  mouth,  a  burning  in  the  throat, 
thirst,  loss  of  appetite,  nausea,  vomiting,  diarrhoea,  abdominal  pains,  and 
jaundice.  The  temperature  and  pulse  may  rise.  These  symptoms  de- 
mand temporary  cessation  of  the  treatment  If  the  glandidar  swellings 
return,  a  renewsd  of  the  treatment  is  indicated. 

MYELOMA. 

Yon  Becklinghausen  has  recently  applied  this  term  to  designate  a 
tumor  of  a  lymphadenoid  type  arising  in  the  bone-marrow.  Its  structure 
resembles  that  of  the  pyoid  marrow  found  in  leukaemia,  but  its  blood- 
vessels have  no  defined  walls,  and  its  cells  and  their  nuclei  are  larger.  It 
differs  in  the  manner  of  its  growth,  since  it  produces  enlargement,  ab- 
sorption, and  perforation  of  the  bone,  with  extension  to  the  neighboring 
parts,  which  do  not  occur  in  the  leuksemic  affections  of  the  bone-marrow. 
Its  clinical  course  is  like  that  of  x)seudo-leukfiemia,  and  is  manifested  by 
prc^ressive  ansemia  with  the  formation  of  multiple  nodules  in  various 
parts  of  the  body.  Leukocytosis  is  usually  absent,  but  in  a  single  case 
presenting  the  other  characteristics  of  myelsemia  a  sudden  invasion  of 
the  blood  with  leukocytes  took  place. 

HEMORRHAGIC  DIATHESIS. 

This  expression  includes  a  variety  of  conditions  in  which  hemorrhages, 
usually  multiple,  in  the  skin,  from  mucous  membranes,  and  in  various 
organs  and  tissues  of  the  body,  are  a  common  characteristic.    This  series 
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includes  factors  which  are  eyidently  of  oongenital  and  inherited  origin 
as  well  as  others  which  are  acquired.  On  the  one  hand,  ooDspicoou 
importance  is  to  be  attached  to  errors  in  diet  and  &ulty  hygienic  mu 
roundings,  while,  on  the  other,  the  probability  of  the  action  of  varioa 
infectious  agents  is  strongly  suggested. 

It  is  important  to  elimiuate  from  the  series  of  diseases  under  eonsid 
oration  those  conditions  in  which  multiple  hemorrhages  represent  aresol' 
of  well-recognized  causes.  These  are  usually  included  under  the  tern 
symptomatic  purpura,  since  the  purple  spots  resemble  those  occurring  ii 
the  disease  purpura,  the  cause  of  which  is  not  well  defined.  Such  symp 
tomatic  hemorrhages  occur  in  consequence  of  infections,  iK>isons,  chronic 
diseases  with  conspicuous  nutritive  disturbance,  vaso-motor  affections, 
and  mechanical  passive  congestions. 

In  the  infectious  group  of  symptomatic  hemorrhages  are  included 
those  occurring  in  the  so-ealled  black,  malignant,  or  hemorrhagic  scarlet 
fever,  measles,  and  small- pox.  The  hemorrhagic  condition  is  also  seen  in 
typhus  and  typhoid  fevers,  relapsing  fever.  Oriental  pest,  oerebro-spinal 
meningitis,  acute  articular  rheumatism,  acute  ulcerative  endocarditis^ 
influenza,  septidemia,  pueri>eral  infections,  yellow  fever,  and  cholera.  In 
this  series  also  probably  belong  the  hemorrhages  which  occur  in  acute 
yellow  atrophy. 

The  toxic  causes  of  symptomatic^  circumscribed  hemorrhage  are  snake 
poison,  and  various  drugs,  as  potassium  iodide,  phosphorus,  mercury, 
copaiba.,  ergot,  quinine,  chloral,  belladonna,  and  alcohoL 

The  cachectic  group  includes  syphilis,  tuberculosis,  cancer,  nephritis^ 
fibrous  hepatitis,  x>emicious  anaemia,  leuksemia,  and  x)seudo-leukffimia. 
Yaso-motor  or  neurotic  hemorrhages  may  occur  in  acute  and  chronic 
myelitis,  multiple  neuritis,  sometimes  in  neuralgia,  and  is  most  conspicu- 
ously seen  in  the  rare  cases  of  stigmata.  Cutaneous  hemorrhages  from 
passive  congestion  are  especially  seen  in  spasmodic  affections  like  whoop- 
ing-cough and  epilepsy. 

The  diseases  in  which  hemorrhage  is  a  conspicuous  characteristic  are 
luBmophilia,  scurvy,  purpura,  and  hsemoglobimemia. 

HEMOPHILIA. 

Definition.— A  congenital  tendency  towards  multiple  hemorrhages 
occurring  either  spontaneously  or  from  trifling  injury,  often  in  persons 
otherwise  in  good  health. 

Etiology.  — Heredity  is  the  only  known  cause  of  h»mophilia.  Hoessli 
has  found  evidence  of  its  occurrence  in  the  same  fomily  for  two  hun- 
dred and  fifty  years.  The  male  members  are  more  often  a^ected  than  the 
females,  although  the  tendency  to  bleed  is  usually  transmitted  through 
the  latter,  even  where  they  are  not  bleeders. 

Morbid  Anatomy. — No  satisfactory  anatomical  basis  for  the  occur- 
rence of  the  hemorrhage  has  been  found.    Yirchow  has  suggested  that  the 


DISEASES  OF  THE  BLOOD.  21 

pressure  of  au  excess  of  blood  upon  the  delicate  wall  of  blood-vessels 
of  insufficient  capacity  may  produce  the  hemorrhage.  Abnormally  thin 
Tascular  walls  have  been  found,  and  an  increased  number  of  red  blood- 
corpuscles  has  also  been  observed.  Clotted  blood  may  be  detected 
attached  to  mucous  suiiaces  when  copious  hemorrhage  has  occurred. 

Symptoms. — The  hemorrhages  are  mild  or  severe,  usually  a  slow 
capillary  oozing,  and  may  occur  as  x>6techi£B  or  as  bleeding  from  mucous 
surfaces,  especially  in  the  nose  and  from  the  gums.  Bleeding  may  also 
take  place  from  the  stomach,  intestine,  or  urinary  tract.  Senator  has 
reported  a  case  of  unilateral  renal  haemophilia  in  a  female,  diagnosticated 
by  means  of  the  cystoscope,  and  cured  by  removal  of  the  kidney.  Hem- 
orrhage from  the  genital  tract  may  be  excessive  during  menstruation  or 
after  delivery.  Hemorrhage  into  the  joints,  especially  the  large  joints,  is 
not  infrequent,  and  may  be  associated  with  swelling,  pain,  and  fever  sug- 
gesting rheumatism.  The  local  symptoms  may  disappear,  or  an  inflam- 
mation of  the  affected  joint  follow  with  permanent  deformity  which  may 
be  mistaken  for  articular  tuberculosis. 

The  existence  of  hemophilia  is  usually  made  known  in  early  child- 
hood, and  may  be  manifested  immediately  after  birth  by  severe  umbilical 
hemorrhage.  Slight  causes,  as  bruises,  scratches,  needle-pricks,  cuts,  and 
especially  the  pulling  of  teeth,  may  serve  to  produce  severe,  even  fatal, 
hemorrhage. 

Diagnosis. — Haemophilia  is  to  be  diagnosticated  when  frequent  and 
obstinate  multiple  hemorrhages  from  trivial  causes  occur,  especially  in  one 
whose  ancestors  have  had  a  similar  history.  K  deformity  of  the  joints 
results,  it  is  to  be  distinguished  from  a  tuberculosis  of  the  joints  by  the 
absence  of  a  tendency  to  suppuration  and  the  formation  of  sinuses. 

Pbognosis. — Mild  and  severe  cases  of  haemophilia  occur.  The  latter 
may  prove  fatal  in  the  course  of  twenty-four  hours.  The  tendency  to 
hemorrhage  may  disappear  in  adult  life,  while  frequent  and  profuse 
hemorrhages  produce  a  debility  which  is  the  frequent  cause  of  the  early 
death  of  haemophilic  children. 

Treatment. — The  treatment  of  haemophilia  is  exceedingly  unsatis- 
fiEtctory,  as  there  are  no  known  drugs  which  possess  the  power  of  altering 
the  inherited  tendency,  and  whilst  extract  of  ergot,  oil  of  erigeron,  plum- 
bic acetate,  gallic  acid,  aromatic  sulphuric  acid,  and  the  whole  list  of 
anti-hemorrhagic  drugs  may  be  used  when  hemorrhage  occurs,  their 
controlling  power  is  slight.  Whenever  it  is  possible  the  flow  of  blood 
should  be  arrested  by  mechanical  measures.  The  exhaustion  and  anaemia 
which  follow  excessive  bleeding  are  to  be  treated  upon  general  principles. 
The  children  of  such  families  as  suffer  through  successive  generations 
should  by  physical  culture,  open-air  life,  careful  feeding,  and  other  well- 
known  methods  be  rendered  as  robust  as  possible ;  although  it  is  doubtful 
whether  the  most  careful  hygienic  treatment  from  early  infancy  will 
overcome  the  constitutional  inheritance. 
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In  hemophilic  patients  the  greatest  care  should  be  taken  to  prevent 
abrasions  or  wounds,  and  the  slightest  surgical  prooednre,  even  vaccina- 
tion or  the  pulling  of  a  tooth,  ranks  in  its  danger  as  a  ni%jor  operatioiu 

SCURVY. 

Definition.— A  disease  characterized  by  mental  and  physical  weak- 
ness, anffimia,  and  frequent  hemorrhages,  generally  occorring  among  a 
number  of  people  in  a  limited  locality. 

Etiology.— Scurvy  is  a  disease  usually  found  among  sailors  or  sol- 
diers,  prisoners  or  paupers,  or  among  travellers,  especially  in  the  Arctic 
regions.  A  number  of  persons  exposed  to  like  conditions  are  usually 
affected.  Although  epidemics  and  endemics  of  scurvy  are  the  rule,  iso- 
lated cases  may  occur.  The  best  recognized  cause  is  unsuitable  food,  es- 
pecially too  exclusive  a  diet.  Especial  prominence  has  been  assigned  to 
a  lack  of  potassium  salts,  since  many  sufferers  have  been  obliged  to  live 
for  a  long  time  on  salted  and  corned  foods  in  which  these  salts  are  lacking. 
The  relief  afforded  in  such  cases  by  fresh  meats  and  a  v^etable  diet  seems 
an  argument  in  favor  of  this  view,  but  scur\^  may  arise  among  \ege- 
tarians,  and  may  be  absent  among  x>eople  in  the  polar  regions  whose  diet 
contains  no  v^etables.  Although  especial  importance  is  to  be  attached 
to  an  exclusive  diet,  favoring  causes  are  to  be  found  in  faulty  hygienic 
surroundings,  excessive  mental  and  physical  exertion,  and,  particularly, 
mental  depression.  The  possibility  of  an  infectious  origin  for  certain 
epidemics  and  endemics  in  Russia  is  strongly  maintained.  The  term  in- 
fantile scur\'y  has  been  applied  of  late  years  to  a  dietetic  hemorrhagic 
disease  of  infants  which  in  this  work  is  designated  hemorrhagic  rickets. 
(See  page  55.) 

Morbid  Anatomy. — The  anatomical  changes  are  primarily  those  due 
to  hemorrhages,  cutaneous,  subcutaneous,  intramuscular,  and  within  and 
in  the  neighborhood  of  the  joints.  They  are  also  to  be  found  in  the 
mucous  membranes  of  the  digestive,  bronchial,  and  urinary  tracts,  in 
the  serous  membranes,  in  the  serous  cavities,  and  within  the  kidney. 
Swollen  and  sloughing  gums  are  especial  characteristics  of  the  disease. 
A  hyperplastic  spleen  and  parenchymatous  d^eneration  of  the  heart, 
liver,  and  kidneys  are  also  present 

Symptoms. — The  hemorrhages  occurring  in  scurvy  are  usually  pre- 
ceded by  a  gradual  loss  of  flesh  and  strength,  associated  with  failing 
appetite  and  symptoms  of  ansemia.  After  a  week  or  more  of  malaise, 
multiple  cutaneous  hemorrhages  make  their  appearance,  at  first,  usually, 
in  the  l^s.  The  hemorrhages  are  x>etechial,  or  occur  as  patches  or  flat- 
tened nodules.  As  a  rule,  the  gums,  especially  near  the  teeth,  soon  be- 
come affected,  and  are  swollen,  soft,  and  spongy,  bleeding  freely,  and 
tending  to  become  gangrenous.  The  teeth  are  likely  to  become  loose, 
and  may  drop  out  Hemorrhages  also  take  place  from  the  several  mucous 
membranes,  the  respiratory  mucous  membrane  being  the  least  often  af- 
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fected.  Bleeding  from  the  nose  and  mouth  is  the  most  frequent.  Bleed- 
ing may  also  take  place  into  the  muscles,  joints,  and  serous  cavities. 
Pains  are  frequent  both  in  the  trunk  and  in  the  extremities,  and  are  some- 
times referred  to  the  region  of  the  joints,  but  are  not  dependent  upon 
local  hemorrhages.  As  the  disease  progresses  the  prostration  becomes 
extreme.  There  are  palpitation  and  dyspnoea  on  slight  exertion.  The 
skin  becomes  cedematous.  Ulcers  arise  due  to  hemorrhages,  or  to  in- 
flammation of  scars  of  previous  injuries.  Necrosis  of  bone  may  take 
place,  whilst  acute  inflammation  of  the  serous  membranes,  lungs,  or  kid- 
neys is  not  infrequent-,  and  may  prove  the  immediate  cause  of  death.  In 
such  cases  the  temperature  is  elevated,  although  in  the  absence  of  febrile 
complications  it  is  either  normal  or  subnormal.  In  the  later  stages  of 
the  disease  the  patient  may  become  sleepless  and  delirious,  and  may 
suffer  from  night-blindness  or  day-blindness,  convulsions,  or  paralysis. 

The  skin  is  dry  and  scaly,  and  in  certain  epidemics  may  present  an 
erythematous,  vesicular  or  papular  eruption.  The  tongue  is  red  and 
swollen,  the  breath  fetid.  The  pulse  is  soft,  not  Increased  in  frequency. 
A  systolic  murmur  is  heard  over  the  heart.  The  examination  of  the 
blood  shows  a  diminution  in  number  and  variation  in  size  of  the  red 
blood-corpuscles,  and  the  diminution  in  hsemoglobin  characteristic  of 
anxemia.  According  to  Hemy,  the  blood-count  varies  between  two  and 
five  millions,  according  to  the  severity  of  the  disease.  The  urine  is 
dark-colored,  has  a  high  specific  gravity,  and,  in  severe  cases,  contains 
albumin. 

Diagnosis. — The  diagnosis  of  scurvy  depends  upon  the  coexistence 
of  malaise  and  weakness  with  a  tendency  to  hemorrhages  from  the  mucous 
membranes  and  under  the  skin :  a  peculiar  lividity  of  the  spongy  gums 
should  always  arouse  suspicion,  unless  there  be  other  disease  to  account 
for  it.  When  a  number  of  persons  exposed  to  like  conditions  are  simul- 
taneously affiected  the  diagnosis  is  plain  ;  but  even  in  an  isolated  case  the 
true  nature  of  the  disease  should  be  suspected  and  a  correct  decision  be 
arrived  at  by  noting  the  beneficial  effect  produced  by  a  suitable  change 
of  diet. 

Pbognosis. — Eecovery  usually  takes  place,  provided  appropriate 
treatment  can  be  applied  before  the  later  stages  of  the  disease  are  reached, 
although  convalescence  is  likely  to  be  prolonged.  In  fatal  cases  death 
may  occur  either  suddenly  from  intracranial  hemorrhage  or  from  syncope 
during  undue  muscular  exertion,  or  more  gradually  from  intercurrent 
disease,  as  inflammation  of  the  lungs,  serous  membranes,  or  intestine. 

Treatment. — In  the  treatment  of  scurvy  drugs  are  of  very  second- 
ary importance,  even  for  the  relief  of  symptoms.  Tonics,  astringents, 
especially  sulphuric  acid,  and  alcoholic  and  other  stimulants,  may  be 
used  to  overcome  failure  of  appetite,  tendency  to  bloody  fluxes,  debility, 
and  cardiac  weakness,  but  will  rarely  act  effectually  ;  whilst  these  symp- 
toms will  of  themselves  rapidly  yield  to  the  proper  treatment  of  the 


24  GENERAL  DISEASES. 

Underlying  condition.     Mercurials,  alkalies,  and  all  depressing  remedies 
are  absolutely  contra-indicated. 

Lemon  juice  or  ite  equivalent  lime  juice  may  be  considered  a  specific 
for  the  disease ;  from  one  to  two  ounces  should  be  given  every  two  to 
four  hours,  diluted  with  an  equal  amount  of  water.  WTien  obtainable, 
the  juice  of  fresh  lemons  is  preferable  to  the  preserved  juice,  though  the 
latter  acts  favorably.  No  artificial  imitation  is  of  any  value.  There  is  no 
possible  contra-indication  for  its  use :  the  more  severe  the  gastro-iutestinal 
disturbance  the  more  rapidly  it  should  l>e  administei-ed.  Next  to  lemon 
juice  in  effectiveness  come  fresh  vegetables ;  especially  active  are  various 
cruciferous  plants,  some  of  which  on  account  of  their  growing  in  remote 
Arctic  or  Antarctic  regions  have  l>een  so  much  used  as  to  have  especial 
reputation.  Lettuce,  spinach,  sorrel,  celerj-,  and  any  vegetable  which  is 
taken  raw  should  be  eaten  freely.  Cooked  vegetables  are  distinctly  less 
active.  Thus,  it  is  doubtful  whether  potat(K*s  used  in  the  ordinary 
methoiis  have  any  influence  over  the  disease ;  but  scrapeil  raw  pota- 
toes have  in  various  emergencies  saved  life.  Apples  and  other  fruits 
are  active  antiscorbutics.  Any  young  plants  which  can  be  digested 
should  be  used  when  the  more  suitable  fi)od8  are  not  attainable.  Fresh 
air  and  absolute  quiet  are  useful,  but  not  esseutuil,  in  the  ti'eatment  of 
the  disease. 

PURPURA. 

Definition.— A  disease  characterized  by  multiple  hemorrhages  with- 
out obvious  cause,  frequently  associated  with  rheumatic  pains  and  lesions 
of  various  degrees  of  severity. 

It  is  probable  that  a  number  of  diseases  of  differing  etiology  are  in- 
cluded under  this  designation,  although  there  are  only  three  varieties 
usually  classified  as  presenting  common  as  well  as  individual  character- 
istics. These  are  simple  purpura,  rheumatic  purpura,  and  hemorrhagic 
purpura. 

SIMPLE   PURPURA. 

Simple  purpura  occurs  oftenest  in  children,  sometimes  in  old  people, 
and  may  be  found  among  both  the  weak  and  the  strong.  It  is  character- 
ized by  the  presence  of  multiple,  circumscribed,  cutaneous  hemorrhages, 
either  x>etechi£e  or  ecchymoses,  especially  the  former,  which  may  be  lim- 
ited to  the  extremities,  particularly  the  lower,  or  distributed  over  the 
entire  body.  Internal  hemorrhages  are  usually  absent,  yet  hsematuria  is 
sometimes  observed. 

Symptoms. — ^There  is  but  little  constitutional  disturbance,  although 
loss  of  appetite,  diarrhoea,  debility,  muscular  paiiLS,  and  slight  eleva- 
tion of  temperature  may  be  present.  When  muscular  pains  and  sensi- 
tive joints  occur,  this  variety  resembles  the  milder  forms  of  rheumatic 
purpura. 

Diagnosis.— Purpura  is  to  be  distinguished  from  scurvy  by  the 
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mildness  of  its  symptoms  and  by  the  absence  of  the  peculiar  changes  in 
the  gnms,  as  well  as  of  the  tendency  to  ulceration  of  the  soft  tissues,  to 
inflammation  of  mucous  membranes  and  internal  organs,  and  to  necrosis 
of  bone. 

Prognosis. — Recovery  usually  takes  place  in  the  course  of  a  fortnight, 
although  recurrences  at  intervals  of  a  week  or  two  frequently  occur  be- 
fore the  health  is  fully  restored. 

Treatment. — In  the  treatment  of  simple  purpura  the  indications  are 
to  maintain  the  bodily  health  by  rest  and  careftQ  feeding,  with  nutritive, 
easily  digested  food  at  short  intervals,  to  meet  any  vital  depression  which 
may  occur  by  stimulants,  and  to  use  certain  remedies  because  they  have 
been  used  before,  and,  unless  given  in  overdose,  are  incapable  of  harm. 
Among  the  more  important  of  these  standard  remedies  are  ergotin,  tinc- 
ture of  ferric  chloride,  and  dilute  sulphuric  acid.  As  stimulants  may 
be  employed  quinine,  strychnine,  alcohol,  and  digitalis,  according  to  the 
needs  of  the  individual  case.  Although  the  symptoms  so  closely  re- 
semble those  of  scurvy,  lemon  juice  has  no  curative  power.  Arsenic  in 
aaceuding  doses  has  been  strongly  recommended  by  some  recent  writers. 

RHEUMATIC   PURPURA. 

Definition. — A  disease  characterized  by  ecchymoses,  various  cuta- 
neous eruptions,  inflamed  joints,  and  rheumatic  pains.  It  is  also  called 
pdiosis  rheumatica  and  Schoenlein's  disease. 

Symptoms. — It  occure  oftenest  among  young  male  adults.  Its  onset  is 
frequently  sudden,  indicated  by  moderate  fever,  loss  of  appetite,  debility, 
occasional  sore  throat,  and  painful  swelling  of  the  large  joints,  especially 
of  the  lower  extremities.  In  the  course  of  a  few  days  multiple  cutaneous 
hemorrhages  appear  upon  the  lower  extremities,  then  ux>on  the  upper, 
and  finally  on  the  abdomen  or  the  chest.  The  hemorrhages  are  often 
associated  with  urticaria,  erythematous  nodules,  or  bullaB.  The  articular 
symptoms  may  disappear  with  the  apx>earance  of  the  eruption.  Albu- 
minuria may  occur.  Relapses,  perhaps  several,  are  frequent,  usually 
occurring  in  the  course  of  a  week  or  ten  days,  and  recurrences  may  take 
place  after  a  considerable  interval  of  time. 

Diagnosis. — The  diagnosis  is  based  upon  the  presence  of  acute  poly- 
arthritis, followed  by  cutaneous  hemorrhages,  with  or  without  urticaria 
and  oedema.  It  may  be  necessaiy  to  eliminate  the  symptomatic  hemor- 
rhages occurring  in  acute  infectious  diseases,  especially  those  complicated 
with  joint-afffections  like  acute  articular  rheumatism  and  scarlet  fever. 
In  rheumatic  fever  the  articular  affections  precede  by  a  considerable 
interval  the  hemorrhages  which  are  due  to  acute  endocarditis.  In  scar- 
let fever  the  hemorrhages  are  more  general,  and  precede  the  affections  of 
the  joints.  Scurvy  may  be  simulated,  since  muscular  and  articular  pains 
may  be  present  in  this  affection,  and  the  gums  may  be  affected  in  rheu- 
matic purpura.     But  rheumatic  purpura  is  an  acute  febrile  disease  from 
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the  outset,  and  lacks  the  preliminary  cachexia  and  the  dietetic  etiology 
of  scurvy. 

Prognosis. — The  prognosis  as  to  the  individual  attack  is  favorable, 
recovery  usually  occurring  in  the  course  of  two  or  three  weeks.  The 
liability  to  relapses  and  recurrences  has  already  been  mentioned. 

Treatment. — In  rheumatic  purpura  the  general  management  of  the 
case  is  that  of  simple  purpura,  but  we  have  seen  very  remarkable  and 
positive  effects  from  the  exhibition  of  salicylates,  preferably  of  ammo- 
nium salicylate,  which  should  at  first  be  given  until  it  produces  distinct 
tinnitus  aurium,  and  afterwards  be  administered  in  small  doses.  VThen 
there  is  a  marked  tendency  to  relapses  the  continuous  use  of  the  sali- 
cylates has  been  in  our  experience  effective.  A  mixture  of  the  ammo- 
nium and  strontium  salts  is  preferable.  Fi*om  time  to  time  the  adminis- 
tration of  the  drug  should  be  interrupted,  for  fear  of  producing  too  much 
depression. 

HENOCH'S   PURPURA. 

Of  late  attention  has  been  called,  especially  by  Henoch,  to  a  severe 
type  of  rheumatic  purpura  in  which  the  onset  is  often  violent  and  the 
arthritis,  cutaneous  hemorrhages,  eruptions,  and  o&dema  are  associated 
with  hemorrhages  firom  the  mucous  membranes,  abdominal  pain,  vomit- 
ing, and  diarrhoea.  In  some  cases  the  oedema  is  conspicuous,  in  others  the 
hemorrhagic  spots  or  erythematous  nodules,  and  in  still  others  the  gastro- 
intestinal symptoms.  In  addition  to  an  elevated  temi>erature  a  splenic 
tumor  is  often  found,  and  hemorrhagic  nephritis  has  been  observed  in  a 
number  of  reported  cases.  Becurrenoes  are  frequent^  and  the  disease  may 
then  be  prolonged  over  a  period  of  months.  Quincke  has  called  atten- 
tion to  a  circumscribed  oedema  called  angioneurotic,  which  may  be  recur- 
rent and  associated  with  effusions  into  the  joints,  hemorrhage  from  the  mu- 
cous membranes,  vomiting  and  colic,  lasting  for  hours  or  days.  It  rarely 
presents  the  characteristics  of  an  infectious  disease.  Osier  suggests  that 
rheumatic  purpura  and  angioneurotic  oedema  may  be  closely  related  and 
due  to  a  toxsemia. 

PURPURA   HEMORRHAGICA. 

Definition. — ^This  affection,  also  called  WerUiof^s  disease,  or  Morbus 
maeidostis  Werlhofii,  is  characterized  by  extensive  hemorrhages  into  the 
skin  and  from  the  mucous  membranes,  associated  with  painful  and 
swollen  joints. 

Etiology. — Girls  or  young  women  are  more  likely  to  be  affected,  espe- 
cially those  living  under  bad  hygienic  conditions.  Its  infectious  origin  is 
suggested  by  the  simultaneous  disease  of  mother  and  foetus,  and  by  the 
exjjeriments  of  Petrone,  who  produced  multiple  hemorrhages  in  rabbits 
by  introducing  blood  from  a  diseased  patient.  Letzerich  has  found  in 
three  cases  a  bacillus,  the  inoculation  of  pure  cultures  of  which  produced 
symptoms  resembling  those  of  hemorrhagic  nephritis.     Eolb  also  has  in- 
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oenlated  animals  with  cultures  of  a  bacillns  found  in  fulminating  pur- 
pura, with  the  production  of  purpuric  spots  and  internal  hemorrhages. 

Mo&BiD  Anatomy. — Hemorrhages  may  be  found  within  the  skin, 
the  mucous  and  serous  membranes,  and  more  rarely  within  the  serous 
cavitieB  and  in  the  joints.     Enlargement  of  the  spleen  is  frequent. 

Symptoms. — The  progress  of  this  affection  resembles  that  of  an  acute 
infectious  disease.  After  several  days  of  loss  of  appetite,  perhaps  vom- 
iting, muscular  pains,  painful  and  swollen  joints,  and  elevated  temi>era- 
ture,  numerous  multiple  cutaneous  hemorrhages  occur,  especially  on  the 
lower  extremities,  and  tend  to  become  confluent.  Extensive  hemorrhages 
also  take  place  from  the  mucous  membranes,  particularly  of  the  digestive 
and  urinary  tracts.  Bronchial  and  pulmonary  hemorrhages  are  rare.  In 
the  milder  cases  the  patient  may  recover  in  the  course  of  a  fortnight,  al- 
though recurrences  are  not  infrequent,  the  disease  then  extending  perhaps 
over  a  period  of  months.  In  the  severer  caseB— purpura  fidminans — death 
may  occur  in  the  course  of  twenty-four  hours,  or  at  a  later  period,  from 
collapse  or  intracranial  hemorrhage.  In  the  latter  series  of  cases  there 
may  be  colic  and  diarrhoBa  with  high  fever  and  a  typhoid  state,  and 
endocarditis  and  hemorrhagic  nephritis  may  be  found  as  complications. 
Apparently  mild  cases  may  become  severe. 

Diagnosis.— Scurvy  is  to  be  differentiated  by  the  usual  restricted  oc- 
currence, the  absence  of  a  preliminary  cachexia  and  faulty  diet,  and  the 
freedom  of  the  gums  from  disease.  Simple  purpura  is  to  be  excluded 
by  the  severer  symptoms  and  the  occurrence  of  internal  hemorrhages, 
while  purpura  rheumatica  is  to  be  differentiated  by  the  absence  of  con- 
spicuous primary  affections  of  the  joints.  The  fulminating  cases  may 
be  confounded  with  an  ax>oplectiform  hemorrhagic  exanthem,  especially 
hemorrhagic  small- pox,  and  with  cerebro-spinal  meningitis.  These  affec- 
tions are  to  be  excluded  by  the  slight  fever  and  the  absence  of  epidemics. 

Treatment. — ^The  treatment  of  purpura  hemorrhagica  is  that  of 
simple  purpura,  combined  with  the  free  administration  of  gallic  acid,  oil 
of  erigeron,  ergot,  turpentine,  aromatic  sulphuric  acid,  and  other  of  the 
internal  hsemostatics,  whose  control  over  the  bleeding  is,  however,  un- 
trustworthy. The  subsequent  anaemia  should  be  treated  in  the  usual 
way  with  iron  and  tonics. 

HEMOGLOBIN  AMIA. 

A  term  applied  to  the  presence  of  free  haemoglobin  in  the  blood. 
This  condition  is  due  to  a  variety  of  causes  which  result  in  the  escape  of 
haemoglobin  from  the  red  blood-corpuscles  and  its  solution  in  the  blood- 
serunL  According  to  Ponfick's  researches  in  particular,  such  dissolved 
haemoglobin  when  in  small  quantity  is  disposed  of  by  the  spleen  and 
liver.  If  the  quantity  set  free  is  excessive  the  kidneys  eliminate  the 
excess  and  hsemoglobinuria  results.  For  the  further  consideration  of  this 
subject,  see  Hemoglobinuria. 
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DISEASES   OF  THE   SPLEEN. 

Although  the  spleen  plays  an  imx>ortant  part  in  disease,  its  alterations 
are  usually  secondary  to  disease  elsewhere,  and  the  associated  symptoms 
are  rather  due  to  the  primary  affections  than  to  accompanying  modifica- 
tions in  the  function  of  this  organ,  the  physiology  of  which  is  so  little 
known. 

The  physical  exploration  of  the  spleen  is,  however,  of  decided  im- 
portance to  the  physician,  enlargement  of  this  organ  being  of  frequent 
occurrence  in  a  number  of  diseases,  especially  those  due  to  an  infection 
of  the  blood.  The  establishment  of  the  diagnosis  of  typhoid  fever,  sep- 
ticaemia of  obscure  origin,  malaria,  fibrous  hepatitis,  and  amyloid  degen- 
eration may  be  largely  aideil  by  the  physical  examination  of  the  spleen. 
For  this  purpose  percussion  may  be  of  but  little  importance,  although  an 
oval-shaped  area  of  dulness  due  to  the  spleen  is  normally  found  between 
the  ninth  and  eleventh  left  ribs.  Gaseous  distention  of  the  stomach  or 
colon,  or  fluid  in  the  pleura,  or  solidification  of  the  lung,  however,  may 
so  modify  the  results  of  percussion  as  to  prevent  satisfactory  recognition 
of  the  position  of  the  spleen.  Fortunately,  the  alterations  of  the  spleen 
of  diagnostic  importance  are  those  due  to  enlargement  of  this  organ,  any 
considerable  degree  of  which  is  to  be  appreciated  by  palpation.  It  is  to 
be  remembered  that  the  lower  edge  of  a  normal  spleen  may  be  felt  when 
displaced  in  consequence  of  deformity  of  the  chest  or  spine  causing  a 
permanent  depression  of  the  diaphragm.  For  examination,  the  patient 
should  lie  either  on  the  back  or  on  the  right  side  with  a  slight  back- 
ward inclination,  preferably  with  the  thighs  flexed.  In  the  former  case 
the  physician  applies  light  but  firm  pressure  with  the  finger-tips  of  both 
hands  closely  approximated  upon  the  abdominal  wall  in  the  left  hypo- 
chondrium  from  below  upward.  As  the  patient  takes  a  long  breath  the 
edge  of  the  enlarged  spleen  may  be  felt  as  it  descends  below  the  costal 
cartilages.  If  the  patient  is  lying  on  the  side,  the  physician  should  fiice 
the  back  of  the  patient  and  should  press  with  the  finger-tips  of  both 
hands  against  the  abdominal  wall  in  the  left  hypochondrium  from  below 
upward,  or  should  apply  pressure  with  the  finger-tips  of  the  right  hand 
upon  the  abdominal  wall  from  below  upward,  the  left  hand  being  firmly 
pressed  against  the  lower  ribs.  As  the  patient  draws  slowly  a  long 
breath  the  edge  of  the  enlarged  spleen  may  be  felt  to  strike  against  the 
fingers. 

Enlargement  of  the  spleen  may  be  either  acute  or  chronic,  the  former 
rarely  resulting  in  any  great  increase  in  the  size  of  this  organ,  the  latter 
giving  rise  to  some  of  the  largest  abdominal  tumors.  Acute  enlargement 
is  usually  occasioned  by  infection,  although  it  may  be  due  to  congestion 
from  injury  or  embolism,  and  palpation  of  the  lower  border  of  the  spleen 
may  offer  important  evidence  concerning  the  existence  of  an  infectious 
process.     An  acute  splenic  enlargement  is  always  to  be  sought  for  in 
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malaria ;  it  is  present  towards  the  end  of  the  first  week  in  typhoid  fever. 
The  viscns  is  usually  somewhat  sensitive  to  palpation.  Tlie  associated 
symptoms  serve  for  the  recognition  of  typhoidal  enlargement  of  the 
spleen,  while  the  symptoms  or  examination  of  the  blood  establish  the 
diagnosis  of  malarial  enlargement.  In  chronic  enlargement  the  spleen 
is  saperficial,  smooth,  resistant,  with  a  sharply  defined  lower  edge  and 
sometimes  a  lobulated  border  near  the  navel.  It  is  to  be  distinguished 
from  the  kidney  by  its  superficial  position  and  the  absence  of  an  over- 
lying colon,  while  the  mobility  of  an  enlarged  spleen  on  inspiration  is 
greater  than  that  of  an  enlarged  kidney.  Chronic  enlargement  of  the 
spleen  of  moderate  degree  may  result  from  malaria  and  from  chronic 
passive  congestion  in  fibrous  hepatitis.  The  more  extreme  degrees  of 
chronic  enlargement  are  due  to  leukaemia  and  pseudo-leuksBmia,  while 
amyloid  d^eneration  produces  both  the  lesser  and  more  considerable  de- 
grees of  enlargement.  The  leukaemic  enlargement  of  the  spleen  is  to  be 
differentiated  fr^m  the  pseudo-leukBemic  hyperplasia  by  the  examination 
of  the  blood.  A  diagnosis  of  amyloid  infiltration  of  the  spleen  is  to  be 
made  when  the  enlargement  of  this  organ  is  associated  wi^  an  enlarge- 
ment of  the  liver  or  with  albuminuria,  dropsy,  and  chronic  diarrhoea  in 
the  sequence  of  chronic  suppuration,  especially  of  bones  and  joints,  and 
in  that  of  tuberculosis  and  syphilis.  A  congenital  enlargement  of  the 
spleen  without  amyloid  degeneration  is  important  evidence  of  inherited 
syphilis. 

MOVABLE   SPLEEN.     WANDERING   SPLEEN.      SPLENOPTOSIS. 

Etiology. — Excessive  mobility  of  the  spleen  occurs  as  the  result  of 
congenital  or  acquired  conditions,  the  former  being  represented  by  an 
abnormally  long  ligament,  the  latter  by  sudden  muscular  violence,  pro- 
tracted muscular  strain,  or  increased  size  of  the  organ.  Prolapse  of  the 
spleen,  gplenaptosis,  at  times  is  a  part  of  the  general  splatich/nqptosis,  in 
which  a  prolapsed  stomach,  colon,  liver,  kidney,  uterus,  and  ovaries  may 
be  conjoined. 

Symptoms. — ^There  may  be  no  disturbance  resulting  from  a  wandering 
spleen,  or  the  patient  may  complain  of  a  sensation  of  discomfort  in  the 
left  side,  perhaps  associated  with  the  feeling  of  a  movable  object  in  the 
abdomen.  Pain  in  the  left  shoulder  is  at  times  complained  of,  and  is 
explained  by  the  communication  between  the  splanchnic  and  pneumo- 
gastric  nerves  by  means  of  the  semilunar  ganglion.  The  movable  spleen 
may  be  found  in  the  left  iliac  fossa  or  to  the  right  of  the  navel,  and  has 
been  confounded  with  a  tumor  of  the  kidney,  uterus,  or  ovary.  It  is 
usually  freely  movable,  its  hilus  directed  upward,  and  it  may  be  returned 
to  the  left  hypochondrium,  in  which  the  normal  area  of  splenic  dulness 
is  absent.  The  mobility  of  the  spleen  may  be  so  great  as  to  cause  a 
twisting  of  its  ligaments  and  vessels.  Perisplenitis  is  then  likely  to  arise, 
and  is  manifested  by  the  symptoms  of  a  localized  peritonitis.    Adhesions 
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may  tbns  be  formed  between  the  spleen  and  the  8tomach  or  infggrine,  and 
dilatation  of  the  former  or  ol)8trac-tion  of  the  latter  resmlt 

The  twisting  may  \)e  so  c.M>nsidenible  that  enlargement  or  atrophy  of 
the  organ  follows.  In  the  former  event  the  discomfort  is  aggravsled, 
whereas  the  atrophy  is  likely  to  afford  relief  to  the  symptoms.  In  rare 
instances  the  twisting  nuiy  be  so  extreme  as  to  cause  a  complete  detach- 
ment of  the  spleen. 

Treatment. —For  treatment  of  malarial  enlargement  of  the  ^leen, 
see  page  212  ;  other  splenic  enlargements  are  not  amenable  to  any  known 
medicinal  or  hygienic  treatment.  In  great  enlargement  of  the  spleen,  and 
in  wandering  spleen,  an  abdominal  l>sindage  is  often  of  service. 

EMBOLISM   AND   ABSCESS   OP  THE   SPLBEN. 

Embolism  of  the  spleen  is  of  fre<iuent  occnrrence,  and  abscess  of  the 
spleen  is  iLsnally  a  result  of  infectious  embolism,  although  sometimes  dne 
to  localized  inflammation  in  such  infectious  diseases  as  typhoid  and  re- 
lapsing fever,  septicemia,  pysemia,  and  cholera^  or  from  the  extension  of 
an  inflammatory  process  fn>ni  the  peritoneum,  st4)Uiai*h,  kidney,  or  Inng. 
Bland  embolism  of  the  spleen  follows  the  tmnsfer  of  an  embolus  fh>m 
the  aorta  or  the  left  side  of  the  heart,  except  in  the  rare  cases  when 
an  emlx)lua  from  a  venous  thrombus  passes  through  an  open  foramen 
ovale  from  the  right  auricle  into  the  arterial  circulation.  The  diseases 
in  which  such  embolism  is  likely  to  occur  are  chronic  endaortitis,  vahmlar 
endocarditis,  and  interstitial  myocarditis.  Hemorrhiigic  infarction  and 
an  eventual  scar  result.  The  quantity  of  spleen  destroyed  is  chiefly  de- 
termined by  the  size  and  numb^^r  of  the  emboli.  The  embolus  may  l)e 
sufficiently  large  to  ol)struct  the  nuiin  splenic  artery,  in  which  case  a 
consequent  thrombosis  of  the  splenic  vein  may  extend  into  the  poital 
vein,  producing  thrombosis  of  the  latter. 

The  occurrence  of  splenic  embolism  is  to  be  suspected  when  a  sudden 
attack  of  pain  in  the  splenic  region  is  associated  with  a  chill  and  fol- 
lowed by  enlargement  of  the  organ  in  a  person  presenting  the  conditions 
favorable  to  arterial  thrombosis,  especially  chronic  valvular  endocanlitis. 
Although  recovery  from  bland  embolism  of  the  spleen  is  the  rule,  the 
exception  above  stated  may  take  place,  and  the  patient  die  from  hemor- 
rhagic infarction  of  the  intestine  and  acute  peritonitis  dei>endent  upon 
secondary  thrombosis  of  the  intestinal  bi^anches  of  the  portal  vein. 

If  the  embolus  is  infectious,  as  in  malignant  endocarditis,  one  or  more 
abscesses  of  the  spleen,  tending  to  become  confluent^  follow  the  mechan- 
ical results  of  embolism.  A  similar  result  is  seen  in  abscesses  of  the 
spleen  from  the  other  previously  mentioned  causes.  The  entire  spleen 
may  be  transformed  into  a  bag  of  pus,  surrounded  by  an  acute  perisple- 
nitis. Perforation  may  result,  with  the  production  of  a  general  perito- 
nitis, or  the  abscess  may  be  evacuated  into  the  stomach,  the  intestine,  or 
the  pelvis  of  the  kidney  ;  the  pus  may  also  escape  into  the  pericardium. 
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or  through  the  diaphragm  into  the  lungs,  or  through  the  abdominal 
wall. 

Abscess  of  the  spleen  can  usually  be  recognized  by  the  existence  of 
constitutional  disturbance  indicative  of  pus-formation,  such  as  recurring 
chills  or  fever,  profuse  sweating,  diarrhcea,  loss  of  flesh  and  strength, 
associated  with  localized  pain,  rapid  increase  in  the  size  of  the  spleen, 
with  marked  tenderness,  and  in  some  cases  audible  or  even  palpable 
friction. 

The  prognosis  of  abscess  of  the  spleen  is  very  serious,  death  fre- 
quently resulting  from  septicaemia  even  after  the  successful  spontaneous 
or  surgical  evacuation  of  the  pus.  The  aspirator  should  alwajrs  be  used, 
at  least  for  diagnostic  purposes,  but,  pus  being  found,  we  believe  it  better 
to  open  the  abscess  by  free  incision.  It  is  necessary,  however,  in  such 
cases  to  defer  the  oi>eration  until  adhesions  have  been  formed  between 
the  spleen  and  the  abdominal  walls. 

DISEASES  OF  THE  THYROID  GLAND. 

Until  within  the  past  few  years  any  radical  treatment  of  the  diseases 
of  the  thyroid  gland  was  almost  exclusively  the  province  of  the  surgeon. 
Inflammation  was  extremely  rare,  except  as  a  secondary  process  during 
the  progress  of  a  goitre,  and,  although  resolution  might  take  place,  the 
more  frequent  result  was  an  abscess  requiring  the  use  of  the  knife.  In 
like  manner  tumors  of  the  thyroid,  whether  benignant  or  malignant,  the 
latter  including  the  rare  malignant  adenoma  as  well  as  the  sarcoma  and 
cancer,  were  r^arded  as  surgical  affections.  The  discovery  by  Murray 
of  the  marvellous  effects  of  thyroid  extract  in  myxoedema  has  led  to  its 
use  in  the  treatment  of  other  affections  of  the  thyroid  with  conspicuous 
success  in  a  number  of  cases. 

GOITRE.    BRONCHOCELE.    STRUMA. 

DEFnoTiox.— A  persistent  enlargement  of  the  thyroid  gland. 

Etiology. — This  disease  is  endemic  in  various  parts  of  the  world, 
particularly  in  mountainous  r^ons.  Osier  and,  more  recently.  Dock 
have  called  attention  to  its  occurrence  in  the  regions  bordering  upon  the 
great  lakes  of  North  America,  principally  in  Michigan  and  Canada. 
Munson  finds  that  goitre  exists  among  the  North  American  Indians, 
among  whom  it  is  most  prevalent  in  the  southern  i>art  of  Montana. 
According  to  him.  its  distribution  follows  the  course  of  the  Eocky  Moun- 
tains, and  Ls  independent  of  high  altitude,  climate,  or  excess  of  calcium 
salts.  Both  cretinism  and  exophthalmic  goitre  are  rare  among  these 
people.  The  immediate  cause  of  goitre  is  unknown,  although  Virchow 
concluded  that  it  was  likely  to  exist  in  the  drinking-water.  Heredity 
is  sometimes  conspicuous.  Females  are  more  often  affected  than  malea^ 
and  the  disease  usually  first  appears  in  young  persons  near  the  age  of 
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piil)erty.      In  goitnnis  re^rioim  doiiiesticated  animals  may  be  affected. 
e«i)eoially  lioi-s^^s  and  dogs. 

Morbid  Anatomy.— Tlu*  dinojwo  begins  tis  a  local  or  general  hyper- 
plasia, duo  to  an  e\-(*<;ssivo  formation  of  the  follicles:  hence  the  term 
adenoma  of  the  thyi-oid  or  hyiiorplastie  or  follicular  goitre.  The  enlarge- 
ment of  the  gland  may  1m»  chiefly  composed  of  the  new- formed  follicles, 
although  in  some  csises  an  exc(\ss  of  fibrous  tissue,  in  others,  of  vascular 
tissue,  is  formed  :  liencc  lil)rou8  and  vascular  forms  of  goitre.  Tlie  hyper- 
phistic  cells  are  prone  to  undergo  a  hyaline,  gelatinous,  or  colloid  degen- 
eration :  thus  cavities  of  various  size  arise  within  the  tumor,  filled  with 
colloid  material  of  greater  or  less  density, — colloid  goitre.  By  the  absorp* 
tion  of  the  walls  intervening  l>etween  such  cavities  cysts  are  formed. 
which  ai*e  often  nunieroiLs  and  large,  containing  chiefly  liquid  contents, 
and  give  rise  to  the  term  cystic  goitre.  Lime  salts  are  often  deposited 
in  the  connective  tissue  of  the  goitrt\  i>roducing  a  calciflcation  or  ossifi- 
cation of  the  wall.  The  enlai-gtnl  thyroid  fornts  a  tumor  not  infrequently 
of  the  size  of  the  fist,  and  it  has  attaineil  the  size  of  a  man^s  head. 

Symptoms.— The  disturlwinces  produced  by  the  goitre  resnlt  from 
pressure  uiwn  neighboring  parts,  and  do  not  arise  until  the  gland  has 
attained  a  considerable  size.  A  rapid  growth  of  the  tumor  not  infre- 
quently takes  place,  with  a  corresponding  increase  in  the  severity  of  the 
symptoms.  Most  important  among  tht^se  is  dyspnoea  from  pressure  upon 
the  trachea.  The  larynx  may  also  be  compressed,  with  modification  in 
the  character  of  the  voice  and  respiration.  Pressure  on  the  CBSophagns 
may  produce  difficulty  in  swallowing,  and  pressure  upon  the  veins,  es- 
pecially when  the  growth  of  the  thyroid  extends  beneath  the  st^mum, 
has  produced  fatal  throml)osis.  Pressuix?  upon  the  sympathetic  nerve 
may  cause  a  narrowed  pupil.  Patients  with  goitre  sometimes  suddenly 
die  and  no  obvious  cause  of  death  is  discovered ;  such  an  event  is  nsn- 
ally  attributed  to  asphyxia  from  sudden  compression  of  the  trachea  or 
paralysis  of  the  vocal  cords. 

Prognosis. — Goitres  may  rapidly  disapjwnr,  especially  in  young 
persons,  but  only  in  the  al)sence  of  calcification  and  cystic  degeneration. 
They  usually  persist  throughout  the  life  of  the  patient. 

Treatment. — Fibrous,  cystic,  amyloid,  colloid,  and  calcareous  degen- 
orations  of  the  thyroid  gland  are  not  amenable  to  any  medical  treatment^ 
and  therefore  belong  to  the  province  of  surgery.  WTien  degeneration  has 
not  sui>ervened,  the  tumor  frequently  disappears  spontaneously  upon  re- 
moval to  a  non-goitrous  district,  or  it  may  yield  to  the  internal  adminis- 
tration of  iodine,  Lugol's  solution,  ten  to  twenty  drops,  three  times  a  day 
(well  diluted),  aided  by  the  free  use  of  iodine  ointment.  Ergot  has  been 
recommended  by  numerous  authorities,  given  internally  in  full  doses. 
Simple  and  ferruginous  tonics  are  sometimes  of  service.  Bruns  states 
that  out  of  twelve  cases  he  succeeded  in  curing  nine  with  the  thyroid 
extract.     We  have  seen  the  remedy  tried  in  one  case  with  most  happy 


DISEASES  OF  THE  DUCTLESS  GLANDS.  33 

result.     Upon  old  cases  with  eoutinuing  residence  in  the  infected  district 
medicines  have  no  curative  influence. 

EXOPHTHALMIC   GOITRE.     GRAVES'S   DISEASE.     BASEDOW'S 

DISEASE. 

Definition. — A  disease  especially  manifested  by  disturbed  circula- 
tion, protruding  eyeballs,  goitre,  and  muscular  tremors. 

Etiology. — It  is  found  more  often  in  women  than  in  men,  usually 
in  adult  life,  although  it  has  been  observed  in  the  young  and  in  those 
of  advanced  years.  It  usually  occurs  in  persons  of  inherited  sensitive 
nervous  organization.  The  disease  itself  may  be  inherited,  and  it  may 
be  present  in  several  members  of  a  family. 

A  practical  distinction  is  to  be  drawn  between  the  primary  or  essen- 
tial variety  of  exophthalmic  goitre  and  the  secondary  variety,  in  which 
similar  symptoms  may  occur  in  the  course  of  simple  goitre,  pregnancy, 
or  affections  of  the  nose.  Abortive  or  doubtful  forms  of  exophthalmic 
goitre,  '^fomiesfrvMes,^^  are  usually  regarded  as  representing  mild  varie- 
ties of  this  disease. 

Immediate  causes  in  pei*sons  predisposed  may  be  emotional  excite- 
ment, prolonged  mental  or  physical  strain,  or  severe  acute  disease. 

Morbid  Anatomy. — A  variety  of  anatomical  changes  have  been  found 
in  exophthalmic  goitre,  most  of  which  are  rather  a  result  than  a  cause  of 
the  disease.  Among  these  are  hypertrophy  and  dilatation  of  the  hearty 
inflammation  of  the  endocardium  and  pericardium,  and  degeneration  of 
the  myocardium.  Lesions  of  the  sympathetic  nervous  system,  as  hyper- 
trophy or  atrophy,  sclerosis,  and  pigmentation,  have  been  observed,  but 
are  not  essential.  The  alterations  present  in  the  thyroid  are  those  occur- 
ring in  simple  goitre,  vascular  dilatation  being  the  most  frequent 

The  conspicuous  nature  of  the  nervous  symptoms  has  led  numerous 
observers  to  regard  this  disease  as  a  nervous  affection,  localized  more  par- 
ticularly in  the  sympathetic  nervous  system,  either  at  its  origin  or  in  its 
course.  Although  local  lesions  are  sometimes  found,  they  are  neither 
constant  nor  chai'acteristic.  The  frequent  mental  and  motor  disturbances 
were  attributed  to  lesions  in  various  pails  of  the  brain.  If  none  were 
found,  disturbances  of  circulation  in  the  regions  concerned  were  assumed 
as  an  explanation.  At  the  present  time  the  theory  advanced  in  1891  by 
Mobius  prevails.  According  to  this,  the  resulting  disturbances  are  due  to 
a  toxsemia  dependent  upon  a  pathological  activity  of  the  thyroid  gland. 
This  view  is  based  upon  a  comparison  of  the  symptoms  of  exophthalmic 
goitre  and  those  of  myxoedema,  in  which  affection  there  is  atrophy  of  the 
thyroid  and  of  cachexia  stnimipriva  following  extirpation  of  the  thy- 
roid in  man  and  animals.  Certain  of  these  symptoms  are  antagonistic : 
e.g. J  in  exophthalmic  goitre  there  are  acceleration  of  the  pulse,  profuse 
X)erspiration,  and  increased  mental  excitability,  while  in  myxoedema  and 
cachexia  strumipriva  a  slow  pulse,  dry  skin,  and  sluggish  mind  occur. 
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Exophthalmic  goitre  and  niyxretleina  may  be  present  in  the  same  fiunily ; 
the  latter  may  follow  the  former,  or  the  two  nuiy  eonear  in  the  same  in- 
dividual. Goitiv  may  l)e  followed  in  the  course  of  years  by  symptoms  of 
exophthalmic  goitiv,  and  symptoms  of  exophthalmic  goitre  may  rapidly 
follow  extirpation  of  the  diseii.so<l  thyroid.  Th]^T«>id  extracts  in  myx- 
oedema  and  in  health  province  .some  of  the  symptoms  of  exophthalmic 
goitre,  <and  are  not  well  l)«>riie  in  f*(Ttain  cases  of  the  latter  disease. 
although  sometimes  the  goitiv  is  diminished  and  the  patient  is  im- 
proved. The  theory  that  di.sease  of  the  thyroid  caoses  exopbtbalmic 
goitre  is  further  favortnl  hy  the  relief  to  this  disease  which  sometimes 
follows  removal  of  the  thyi-oid. 

Symptoms. — The  .symptoms  of  exophtlialmic  goitre  are  usually  of 
slow  and  gradual  development,  but  they  may  suddenly  arise  and  rapidly 
progress.  They  are  gCMierally  ivgjirded  as  neuroses,— that  is.  as  func- 
tional disturbances. without  obvious  cause.  A  rapid  pulse  is  one  of  the 
most  constant  symptoms.  Tin*  avenige  l>eat  of  the  pulse  may  lie  upward 
of  a  hundred,  and  upon  exertion  or  excitement  its  frequency  may  be 
nesirly  doubled.  The  patient  complains  of  palpitation,  and  a  tumult- 
uous throbbing  of  the  heart,  carotids,  and  abdominal  aorta  is  visible. 
Murmurs  may  be  heard  over  the  heart  and  the  birge  arteries,  and  there 
is  accentuation  of  the  valvular  sounds. 

Protrusion  of  the  eyelmlls,  exophthalmos,  when  pivsent,  usually  fol- 
lows the  circulatoiy  disturliance.  It  is  apparently  due  to  the  pn*sence 
of  an  increiised  quantity  of  bl<X)d  or  lymph  in  the  orbit,  since  it  may 
take  place  suddenly,  may  vary  at  different  times  in  the  same  individual, 
and  disappears  after  death.  It  is  sometinitv  so  extreme  that  the  lids  can- 
not be  closed.  With  the  persistence  of  the  diseiise  increase  of  the  orbital 
fat-tissue  may  take  place,  causing  permanent  protrusion  of  the  eyel^sills. 
Graefe  discovered  that  in  certain  instances  the  u|)i>er  lid  remains  im- 
movable instead  of  following  the  eye  when  it  is  turned  downward,  and 
Stellwag  called  attention  to  an  incresise*!  separation  of  the  eyelids  due  to 
retraction  of  the  upper  lid  even  when  there  is  no  protrusion  of  the  eye- 
ball, while  MobiiLS  oliserveil  an  inability  of  the  eyes  to  convei'ge  upon  an 
object  in  the  immediate  vicinity.  The  pupil  is  usually  unaltered,  and 
vision  is  undisturbed.  Ulceration  and  opacity  of  the  cornea  sometimes 
take  place  from  the  unprotected  condition  of  the  eye  or  from  a  disturb- 
ance of  its  trophic  nerves. 

The  enlargement  of  the  thyroid  is  essentially  due  to  a  dilatation  of  its 
blood-vessels,  especially  the  arteries.  It  gradually  increases  in  size,  but 
may  undergo  sudden  and  nipid  changes  of  volume  when  the  patient  suf- 
fers from  attacks  of  palpitation.  Follicular  enlargement  nmy  also  take 
place,  and  colloid  degeneration  and  calcification  may  occur.  The  en- 
largement may  l>e  partial  or  total.  There  are  often  visible  pulsation,  a 
palpable  thrill,  and  a  systolic  murmur.  Guttmann  regards  the  pres- 
ence of  the  last  as  characteristic  of  Graves's  disease,  not  finding  it  in 
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simple  goitre.  The  experience  of  Dock  agrees  with  that  of  Guttmanii, 
although  Mannheim  states  that  it  was  absent  in  fourteen  out  of  thirty- 
seven  cases.  He  admits  the  x>ossibility  that  it  may  be  present  at  some 
time  in  every  case  of  exophthalmic  goitre. 

Persons  suffering  from  Graves's  disease  are  usually  neurasthenic  or 
easily  excited  or  depressed,  and  may  become  maniacal  or  melancholic. 
(General  muscular  tremors,  superficial,  oc<;urring  every  few  seconds,  are 
so  constant  as  always  to  be  sought  for.  Spasmodic  movements  of  the 
muscles  resembling  those  of  chorea  may  take  place,  or  epileptiform 
attacks  occur,  while  muscular  weakness,  both  general  and  local,  is  fre- 
quent, the  inspiratory  expansion  of  the  chest  even  being  diminished. 
Joffroy  observed  that  the  forehead  failed  to  contract  when  the  patient 
with  head  bent  forward  was  told  to  look  up  without  raising  the  head. 

The  respiratory  tract  may  be  affected,  as  shown  by  a  spasmodic  cough 
and  rapid  breathing.  The  voice  may  be  feeble.  Vomiting  and  diar- 
rhoea, frequent  micturition,  increased  quantity  of  urine,  albuminuria, 
and  glycosuria  may  be  present,  and  disturbances  of  menstruation  are 
frequent.  There  may  be  temjwrary  febrile  attacks.  The  skin  flushes 
readily,  and  taches  cirSbrcdes,  the  red  streaks  produced  by  drawing  the 
finger-nail  over  the  skin,  are  easily  induced.  Sweating  is  frequent,  and 
pigmentation,  scleroderma,  herpes,  urticaria,  and  circumscribed  or  gen- 
eral oedema  are  occasional  symptoms.  Charcot  has  observed  a  diminu- 
tion in  the  resistance  of  the  skin  to  the  galvanic  current.  There  may  be 
premature  loss  of  hair  and  teeth,  and  the  hair  may  early  turn  gray. 
Epistaxis,  haemoptysis,  and  gastro-intestinal  hemorrhages  may  occur. 
With  the  persistence  of  the  symptoms  the  patient  loses  flesh  and  strength 
and  becomes  pale. 

Diagnosis. — In  the  presence  of  the  three  characteristic  symptoms^ 
namely,  tachycardia,  goitre,  and  exophthalmos,  the  diagnosis  is  easy. 
The  goitre  may  be  small  or  absent,  and  exophthalmos  is  usually  of  lato 
development,  although  it  may  exist  for  years  before  the  other  symptoms 
arise.  Tachycardia  is  the  most  constant  symptom,  and  if  persistent  and 
accompanied  by  muscular  tremor  and  a  number  of  the  symptoms  above 
mentioned,  the  diagnosis  may  be  made  even  in  the  absence  of  goitre 
and  exophthalmos.  Time  may,  therefore,  be  essential  to  the  diagnosis, 
since  a  tachycardia  may  prove  to  be  an  early  symptom  of  exophthalmic 
goitre,  and  a  characteristic  grouping  of  the  symptoms  may  not  appear 
until  fifteen  years  after  palpitation  has  existed. 

Prognosis. — Complete  recovery  from  genuine  exophthalmic  goitre 
rarely  takes  place,  although  temporary  improvement  is  not  infrequent. 
The  disease  extends  over  a  period  of  years,  and  death  usually  is  due  to 
some  intercurrent  disease,  although  it  may  result  from  rapidly  developed 
acute  mania  or  progressive  emaciation  and  debility.  The  prognosis  is 
more  favorable  in  the  secondary  variety,  in  which  enldrgement  of  the 
thyroid  has  preceded  other  symptoms  by  a  period  of  years,  or  in  which 
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•fls^:>r  •f:^^.  f,*  'r.^  'i.-^-i.-*-  '.f^^ri  j»p«ir:*->>  a  ii«:»table  good  effect*  Pro- 
•*r.y*^:  .'^^f  .:.  '0^..  It.*?,  r.'.  t-i-^i^-*-.  .ir.-l  n  !t.«»re  or  l»«s  strietly  carried  out 
f*3»f  '"r;;*'  4r«r  f.-M^./i^r.r.;,  ^.f  >:;.;ii/rar]t  wrrvire.  and  should  from  time  to 
^.ft^  '^  T*^,^t^\  V,  ▼:.*-:.  rh*-  •ymp'^on^  ^-^vme  severe.  In  the  aente 
^5«v*  ^r^,.\*^  f*^*  ..'.  'j*^J  •;.'/Ti>l  V^  er.forcnL  The  application  of  Leiters 
fr,Y^^  ut  '»i  itf,  .*f  '/Ci^  ^'*-r  rh^  h*^rt  or  «»v»rr  the  thyn:»:d  gland  itself  for 
ifA.f  *f.  r.//-;:  v, ;»:.  ►y,-.-  ;«*  ;*  ^rrif-  -.riier:rii*:>  *lL>tinctly  qaitrts  the  heart* 8 
'^^\f,^..  V**  .*  .v,f  ;».x;»-.-  <-v*-:i  t^-riij^.ririiy  rrf^Lf-iirial.  The  cardiac  dmgs 
h^'.*'  '.*:,*>  .:*r>  ..'i?!  j#-r./'*-  '*v^t  Mie  mpi'lity  *ii  the  pulse.  In  robust  cases 
«r,?r.  «^.  ^^J^'.'/  ^^T^^-w*  '/f  ^a .-'!:/*'•  j^^fwer.  arn>u:te  may  be  i-arefolly  tried,  and 
'/^y'*>!y//*;»i:;o  ^n-^.w/]'  f-'.M.  \u  i'A\\\\i'z  h^rart  «li;^taiis  and  strophanthns  are 
»ttflifH*f-0l.  \f9iJ  ;»f<-  f Hr*-I V  t^t-i^wf- :  vmi^  aritborities  prefer strophanthns to 
'lr/,fH,»*..  f>i»;tilouriii.  ;r.*.*-fi  in  Af^-^'UfWu'^  «l«jses  until  it  produces  marked 
'Ifv/i*'^!*  of  th^'  //lotjth  '/r  «-;<rfj  .•Ii;rlir  ililatation  of  the  pupil  sometimes 
'/r/tif  rt'iit'f,  Kx*T'4/'f  of  t-r'^'ft  \u  lai^'*-  «Ur*e??  is  eouunended  by  some 
^TiU'fH,  .V^-.th^f  HT^utf  nor  i'^Jine  has  any  distinct  control  over  the 
'Ji«yrji>y.  Wh*'n  'AU^unh  ^-xM*.  a  non-ji.striu;rent  preparation  of  iron  should 
Im*  a/Jnfiniatt<rr«''l, 

V^-ry  ^T'^i^J  r'-^trjif*  af«r  aiI<-;(»^J  to  have  frec^uently  followed  the  use  of 
i'U'i'l hr'ii y  tu  Orav*-^,'^  di«M<i>M*.  Vi^^ouroux  ffSpecially  recommends  the 
fani/IU',  i'utrtrut  apjili^'^]  hy  nH-;in.->  of  a  l>road  anoile  to  the  back  of  the 
nt^'U  iiw\  anmalU'r  t-ntU'/tU-  jWa/'i«d  over  the  sympathetic  ganglia  in  the 
front  of  i\n'  tH'f'k  and  aft^rrwanln  shifteil  to  the  motor  points  of  various 
Uium-U'H  of  iUt*  facif  an'l  n^'^rk.  anH  Htill  hiter  replaced  by  a  large  cathode 
19Uu'4'a\  oytT  iUt;  hi-iiri  n-^ion  an'I  th#^  Kternum,  a  verj*  strong  current 
>H'lnK  ijwmI  fo  iUi»  Hyutimiln'l WH,  a  wiraker  one  to  the  heart  region.  Most 
anthoritii'H,  however,  f»ref<*r  the  galvanic  treatment,  the  iLsual  plan  being 
i4t  put  iUo  cathmle  juHf  iH'hind  IIm^  angle  of  the  jaw  with  the  anode  over 
I  lie  lM*jir1.  or  iipjH'r  Hterriiini.  It  im  probable  that  the  direction  of  the  cur- 
nnit  mak<*M  little  iJifTerence:  thtm,  Osier  directs  that  the  cathode  should 
\h'.  plfu^ed  at  the  iNK'k  of  the  neck  tuid  the  anode  over  the  heart,  whilst 
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Erb  states  that  the  anode  should  be  placed  upon  the  cervical  spine  and 
the  cathode  upon  the  peripheral  nerves.  If  direction  makes  any  differ- 
ence, it  is  probably  better  to  send  the  current  down  the  nerve.  The 
current  should  be  of  such  strength  as  to  produce  slight  pain.  There 
can  be  no  doubt  that  the  heart  is  often  immediately  slowed,  probably  by 
irritation  of  the  pneumogastric  nerve,  but  it  is  very  doubtful  whether 
the  electrical  treatment  of  Graves's  disease  is  ever  effective.  The  stances 
must  be  carried  over  months,  and  any  changes  which  occur  in  the  course 
of  the  disease  are  probably  due  to  psychical  impression,  or  to  other 
measures  instituted,  or  represent  the  apparently  spontaneous  remissions 
of  the  disease  which  occur  from  time  to  time. 

Graves's  disease  has  been  treated  surgically  by  electrolysis  with  as- 
serted advantage,  and  also  by  ligation  of  the  thyroid  arteries  and  by 
excision  of  the  thyroid  ghind,  which  must  be  partial,  otherwise  myx- 
oedema  will  result.  According  to  Osier,  '^out  of  sixty-eight  operations 
on  record,  eighteen  completely  recovered ;  in  twenty -six  there  was  more 
or  less  improvement ;  nine  showed  no  change ;  in  five  death  was  almost 
immediate,  and  in  four  death  occurred  within  twenty-four  hours.'' 

Under  the  name  of  exothyroipexia  Jaboulay  has  introduced  a  new 
operation :  an  incision  having  been  made  in  the  median  line,  the  gland 
separated  from  the  trachea  is  left  covered  simply  by  an  antiseptic  dress- 
ing. It  is  said  to  decrease  rapidly  in  size,  and  when  the  norm  has  been 
reached  the  wound  is  closed. 

MYXCEDEMA. 

Definition. — A  disease  especially  characterized  by  an  infiltration  of 
the  connective  tissue,  especially  beneath  the  skin,  with  a  gelatinous  sub- 
stance, by  mental  sluggishness,  and  by  atrophy  of  the  thyroid  gland. 

It  has  long  been  known  that  there  is  an  intimate  relation  between 
alterations  of  the  thyroid  gland  and  cretinism.  The  latter  affection 
occurs  in  regions  in  which  goitre  prevails,  and  if  the  children  of  families 
removing  into  such  regions  were  goitrous,  those  bom  after  such  removal 
became  cretins.  It  has,  therefore,  been  considered  probable  that  a  com- 
mon etiological  factor  exists  in  goitre  and  cretinism,  both  of  which  con- 
ditions may  be  combined.  Endemic  cretinism  results  in  a  stimting  of 
the  body  and  a  blunting  of  the  intellect,  each  varying  consideiably  in 
degree.  In  congenital  or  sporadic  cretinism  these  alterations  are  still 
more  conspicuous.  The  body  is  dwarfed.  The  subcutaneous  tissue  is 
exuberant,  and  many  of  the  mental  and  physical  characteristics  re- 
semble those  to  be  foimd  in  myxoedema.  The  thyroid  gland  is  atro- 
phied, or  absent  in  some  cases.  This  condition  is  now  generally  con- 
sidered as  a  congenital  variety  of  myxoedema. 

In  1873  Sir  William  Gull  reported  a  series  of  cases  of  myxoedema 
under  the  title  **On  a  Cretinoid  State  supervening  in  Adult  Life  in 
Women."     A  condition  was  described  with  resemblances  to  and  differ- 
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enoes  from  cretinism.  A  few  years  later  Ord  published  the  appearances 
found  after  death,  and  introduced  the  explanatory  term  myxcedema.  It 
soon  became  evident  that  atrophy  of  the  thyroid  gland  was  present,  and 
importance  was  attached  to  this  fact  It  was  then  found,  espei'ially  by 
Eocher  and  Beverdin,  that  total  extirpation  of  the  thyroid  gland  in  the 
treatment  of  goitre,  especially  in  young  i>er8ons,  resulted  in  the  prodnc- 
tion  of  mental  and  physical  debility,  progressive  auBemia,  and  swelling 
of  the  subcutaneous  tissue.  To  this  condition  the  term  cachexia  Arumi- 
priva  was  applied.  Horsley  obsen^ed  that  a  similar  condition  resulted 
from  the  removal  of  the  thyroid  in  the  lower  animals. 

Myxoedema  is  thus  to  be  distinguished  from  sporadic  cretinism  and 
cachexia  strumipriva  in  virtue  of  its  occurrence  independently  of  the 
above-mentioned  causes. 

Etiology. — This  affection  exists  much  more  often  in  women  than  in 
men,  rarely  in  children,  except  as  sporadic  cretinism.  It  may  occur  in 
several  members  of  a  family.  It  may  follow  or  concur  with  goitre,  and 
exophthalmic  goitre  and  myxoedema  may  be  present  in  members  of  the 
same  fatmily,  even  in  the  same  individual. 

Morbid  Anatomy. — The  subcutaneous  fat  is  diminished  or  increased, 
and  is  often  replaced  by  a  gelatinous  material  which  becomes  opaque  on 
the  addition  of  acetic  acid.  The  fat-tissue  elsewhere  in  the  body  may  be 
Increased.  The  thyroid  gland  is  atrophied  or  absent,  and  the  paren- 
chymatous portion  may  be  atrophied,  although  the  gland  is  enlarged. 
The  pituitary'  body  has  been  found  increased  in  size  in  a  number  of 
cases  of  myxoedema,  as  well  as  in  cretinism. 

Symptoms. — There  is  bloating  especially  of  the  face  and  neck,  i)er- 
haps  of  other  parts  of  the  body,  and  supraclavicular  swellings  are  fre- 
quent. The  skin  does  not  pit  on  pressure,  and  the  bloating  is  evidently 
due  to  an  increase  in  the  volume  and  density  of  the  subcutaneous  tissue, 
to  which  the  skin  is  not  intimately  adherent  as  in  scleroderma.  In  con- 
sequence of  this  condition  the  physiognomy  is  altered.  The  face  is 
broadened ;  the  lineaments  and  wrinkles  are  obliterated  ;  the  lips  are 
thickened  and  everted ;  the  tongue  may  become  enormously  enlarged, 
interfering  even  with  the  swallowing  of  saliva,  which  may  flow  from  the 
mouth,  and  tumors  may  form  beneiith  the  lower  jaw  from  infiltration  of 
the  submaxillary  glands.  The  face  presents  a  pale,  imisk-like  appear- 
ance suggesting  that  of  a  chalked  clown,  although  a  reddish  patch  may 
appear  on  the  cheeks.  The  skin,  especially  of  the  hands,  is  coarsely 
wrinkled,  dry,  rough,  and  scaly,  and  of  a  brownish  tint.  The  nails  are 
fi^uently  atrophied  and  brittle.  The  hair  becomes  coarse  and  dry,  and 
premature  loss  of  hair  and  teeth  often  occurs. 

Mental  symptoms  are  also  striking.  The  patient  becomes  phlegmatic, 
dull  or  stupid,  loses  interest  in  her  surroundings,  and  is  slow  of  speech. 
Memory  fails.  Hallucinations,  especially  of  sight,  are  frequent,  and  the 
tendency  is  towards  dementia.     Numbness  and  neuralgic  pains  are  often 
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early  symptoms,  and  mnscnlar  weakness  is  complained  of.  The  patellar 
reflex  may  be  diminished.  The  pnlse  is  slow,  the  temperature  is  sub- 
normal, and  the  hands  and  feet  are  cold.  Leukocytosis  has  been  found, 
and  hemorrhages  from  the  mucous  membranes  sometimes  take  place. 
Albuminuria  is  frequent,  and  casts  may  be  present.  Glycosuria  is  some- 
times observed,  and  in  a  case  recently  under  observation  we  found  an 
almost  pure  albumosuria,  the  precipitation  with  nitric  acid  resembling 
that  caused  by  one-half  per  cent,  of  serum  albumin.  The  disease  is 
usually  slowly  progressive,  extending  over  a  period  of  years,  but  Osier 
rei)orts  a  case  r^arded  as  myxoedema  in  which,  although  there  was 
enlargement  of  the  thyroid,  the  bloating  of  the  face  gradually  disap- 
peared after  persisting  three  or  four  months. 

Diagnosis. — The  appearance  of  the  patient  is  suggestive  of  a  dropsy, 
but  the  skin  does  not  pit  on  pressure.  The  expressionless  face,  the  pecu- 
liar hands,  and  the  mental  sluggishness  are  sufficiently  characteristic 
Albuminuria  and  easts  are  temporary,  and  therefore  do  not  indicate  a 
chronic  nephritis. 

Prognosis. — The  prognosis  is  favorable,  the  symptoms  rarely  disap- 
pearing spontaneously,  although  amenable  to  treatment.  In  advanced 
cases  death  usually  results  from  some  complicating  disease,  especially 
tuberculosis.  Starr  suggests  that  among  the  cases  in  insane  asylums 
regardeil  as  chronic  dementia  there  may  be  found  some  of  curable 
myxoedema. 

Treatment. — The  hygienic  treatment  of  myxoedema  consists  chiefly 
in  protecting  the  patient  from  cold.  The  drug  treatment  is  practically 
ineflective,  though  arsenic,  iron,  and  strychnine  have  been  largely  used* 
On  the  other  hand,  the  most  beneficial  results  follow  the  use  of  the 
thyroid  gland,  which  probably  acts  by  yielding  to  the  system  some 
principle  necessarj^  for  the  general  nutrition.  It  is  evident  that  the 
remedy  cannot  produce  a  permanent  cure :  hence  the  treatment  by  it 
is  naturally  divided  into  a  first  i>eriod,  in  which  the  gland  or  its  prepa- 
ration is  given  in  as  large  doses  as  can  be  borne  until  apparent  cure 
is  obtained,  and  a  second  x)eriod,  in  which  the  administration  of  small 
doses  is  continued  through  montlis  or  years  in  order  to  maintain  the 
normal  metabolism.  The  gland  was  formerly  used  finely  minced,  raw 
or  very  slightly  broiled, — from  a  quarter  to  half  of  a  gland  taken  from 
the  sheep  being  daily  administered.  Experience,  however,  has  shown 
that  a  glycerin  extract,  or  the  dried  and  powdered  gland  administered 
in  tablets  or  capsules,  is  thoroughly  efficient.  It  is  better  to  begin  with 
a  very  small  dose  (one  grain  of  the  dried  gland  three  times  a  day)  and 
steadily  increase  it  until  fifteen  to  twenty  grains  a  day  are  taken  or 
symptoms  of  the  so-called  thyroidism  are  produced :  these  are  nervous 
disturbance,  shortness  of  breath,  great  restlessness,  delirium,  rapid 
pulse,  and  excessive  irritation  of  the  skin.  The  evidences  of  ameliora- 
tion are  rapid  loss  of  weight  and  recovery  of  the  natural  perspiration, 
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increase  of  urine,  elevation  of  the  bodily  temi>eratiire  and  of  the  pulse- 
rate,  and  lessening  of  the  mental  torpor.  In  a  few  cases  symptoms  like 
those  of  Graves's  disease  have  followed  the  over-administration  of  the 
extract  The  symptoms  of  thyroidism  almost  invariably  sabside  with 
the  cessation  of  the  administration  of  the  gland. 

Sporadic  cretinism,  which  may  be  looked  ui>on  as  a  form  of  congenital 
myxcedema,  in  its  early  stages  is  also  amenable  to  the  thyroid  therapy. 

TUMORS   OF  THE  THYROID. 

Other  tumors  of  the  thyroid  than  those  occurring  as  goitre  are  rare, 
although  sarcoma  is  sometimes  to  be  found.  The  possibility  that  the 
adenoma  of  the  thyroid  is  sometimes  malignant,  essentially  a  cancer«  is 
suggested  by  the  occurrence  in  various  parts  of  the  body  of  tumors  with 
a  structure  resembling  that  of  the  th^'roid  gland.  Such  a  generalization 
may  be  regarded  as  an  exaggeration  of  what  is  more  frequently  obsei'ved, 
— namely,  misplaced  accessory  thyroids,  which  may  be  found  in  the  neck, 
in  the  anterior  mediastinum,  or  at  the  base  of  the  tongue,  as  reported  by 
J.  Collins  Warren.  Such  accessory  thyroids  may  form  tumors  of  con- 
siderable size  presenting  the  structural  and  degenerative  peculiarities  of 
goitre. 

The  thyroid,  whether  goitrous  or  not,  may  be  the  seat  of  an  abscess, 
and  may  contain  tubercles  or  gummata. 

DISEASES   OP   THE   THYMUS   GLAND. 

Considerable  pathological  importance  in  former  times  was  attached 
to  diseases  of  the  thymus  gland,  especially  in  infants,  in  whom  it  varies 
considerably  in  size  and  reaches  its  maximum  development  at  the  age  of 
two  years.  It  remains  relatively  unaltered  from  that  time  until  the  age 
of  puberty,  when  it  begins  to  shrink,  and  in  the  adult  traces  of  it  are 
found  with  difficulty.  Spasm  of  the  glottis  in  infants  has  been  supposed 
to  be  the  result  of  an  enlargement  of  the  thymus,  and  was  formerly 
regarded  as  a  thymic  asthma,  a  view  which  is  now  generally  rejected,  since 
this  symptom  is  usually  absent  when  the  thymus  is  enlarged.  Jacobi, 
however,  although  maintaining  that  most  cases  of  spasm  of  the  glottis 
are  due  to  central  nervous  changes,  feels  justified  in  assuming  that  &tal 
cases  of  laryngismus  stridulus  or  spasm  of  the  glottis  may  be  owing  to 
enlargement  of  the  thymus  gland. 

Minute  hemorrhages  are  not  infrequent  in  infants  dying  of  suffocative 
diseases  and  in  those  suffering  from  a  hemorrhagic  diathesis. 

Abscesses  are  rare,  if  the  cases  of  probable  softened  tubercles  and 
gummata  reported  as  abscesses  are  excluded. 

TUMORS  OP  THE  THYMUS  GLAND. 

Most  important  of  the  alterations  afifectiug  the  thymus  gland  are 
tumors,  which  form  the  large  m^'ority  of  tumors  of  the  anterior  medias- 
tinum.   To  such  tumors  the  term  sarcoma  or  lymphosarcoma  is  ofteu 
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applied,  although  the  term  to  be  preferred  is  lymphoma.  The  thymus 
alone  may  be  the  seat  of  the  lymphoma,  or  similar  tumors  may  be  found 
in  remote  parts  of  the  body  as  well  as  within  or  near  the  thymus  gland. 
In  such  eases  of  multiple  lymphomata  the  condition  is  one  of  leuksemia 
or  pseudo-leuksemia.,  the  thymus  being  affected  as  part  of  the  process. 
Lymphoma  of  the  thymus  in  contrast  to  lymphoma  of  the  mediastinal 
lymph-glands  forms  a  homogeneous  instead  of  a  conglomerate  tumor. 
The  symptoms  resulting  from  tumors  of  the  thymus  are  those  common  to 
other  mediastinal  tumors,  and  will  be  mentioned  in  the  section  on  Tumors 
of  the  Mediastinum. 

DISBASBS  OP  THE  ADRENAL  GLANDS. 
Although  anatomical  changes  in  the  adrenal  glands  are  not  infre-> 
quently  found  at  post-mortem  examinations,  they  are  usually  insufficient 
to  be  associated  with  any  characteristic  symptoms.  Amyloid  degenera- 
tion and  variations  in  the  quantity  of  fat  and  pigment  are  encountered. 
Extensive  hemorrhage  may  be  found  without  its  presence  being  sus- 
pected, and  bland  or  malignant  tumors  occur.  The  significance  of  the 
transplantation  of  accessory  adrenals  in  the  capsule  of  the  kidney  will 
be  mentioned  in  the  consideration  of  tumors  of  that  organ.  Of  greatest 
clinical  importance  are  the  cheesy  alterations  forming  the  most  frequent 
lesions  found  in  Addison's  disease. 

ADDISON'S  DISEASE.     SUPRARENAL  MELASMA. 

Deftnttion. — An  affection  characterized  by  disturbances  of  diges- 
tion, extreme  debility,  and  pigmentation  of  the  skin,  and  usually  asso- 
ciated with  chronic  tuberculosis  of  the  adrenal  glands. 

Etiology. — Males  are  three  times  as  often  affected  as  females.  The 
disease  generally  occurs  in  adult  life,  and  has  been  found  rarely  in  chil- 
dren. It  prevails  among  the  poorer  classes,  and  may  be  secondary  to 
tul^rculosis  elsewhere. 

Morbid  Anatomy. — Although  some  alteration  of  the  adrenal  glands 
is  usually  found,  they  may  be  free  from  any  appreciable  changes.  The 
changes  generally  observed  affect  each  gland,  and  consist  in  enlargement 
and  induration  due  to  a  fibrous  and  cheesy  transformation,  the  result  of 
tuberculosis.  The  centre  of  the  diseased  portion  consists  of  a  cheesy 
material,  either  dry  and  hard  or  moist  and  soft.,  perhaps  infiltrated  with 
lime  salts,  while  the  periphery  forms  a  fibrous  capsule  in  which  and  in 
the  vicinity  of  which  miliary  tubercles  may  be  seen.  Tubercle-bacilli 
have  repeatedly  been  found  in  the  diseased  capsule.  The  symptoms  of 
Addison's  disease  have  also  been  present  when  signs  of  tuberculosis  were 
absent.  In  such  cases  malignant  disease  or  hemorrhage,  amyloid  degen- 
eration, sclerosis,  or  gummata  of  the  suprarenal  cax)sules  have  existed. 
In  mre  instances  no  disease  of  the  adi*enal  gland  is  present. 

From  the  ft^uency  with  which  degenerative  and  inflammatory  changes 
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of  the  solar  plexus  have  been  associated  with  disease  of  the  capsules,  it  has 
been  thought  that  disease  of  the  sympathetic  nen'ous  system  is  the  cause 
of  the  symptoms  and  may  explain  the  occurrence  of  cases  in  which  the 
adrenal  glands  were  unaffected.  In  opposition  to  this  view,  however,  is 
the  fact  that  in  Addison's  disease  t)ie  adrenal  glands  are  more  often  dis- 
eased than  is  the  solar  plexus,  and  the  latter  structure  is  only  occasionally 
abnormal  in  Addison's  disease,  and  ma}'  show  alterations  like  those  which 
have  been  found  in  Addison's  disease  without  there  having  been  any 
symptoms  of  that  affection.  The  alterations  to  be  found  elsewhere,  with 
the  exception  of  pigmentation  of  the  skin,  are  largely  attributable  to  the 
anaemia  or  intestinal  disturbance  symptomatic  or  characteristic  of  the 
disease,  the  former  including  the  splenic  swelling  and  re<l  marrow,  the 
latter  the  hyperplastic  follicles  of  the  intestine  and  the  enlarged  mesen- 
teric glands.  Although  the  anatomical  api)earances  indicate  an  intimate 
relation  between  Addison's  disease  and  alterations  of  the  adrenals,  ex- 
perimental investigation  has  thrown  no  light  upon  this  view.  The  same 
obscurity  has  followed  experiments  upon  the  abdominal  sympathetic 
with  the  thought  of  determining  the  etiological  importance  of  lesions  of 
the  semilunar  plexus.  At  present  it  is  recognized  that  in  Addison's  dis- 
ease the  suprarenal  caiKSules  are  far  more  often  diseased  than  the  semi- 
lunar ganglion,  but  in  rare  cases  the  symptoms  of  this  disease  may  occur 
without  anatomical  changes  in  either  of  these  structures. 

Symptoms. — Although  pigmentation  of  the  skin  is  the  essential  symp- 
tom in  diagnosis,  its  presence  is  usually  preceded  by  gradually  increasing 
digestive  disturbances  and  debility.  The  former  are  characterized  by 
loss  of  appetite,  nausea,  vomiting,  a  sense  of  weight  in  the  epigastrium, 
and  frequent  and  obstinate  diarrhoea.  Paiu,  at  times  severe,  may  be 
complained  of,  and  is  usually  referred  either  to  the  epigastrium  or  to  the 
lumbar  r^on,  and  the  latter  may  lx»  sensitive  to  deep  palpation.  The 
debility  is  out  of  all  proi)ortion  to  the  digestive  disturbances.  The  patient 
may  be  unable  to  walk,  and  becomes  confined  to  the  bed.  Headache, 
vertigo,  and  attacks  of  fainting  may  occur,  while  still  later  convulsions, 
delirium,  and  coma  shortly  precede  death. 

The  pulse  is  quickened  and  feeble.  Eespiration  is  not  especially  af- 
fected, and  fever  is  absent  Examination  of  the  blood  has  shown  no  ma- 
terial changes  of  any  constancy.  The  urine  also  presents  no  characteristic 
changes,  although  indican  has  been  found  increased  in  a  certain  number 
of  cases,  and  albuminuria  may  be  present  towards  the  end  of  life. 

Pigmentation  of  the  skin  may  be  an  early  or  a  late  symptom,  although 
it  is  usually  the  first  to  call  attention  to  the  nature  of  the  disease.  The 
color  varies  between  a  pale  lemon-yellow  and  a  dark  brown  suggesting 
bronze.  It  is  most  abundant  in  those  parts  which  are  exposed  to  the 
light,  as  the  face  and  the  back  of  the  hands,  and  is  later  conspicuous 
in  the  axill»,  the  bend  of  the  elbow,  and  the  groins.  Circumscribed 
patches  of  pigment  of  various  size  may  also  be  found  both  in  the  skin 
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and  in  the  mucous  membrane  of  the  mouth,  especially  of  the  cheeks. 
The  conjunctivse  and  sclerotics  are  usually  free  from  pigmentation,  and 
are  hence  strongly  contrasted  with  the  pigmented  skin.  The  pigment  is 
deposited  in  the  deeper  layers  of  the  rete  Malpighii,  and  apparently 
represents  an  excess  of  that  normally  found  in  this  region. 

Dl^gnosis.— The  diagnosis  essentially  depends  upon  the  association 
of  pigmentation  of  the  skin  with  extreme  debility.  It  is  therefore  im- 
portant to  exclude  other  causes  of  pigmentation  of  the  skin,  as  jaun- 
dice, exposure  to  the  sun,  racial  characteristics,  and  cutaneous  disease. 
Especial  importance  in  differential  diagnosis  is  to  be  attached  to  the 
peculiar  distribution  of  the  pigment,  particularly  to  its  presence  in  the 
mucous  membrane  of  the  mouth.  It  is  difficult,  perhaps  impossible,  to 
diagnosticate  cases  of  suprarenal  disease  in  which  the  debility  is  present, 
but  the  discoloration  of  the  skin  is  either  slight  or  doubtful. 

Pkognosis. — Addison's  disease  usually  terminates  fatally  in  the  course 
of  two  years,  although  temporary  periods  of  improvement  maj'  occur. 
It  may  prove  fatal  in  the  course  of  a  few  weeks,  and,  more  rarely,  may 
persist  throughout  a  period  of  ten  years.  In  the  past  the  reported  cases 
of  recovery  have  been  so  exceptional  as  to  suggest  an  error  of  diagnosis  ; 
how  fiar  the  new  treatment  will  avail  the  future  will  show. 

Teeatment. — There  is  no  specific  drug  treatment  for  Addison's  dis- 
ease. Rest  in  bed,  iron,  strychnine,  and  various  tonics,  the  meeting  of 
symptoms  as  they  arise,  careful  feeding,  with  an  easily  digested  nutri- 
tious diet,  and  the  occasional  use  of  the  milk-cure,  constitute  the  ordi- 
nary means  for  protracting  a  hopeless  battle.  We  have  seen  in  ap- 
parently typical,  very  advanced  Addison's  disease  recovery  follow  the 
hjTKidermic  use  (ten  to  fifteen  minims  a  day)  of  the  glycerin  extract  of 
the  supnurenal  capsules  of  beef^  fifteen  minims  representing  ten  grains 
of  the  capsules. 

Other  cases  have  been  reported  of  similar  benefit  from  the  adminis- 
tration by  the  mouth  of  the  raw  or  dried  gland.  Failures  have  also  been 
recorded,  but  at  present  writing  the  evidence  is  sufficient  to  demand  thor- 
ough trial  of  the  method  in  every  case.  Failure  is  to  be  expected  in 
some  cases,  on  account  of  the  malignant  nature  of  the  local  disease ;  thus, 
adrenal  tuberculosis  might  become  the  starting-point  of  a  wider  infection. 
The  dose  and  the  best  method  of  exhibiting  are  not  yet  known ;  two 
uncooked  adrenals  of  the  sheep  may  be  eaten  in  a  day,  or  probably 
about  half  a  gland  from  a  steer,  or  five  grains  of  the  dried  gland  may 
be  administered  three  times  a  day  in  capsules.  In  any  case  the  amount 
taken  should  be  increased  until  a  marked  amelioration  is  obtained,  some 
disagreeable  symptoms  are  produced,  or  established  failure  has  been 
reached.  Tlie  glands  should  always  be  procured  by  a  veterinarian,  to 
prevent  mistake. 
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CHAPTER   IL 

LOCX)MOTOB  AND  CONSTITUTIONAL  DISEASES. 
MYOSITIS. 

Definition. — Inflammation  of  the  muscles. 

RheumwJtic  myositis  is  discussed  under  the  head  of  muscular  rheuma- 
tism (pa^  74). 

A  suppurative  myositis  is  not  rare  in  pysemia,  and  occasionally  follows 
influenza,  typhoid  fever,  and  other  infectious  diseases.  It  is  to  be 
treated  by  local  blood-letting,  continuous  application  of  cold,  and  other 
antiphlogistic  methods. 

Under  the  name  of  myositis  ossificans  progressiva  has  been  described  a 
rare  disease,  in  which  either  in  localized  spots  or  in  wide-spread  areas  the 
muscle-tissues  undergo  ossification.  This  disease,  which  occurs  chiefly 
in  men,  commences  with  swelling,  tenderness,  and  other  indications  of 
inflammation.  After  these  have  subsided  the  muscle  remains  hard  and 
resistant,  and  gradually  undergoes  conversion  into  a  bone-like  tissue. 
The  calcification  seems  to  be  especially  abundant  in  the  neighborhood  of 
the  attachment  of  the  muscles ;  but  the  whole  muscle  may  be  converted 
into  a  bony  plate.  The  heart  muscle  may  be  affected.  Concerning  the 
etiology  of  myositis  ossificans  we  have  no  knowledge ;  the  course  of  the 
disease  is  extremely  slow,  and  is  not  modified  by  treatment 

acute  polymyositis,   primary  myositis. 

Definition. — An  acute  inflammation  which  attacks  most  or  even  all 
of  the  muscles  of  the  body. 

Etiology. — ^The  cause  of  polymyositis  is  unknow^n  ;  it  may  be  some 
si)eeific  germ  or  poison. 

Morbid  Anatomy. — ^In  polymyositis  there  seems  to  be  a  true  inflam- 
mation of  the  muscles,  involving  both  the  muscular  fibres  and  the  inter- 
stitial connective  tissue,  with  congestion,  exudation  of  leukocytes  about 
the  vessels,  sofliening,  and  finally  destruction.  Hepp  reports  in  his  ease 
that  the  intramuscular  fibrous  tissue  was  scarcely  involved,  and  that  the 
muscle-fibres  were  in  a  condition  of  hyaline  degeneration.  The  periph- 
eral nerves  have  been  found  to  be  perfectly  normal.  All  the  voluntary 
muscles  of  the  body  are  attacked. 

Symptomatology. — ^Without  apparent  cause  the  subject  of  polymyo- 
sitis, who  is  usually  a  young  or  middle-aged  person,  begins  to  suffer  with 
pains  in  the  arms,  legs,  and  trunk,  associated  with  more  or  less  tender- 
ness on  pressure,  and  soon  followed  by  loss  of  motor  power.  Fever,  if  it 
come  not  on  at  once,  soon  appears,  and  a  marked  oedematous  swelling 
occurs,  beginning  in  the  extensor  side  of  the  extremities  and  spreading 
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until  it  involves  the  whole  body,  even  to  the  face.  The  oedematous  swell- 
ing may  be  very  great  and  the  parts  stiff.  Enlargement  of  the  spleen 
appears  to  be  a  universal  symptom.  In  many  cases  there  is  a  peculiar 
erythematous  rash  irregularly  scattered  over  the  trunk  and  extremities^ 
leaving  behind  it  distinct  pigmentation. 

As  the  disease  progresses,  the  muscles  of  deglutition  and  of  respiration 
become  affected,  producing  great  difficulty  in  swallowing  and  severe 
dyspnoea.  Bronchitis  and  lobular  pneumonia  are  soon  developed,  with 
a  peculiar  distressing  inability  to  expectorate.  In  the  recorded  cases 
death  has  usually  occurred  within  a  few  weeks,  from  paralysis  of  respira- 
tion. In  some  instances,  however,  life  has  been  prolonged  for  two  or 
more  years,  during  which  time  there  has  been  atrophy  of  some  of  the 
affected  muscles.  Whether  or  not  there  are  mild  cases  of  polymyositis 
ending  in  recovery  seems  at  present  somewhat  doubtful. 

Diagnosis. — Polymyositis  is  distinguished  from  multiple  neuritis  by 
the  pronounced  oedema.  It  may  be  indistinguishable  from  trichinosis 
save  by  an  examination  of  a  piece  of  the  affected  muscle  or  by  a  know- 
ledge of  the  etiology  of  the  disorder. 

Treatment.— Exi)erience  with  polymyositis  has  been  so  limited  that 
no  settled  opinion  can  be  arrived  at  concerning  the  best  method  of  treat- 
ment It  is  probable  that  the  direct  action  of  medication  will  be  found 
very  slight,  and  that  the  only  treatment  will  be  one  of  stimulation  and 
support,  such  as  is  adopted  in  cases  of  low  fevers. 

PRIMARY   MYOPATHY. 

Definition. — A  chronic  degenerative  disease  of  the  muscles  with 
atrophic  loss  of  fibre,  not  dex>endent  upon  any  affection  of  the  nervous 
system. 

Pseudo-muscular  hypertrophy  and  the  various  atrophic  muscular  dis- 
eases were  considered  as  representing  several  distinct  affections  until  the 
researches  of  Erb  showed  that  anatomically  as  well  as  clinically  the  gra- 
dations between  the  various  types  are  so  complete  that  these  should  be 
considered  as  one  disease.  It  is  hardly  necessary  here  to  describe  all 
the  varieties  of  the  disorder,  but  some  of  the  more  remarkable  and  con- 
sistent forms  will  be  separately  discussed  in  the  section  on  symptoma- 
tology under  the  grouping  of  the  pseudo-hypertrophic  form,  in  which 
enlargement  of  the  affected  muscles  predominates,  and  the  atrophic 
forms,  in  which  atrophy  is  more  apparent  than  is  enlargement. 

Etiology. — ^The  causes  of  primary  myopathy  are  unknown.  The 
disease  usually  begins  during  childhood,  but  may  come  on  in  early  youth, 
and  in  extremely  exceptional  cases  as  late  as  forty  years  of  age.  It  is 
probably  due  to  some  original  vice  of  constitution,  especially  as  it  is  not 
rarely  a  family  affection  recurring  through  several  generations. 

Morbid  Anatomy. — ^The  essential  lesions  are  exclusively  in  the  mus- 
cles.    They  consist  of  atrophy  and  hyi)ertrophy  of  the  primitive  muscle- 
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fibres,  increase  of  the  muscle-nuclei,  growth  of  the  sheaths  of  the  muscle- 
fibres  and  bundles  with  deposition  of  &t  in  them,  and  final  destruction 
of  the  muscle-fibres,  with  vacuolation  and  fatty  degeneration.  Erb  be- 
lieves that  the  primary  change  is  the  hypertrophy  of  the  fibre. 

Sacara-Tulbure  noted  in  one  case  enlargement  of  the  lymphatics,  with 
dilatation  of  the  lymphatic  vessels  and  sclerosis  of  the  arteries  all  over 
the  body,  and  a  peculiar  hyaline  degeneration  of  the  walls  in  many 
parts.  There  have  also  been  found  various  alterations  in  the  nerves  and 
nerve-centres ;  but  these  dififer  so  much  as  to  have  no  significance,  and 
have  been  altogether  wanting  in  various  cases.  If  there  were  any  doubt 
as  to  the  correctness  of  the  teaching  of  Charcot  that  the  disease  is  an 
essential  myopathy,  it  has  been  set  aside  by  Babinski  and  Onanofiff  who 
have  shown  that  the  disease  in  its  development  follows  the  embryological 
muscular  territories. 

PseudO' Hypertrophic  Myopathy, 

Symptomatology.  — The  onset  of  pseudo- hypertrophic  paralysis  may 
be  so  insidious  that  the  disease  may  have  existed  for  years  before  atten- 
tion is  called  to  the  disorders  of  position  and  gait.  In  the  fully-formed 
disease  these  are  characteristic.  In  standing  the  feet  are  wide  apart, 
whilst  the  belly  is  thrust  far  for\i^ard  and  the  shoulders  far  backward, 
producing  an  excessive  lordosis,  which  is  chiefly  due  to  the  weakness 
of  the  muscles  of  the  back,  and  persists  in  the  sitting  posture  unless  sup- 
port to  the  back  be  afforded.  In  walking  the  child  preserv'^es  its  bal- 
ance with  difficulty,  tripping  and  falling  over  the  slightest  obstacle ;  the 
gait  is  waddling,  the  pelvis  rising  and  falling  much  more  than  is  normal. 
Owing  to  the  weakness  of  the  muscles  of  the  back  and  of  those  going 
from  the  pelvis  to  the  thigh  and  from  the  thigh  to  the  lower  leg,  the  child 
in  rising  out  of  a  chair  helps  himself  with  the  hands  uj^on  the  thigh  or 
the  knee.  Getting  up  from  the  floor  is  a  laborious  task,  which  is  accom- 
plished by  first  rolling  over  on  the  fac«,  then  elevating  the  rump,  then 
getting  on  the  knees,  then  raising  the  knees  from  the  ground  with  the 
help  of  the  hands  and  feet,  then  placing  one  hand  upon  the  knee  com- 
mencing the  elevation  of  the  back,  and  then  using  both  hands  climbing 
up  the  legs,  so  to  speak.  (See  Fig.  1.)  In  bad  cases  it  may  be  impossi- 
ble for  the  subject  to  rise  from  the  horizontal  position  without  assistance 
from  some  external  support. 

Owing  to  the  weakness  of  the  shoulder  muscles,  the  shoulder-blades 
fiul  to  yield  a  fixed  support  to  the  arm  in  its  movements,  and  even  when 
quiet  have  their  inner  margins  thrown  out  in  projections  almost  like 
wings.  An  examination  of  the  stripped  child  will  show  in  most  cases 
great  enlargement  of  the  affected  muscles.  With  this  enlargement  there 
are  frequently  prominence  and  hardness,  but  the  muscles  lack  the  well- 
known  outlines  present  in  persons  with  highly  developed  normal  mus- 
cles, the  limbs  being  rounded  and  the  outlines  flowing  and  regular, 
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somewhat  as  is  seen  iu  stuffed  animals.     In  many  cases  muscular  atrophy 
and  hypertrophy  coexist.    The  affected  limbs  are  apt  to  be  very  cold. 

The  muscles  most  prone  to  suffer  are  the  cucuUaris,  the  greater  ser- 
ratos  anticns,  the  stemo-costal  portion  of  the  pectoralis  msyor,  the  latissi- 
mnsdorsi,  the  rhomboid,  infra-spinatus,  and  deltoid,  the  biceps,  brachialis 
intemus,  and  long  supinator,  the  erector  muscles  of  the  back,  the  glutsei, 
the  quadriceps  femoris,  the  adductors,  the  calf-muscles,  and  some  of  the 
peroneus  group. 

Fig.  1. 


DUgnm  flhowiDg  the  method  of  getting  op  off  the  floor  in  peendo-hypertrophic  paralysis,  beginning 

with  No.  1. 


Fibrillary  contractions  in  the  affected  muscles  may  be  pronounced, 
and  various  French  authors  state  that  there  is  a  period  of  excessive 
muscular  irritability.  Nevertheless,  as  the  cases  ordinarily  come  under 
observation,  the  patellar  and  other  reflexes  are  diminished  or  lost,  and 
the  mechanical  excitability  of  the  muscles  is  lowered.  The  electrical 
reaction  gradually  weakens  as  the  muscles  disappear  in  atrophy,  but 
never  undergo  qualitative  changes,  the  reaction  of  degeneration  never 
appearing.  According  to  Legi*os  and  Onimus,  a  pronounced  susceptibility 
to  loss  of  electrical  excitability  under  the  continuous  use  of  the  faradic 
current  is  characteristic  of  the  disease. 

Late  in  the  disease  contractures  appear  and  produce  various  deform- 
ities. Arthropathies  and  other  trophic  changes  have  been  noted  so  in- 
frequently that  they  must  be  looked  upon  as  accidents  and  not  as  features 
of  the  diseasa  Disturbances  of  sensibility  are  rarely  pronounced,  but 
more  or  less  complete  ansesthesias  of  sensibility  or  of  special  senses  may 
exist. 

The  thyroid  gland  is  often  abnormally  developed,  and  various  anoma- 
lies of  the  genital  organs  have  been  recorded.  Sacara-Tulbure  asserts 
that  the  skull  of  the  child  is  usually  peculiar,  and  that  the  teeth  are 
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nearly  always  striated,  deuticnlated  along  their  free  borders,  irregulaFf 
often  imbricated,  and  fre<iuently  excessive  in  number. 

Atrophic  Myopathy. 

From  time  to  time  thei'e  have  been  described  various  forms  of  pro- 
gressive muscular  atrophies,  all  of  which  essentially  belong  to  primary 
myopathies,  differing  from  the  pseudo-hyi)ertrophic  variety  only  in  the 
failure  to  deposit  inert  matter  in  the  muscle  whose  true  structure  is  under- 
going atrophy.  As  a  rule,  it  is  in  this  class  of  eases  that  the  evidences  of 
distinct  heredity  are  most  pronounced.  It  is  not  necessary  here  to  describe 
more  than  two  types  of  the  atrophic  forms  of  primary  myopathy,  although 
in  I'are  cases  the  localization  of  the  attack  varies  almost  indefinitely. 

Type  L — Scapulo-humeral ;  juvenile  form  of  Erb, — In  this  type  of  my- 
opathy the  affection  usuaJl}'  commences  at  about  the  twentieth  year,  and 
involves  the  muscles  of  the  upi)er  arm  and  shoulder  and  of  the  buttocks 
and  thighs.  The  deltoid  muscle  is  often  spared.  The  calf-muscles  are 
frequently  attacked,  but  undergo  pseudo-hypertrophy,  so  that  they  may  be 
firm  and  hard  whilst  all  the  other  muscles  are  wasted.  The  face-muscles 
are  not  affected. 

Type  2. — Facio-scaptUo-humeral  type  of  Landouzy  and  D^erifie  ;  the  in- 
fantile fonn  of  Duchenne. — This  affection  usually  commences  in  iniancy, 
but  may  be  delayed  until  puberty  ;  it  appears  first  in  the  face,  esx>ecially 
in  the  orbicular  muscle  of  the  mouth,  from  which  it  spreads  until  all  the 
muscles  of  the  face  are  s^^mmetrically  involved.  In  this  way  is  produced 
a  very  peculiar  physiognomy,  t^e  myopaihic  face.  In  repose  the  face  is 
serious,  immovable,  usually  with  a  somewhat  apathetic  expression  of 
chagrin.  The  lips  are  protuberant,  thick,  and  everted  ;  the  eyes  cannot 
be  closed,  and  in  some  cases  the  mouth  cannot  be  shut  Under  emo- 
tional excitement  the  face  is,  as  it  were,  in  a  mask  ;  movements  are  im- 
possible or  exceedingly  slow.  \\Tiistling  or  any  other  act  that  requires 
closing  of  the  lips  is  impossible.  After  a  time  the  muscles  of  the 
shoulder  and  upper  arm  are  invaded,  and  in  some  cases  the  muscles  of  the 
hands  finally  undergo  atrophy.  Indeed,  the  disease  may  affect  the  mus- 
cles of  the  lower  extremities  and  the  back ;  and  cases  have  been  reported 
in  which  the  diaphragm,  the  intercostal  muscles,  and  the  abdominal 
muscles  have  participated.  As  there  is  little  tendency  in  this  type  to 
enlargement  of  the  muscles,  the  case  may  finally  put  on  the  aspect  of  a 
wide-spread  progressive  muscular  atrophy. 

Diagnosis. — The  diagnosis  of  pseudo-muscular  hypertrophy  is  usu- 
ally very  easy.  In  certain  cases,  however,  of  the  atrophic  form  it  may  be 
difficult  to  distinguish  between  the  affection  and  progressive  muscular 
atrophy.  Typical  progressive  muscular  atrophy  comes  on  late  in  life, 
and  b^ns  in  the  muscles  of  the  hands,  whilst  primary  myopathy  de- 
velops early,  and  begins  in  the  muscles  of  the  fietce,  the  shoulder-girdle, 
the  calves,  or  the  thighs. 
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Treatment. — ^Tbere  is  no  known  treatment  that  has  any  effect  ui)on 
the  degeneration  of  the  muscles.  Gymnastic  training  and  all  forms  of 
muscular  exercise  do  harm  rather  than  good.  Massage  and  electricity 
have  no  distinct  effect  on  the  muscles. 

THOMSEN'S   DISEASE.    CONGENITAL  MYOTONIA. 

Definition. — An  hereditary  affection,  characterized  by  the  occur- 
rence of  tonic  cramx>s  in  the  muscles  on  the  attempted  performance  of 
voluntary  acts. 

Etiology. — Nothing  is  known  as  to  the  causes  of  this  affection,  ex- 
cept that  it  is  a  £ajnily  disease,  appearing  in  groups  of  cases  in  successive 
generations. 

Mo&BiD  Anatomy. — ^The  only  knowledge  that  we  have  as  to  the 
pathology  of  this  disease  has  been  obtained  by  examination  of  exsected 
pieces  of  muscle.  These  show  great  hypertrophy  of  the  primitive  bun- 
dles, with  an  incresise  of  the  nuclei  of  the  sarcolemma  of  the  interstitial 
tissue. 

Symptomatology. — ^This  disease  may  develop  in  early  childhood,  but 
more  frequently  comes  on  about  the  time  of  puberty.  The  muscles  are 
usually  over-developed  in  size,  but  with  less  than  the  normal  contractile 
power,  ofben  seemingly  stiff  and  awkward  in  movement.  The  charac- 
teristic symptom  of  the  disease  is  that  when  a  group  of  muscles  which 
have  been  long  quiet  are  brought  into  action  the  voluntary  movement 
is  arrested  by  a  tonic  muscular  contraction  which  lasts  from  five  to  thirty 
seconds  and  then  relaxing  permits  the  motion  until  the  spasm  recurs. 
When  the  voluntary  action  is  persisted  in,  the  tonic  contractions  be- 
come less  and  less,  and  soon  disappear,  so  that  the  subject  can  continue 
movements  unembarrassed.  The  tonic  contractions  are  especially  severe 
when  the  originating  voluntary  movement  is  sudden  and  energetic ;  they 
are  usually  immifested  in  nearly  all  the  muscles  of  the  body,  but  in  some 
cases  are  confined  to  certain  groups.  The  muscles  of  the  eye  and  of 
respiration  are  very  rarely  affected ;  the  tongue  is  often  implicated.  The 
contractions  are  increased  by  exposure  to  cold,  by  excitement,  and  by  the 
nervousness  caused  by  being  watched ;  they  are  diminished  by  warmth, 
by  mental  quiet,  and  by  free  alcoholic  potations. 

The  mechanical  excitability  of  the  muscles,  but  not  of  the  nerves,  is 
greatly  increased,  so  that  percussion  of  a  nerve  may  have  no  effect,  but 
percussion  of  a  muscle  will  produce  a  prolonged  contraction.  The  elec- 
trical excitability  of  the  nerves  is  altered.  Aexjording  to  the  researches 
of  Erb  and  Huet,  the  faradic  reaction  of  the  muscles  may  be  normal,  or 
there  may  simply  be  a  tendency  for  the  muscles  to  be  thrown  by  very 
slowly  interrupted  currents  into  myotonic  spasm  lasting  from  ten  to 
twenty  seconds ;  but  even  a  weak  faradic  current  applied  to  the  nerve 
will  produce  tonic  contractions,  lasting  for  a  long  time  after  the  with- 
drawal of  the  current.     On  the  other  hand,  the  galvanic  excitability  of 
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the  ner\'e  is  somewhat  lessened,  whilst  the  gah^nic  muscular  excitability 
is  increased.  There  is  often  also  a  qualitative  change  in  the  muscle^  the 
closure  and  opening  contractions  becoming  e<iual  or  even  inverted. 
When  a  strong  gsilvanic  current  is  passed  uninterruptedly  along  the 
mascles,  rhythmic  undulations  occur,  which  commence  near  the  i^athode 
and  pass  forward  towards  the  anode.  For  the  development  of  this  a 
strong  current  must  be  used,  one  electrode  being  placed  upon  the  back 
of  the  neck,  the  other  upon  the  arm  or  the  hand.  Epilepsy,  chorea, 
and  various  ner\'ous  symptoms  have  been  present  in  cases  of  Thomsen- s 
disease,  but  they  are  only  accidental  complications. 

DiAGNOBis. — ^The  symptoms  of  Thomsen' s  disease  may  be  so  latent  as 
to  api)ear  only  after  exposure  to  cold,  but  are  always  characteristic  when 
they  occur.  Eulenberg  has  described  under  the  name  of  paramyotonia 
congenita  a  case  in  which,  after  exposure  to  cold,  there  was  a  tonic  con- 
traction lasting  from  a  quarter  of  an  hour  to  several  hours  and  followed 
by  paralytic  weakness.  Mechanical  excitability  of  the  muscles  was  not 
increaseil,  and  the  eye-muscles  were  afTected. 

Prognosis  and  Treatment. — Complete  recovery  probably  never 
occurs.  Sometimes  there  are  remissions,  and  there  seems  to  be  no  ten- 
dency to  a  fatal  ending.     No  known  treatment  is  of  avail. 

RICKETS.     RACHITIS. 

Definition. — A  disease  of  eaa-ly  childhood,  characterized  by  abnor- 
malities in  the  growth  of  the  bones. 

Etiology. — A  distinction  is  to  be  drawn  between  true  rickets  and 
disturbances  in  the  growth  of  bone  which  have  been  regarded  as  varieties 
of  rickets.* 

.The  designation  late  or  tardy  rickets  is  applied  to  the  occurrence  of 
changes  resembling  those  in  rickets  in  childhood  or  in  adult  life.  Bickets 
is  found  with  equal  frequency  in  males  and  in  females,  the  manifestations 
beginning  during  the  first  two  years  of  life,  although  usually  not  earlier 
than  the  fourth  month.  It  is  doubtful  whether  rickets  is  inherited^ 
although  the  disease  may  exist  in  successive  generations  and  in  children 
of  the  same  family.  It  is  possible  that  a  congenital  predisposition  may 
exist  based  ui)on  debility  of  the  parents,  whether  from  disease,  as  tuber- 


*  Moflt  important  of  the  lattor  is  congenital  or  foetal  rickets.  In  this  affection,  ac- 
cording to  Kaufinann,  there  is  an  arrest  of  the  gn^^vth  of  the  epiphyseal  cartilage  and 
a  dojreneration  of  the  cells.  Thus  the  longitudinal  growth  of  the  l)one  is  checkcii, 
while  the  periosteal  growth  continues.  In  consequomv  of  the  8hort<»ning  of  the  base 
of  the  skull  the  root  of  tlie  nose  is  depressed  and  the  vault  of  the  cranium  height- 
ened. The  extremities  are  short  and  thick.  The  deformity  thus  resulting  resem- 
bles that  occurring  in  sporadic  cretinism  or  congenital  niyxoKiema.  Fcttal  rickets, 
however,  is  not  common  where  cretinism  prevails,  and  does  not  especially  occur  in 
goitrous  families.  There  is  no  enlargement  of  the  thyroid  as  in  cretins,  or  atrophy 
as  in  congenital  myxoedema.  Furthermore,  there  may  be  no  mental  disturbance  in 
foetal  ricketB. 
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colofiis  or  syphilis,  or  from  faulty  hygienic  surroundings.    The  view  ad- 
ranoed  by  Parrot,  that  rickets  is  a  manifestation  of  congenital  syphilis, 
is  not  generally  accepted,  since  this  disease  occurs  without  other  mani- 
festations of  syphilis,  and  the  changes  in  the  epiphyseal  cartilage  differ 
from  those  of  syphilis.    The  disease  prevails  in  the  larger  cities  of  Middle 
Europe.     According  to  Cohn,  upwards  of  sixty-five  per  cent,  of  the  cases 
appearing  at  the  Berlin  Polyclinic  show  manifestations  of  rickets.    It  is 
rarely  found  strongly  pronounced  in  the  native  white  American,  but  is 
frequent  among  negroes  living  in  cities.    Local  causes  are  of  the  utmost 
importance  in  the  production  of  rickets.    They  are  to  be  found  in  faulty 
food,  especially  in  artificial  feeding,  particularly  when  the  food  is  of 
excessive  quantity  or  unduly  farinaceous.     The  effects  of  improper  feed- 
ing are  exaggerated  by  poor  hygienic  surroundings,  as  cold,  dampness, 
and  absence  of  sunlight  and  fro^  air.    It  has  been  suggested  that  malaria 
may  be  of  importance  in  the  etiology  of  rickets. 

Morbid  Anatomy.— The  changes  in  the  growth  of  bone  character- 
istic of  rickets  proceed  from  the  epiphyseal  cartilage  and  the  i)eriosteum, 
and  are  regarded  by  Kassowitz  as  inflammatory.  They  consist  in  a  luxu- 
riant growth  of  the  epiphyseal  cartilage  and  an  excessive  elongation  in  it 
of  the  osteoid  trabecule,  with  the  formation  of  marrow-spaces  in  the  car- 
tilage unusually  remote  from  the  diaphysis.  The  ends  of  the  bone  become 
thickened,  and  long  after  calcification  has  taken  place  islets  of  cartilage 
may  remain  in  the  ends  of  the  long  bonea  The  periosteum  becomes 
thickened.  New-formed  blood-vessels  arise  in  its  deeper  layers,  and  the 
osteoid  trabecule  are  thin  and  elongated.  An  absorption  of  bone  also 
takes  place  from  the  marrow-spaces.  In  consequence  of  this  excessive 
growth  of  osteoid  tissue  without  simultaneous  calcification,  the  bones 
become  thick  and  soft,  are  easily  bent  and  broken,  the  fractures  being 
of  the  green-stick  character,  and  thus  various  deformities  arise.  When 
recovery  takes  place  the  bones  are  unusually  strong,  since  the  lime 
salts  are  deposited  in  those  which  are  abnormally  thickened,  and  the 
pre-existence  of  rickets  may  thus  be  apparent  even  in  old  age.  In  the 
cranium  the  alterations  may  take  place  in  the  occipital  and  parietal 
bones,  and  are  manifested  by  delayed  ossification  as  well  as  by  irr^u- 
larities  in  growth  into  the  sutures,  and  in  the  closure  of  the  fonta- 
nelles.  Deformities  of  the  spine,  of  the  thorax  and  pelvis,  and  of  the 
bones  of  the  extremities,  especially  of  the  lower,  take  place.  Enlarge- 
ment of  the  liver  and  spleen  is  frequent. 

The  fontanelles  are  large,  and  the  anterior  fontanelle  may  remain 
open  until  the  third  year  instead  of  being  practically  closed  early  in  the 
second  year.  Various  degrees  of  hydrocephalus  may  arise,  and  the  head 
may  become  squared  in  consequence  of  thickening  of  the  frontal  and 
parietal  bones.  As  a  result  of  the  alterations  of  the  intervertebral  carti- 
lages, curvatures  of  the  spine  occur.  The  sternum  protrudes  from  weak- 
ening of  the  costal  cartilages,  and  the  child  becomes  pigeon-breasted. 
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If  the  sacro-iliac  synchondroses  are  especially  diseased,  the  sacrum  and 
symphysis  arc*  approximated  and  the  lateral  diameter  of  the  pelvis  is 
widened.  If  the  pubic  cartilages  are  especially  diseased,  the  antero-pos- 
terior  diameter  may  be  elongated.  The  thickening  of  the  epiphyseal  ends 
of  the  bones  gives  rise  to  the  term  double-joint^  while  the  yielding  of  the 
weakened  bones  to  the  weight  of  the  bodj'^  is  manifested  by  the  deformi- 
ties known  as  bow-legs  and  knock-knee.  The  enlargements  of  the  epi- 
physeal ends  of  the  bones  of  the  arm  are  more  frequent  at  the  lower 
end  of  the  radius  and  ulna,  and  are  attributable  to  the  use  of  the  hands 
and  arms  in  crawling.  Such  deformities  may  prevail  in  the  cranium, 
thorax,  and  spine,  or  in  the  extremities,  or  all  these  r^ons  of  the  body 
may  become  affected. 

Symptoms. — The  symptoms  of  rickets  are  usually  of  gradual  develop- 
ment as  the  period  of  dentition  approaches,  and  are  often  attributable  to 
teething.  They  are  moi'e  likely  to  begin  in  the  winter  months.  The  in- 
fant becomes  fretful  and  I'estless,  and  i)ei-spires  readily,  especially  from  the 
head  and  neck.  The  stools  become  freijuent,  green,  and  slimy,  although 
the  appetite  remains  good.  The  infant  awakes  suddenly  from  a  sound 
sleep  with  loud  cries  as  if  terrified,  and  convulsions  and  tetany  and 
various  nervous  disturbiinces  may  occur.  (See  page  441.)  Spasm  of  the 
glottis,  bronchitis,  and  broncho-pneumonia  are  frequent,  and  irregular 
elevations  of  temperature  take  place.  The  abdomen  becomes  distended, 
although  emaciation  is  usucil,  and  the  patient  is  weak  and  pale.  The 
significance  of  these  general  symptoms  is  apparent  when  physical  exam- 
ination discloses  the  soft  spots  in  the  occiput  (craniotabes)  or  parietal 
bones,  or  the  beaded  condition  of  the  costal  cartilages,  the  last  form- 
ing the  rosary  of  rickets,  which  is  due  to  the  thickening  of  the  carti- 
laginous ends  of  the  ribs.  With  the  advance  of  the  disease  the  child 
objects  to  l)eing  handled,  through  fear  of  pain,  and  I'efuses  to  sit  up  or 
walk.  Dentition  is  delayed,  and  the  fontanelles  remain  open.  The  head 
becomes  large,  and  deformities  of  the  spine  and  extremities  arise.  Such 
deformities  may  be  greater  in  the  head,  thorax,  and  spine  or  extremities, 
or  all  these  regions  of  the  body  may  be  aflfected.  The  child  remains 
pale,  the  tissues  flabby,  and  the  intelligence  dull.  Intercurrent  inflam- 
matory affections,  especially  bronchitis,  broncho-pneumonia,  and  atelec- 
tasis, are  frequent,  particularly  when  the  thonix  is  affected.  The  course 
of  rickets  is  usually  slow,  but  rapid  cases  with  pronounced  fever  occur. 

The  duration  of  the  disease  varies,  and  in  accordance  with  the  age  at 
which  it  begins  and  the  time  it  continues  do  the  localization  and  extent 
of  the  deformities  vary.  Eickets  beginning  in  the  early  months  of  life 
and  continuing  for  months  or  years  results  in  deformities  of  the  head, 
trunk,  and  extremities.  Eickets  beginning  at  the  same  time  and  lasting 
but  a  few  weeks  may  produce  little  alteration  of  the  skeleton,  or  may 
cause  changes  localized  in  the  skull,  spine,  and  thorax  while  the  extremi- 
ties are  but  slightly  affected.    On  the  contrary,  rickets  coming  on  after 
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the  first  year  of  life  produces  deformities  of  the  extremities,  thorax,  and 
spine,  while  the  cranium  shows  but  little  change. 

Diagnosis. — It  is  a  matter  of  the  gravest  practical  importance  to 
recognize  the  first  beginnings  of  rickets.  When,  during  the  second  half- 
year  of  life,  there  are  obstinately  recurring  digestive  disturbances,  soft, 
white,  tender  flesh,  and  delayed,  irregular  dentition,  the  nature  of  the 
case  should  be  recognized  before  local  sweating  of  the  head,  the  pecu- 
liarities of  the  fontanelles,  and  bony  deformities  give  precision  to  the 
diagnosis. 

The  only  disease  which  can  produce  changes  in  the  bones  similar  to 
those  of  rickets  is  hereditary  syphilis.  This  disease  is  to  be  differen- 
tiated by  the  presence  of  other  syphilitic  changes.  Although  craniotabes 
is  one  of  the  early  manifestations  of  rickets,  it  may  occur  indei)endently 
of  this  affection.  More  characteristic  is  the  presence  of  the  rosary,  which 
Qsnally  appears  before  conspicuous  alterations  in  the  cartilaginous  ends 
of  the  long  bones.  It  is  to  be  remembered  that  one  or  several  of  the 
costal  cartilages  may  be  affected.  The  bruit  which  can  often  be  heard 
on  auscultation  over  the  anterior  fontanelle  is  not  diagnostic,  as  it  is 
liable  to  occur  in  chronic  hydrocephalus  or  whenever  from  any  cause 
closure  of  the  fontanelles  is  delayed ;  indeed,  it  is  sometimes  audible  in 
perfectly  healthy  children. 

Prognosis. — Rickets  is  a  disease  which  may  be  arrested  at  any 
stage  by  appropriate  treatment  The  prognosis  thus  is  favorable  as  to 
an  arrest  of  the  process,  although  the  existing  deformities  may  persist 
During  the  progress  of  rickets  death  is  frequent  from  the  complications 
in  which  the  respiratory  apparatus  is  involved :  hence  the  frequency 
of  death  in  rachitic  children  from  measles,  whooping-cough,  and  bron- 
chitis. The  permanent  alterations  occurring  in  protracted  rickets  are 
frequent  sources  of  the  permanent  stunting  of  the  growth  of  the  indi- 
vidual, shown  by  some  of  the  dwarfs  to  be  found  in  most  large  com- 
munities. In  the  female  the  rickety  deformity  of  the  i)elvi8  proves 
a  source  of  serious,  if  not  of  fetal,  interference  with  labor,  Csesarean 
section  often  being  necessary  in  the  effort  to  save  the  life  of  mother  and 
child. 

Treatment. — In  rickets  it  is  essential  that  the  child  be  put  under  the 
most  favorable  hygienic  surroundings  possible.  The  question  of  feeding 
is  one  of  the  greatest  importance.  Good  healthy  breast- milk  is  the  proper 
food  for  an  infant  under  one  year  of  age ;  but,  in  our  experience  among 
the  well-to-do,  bad  milk  njyou  the  part  of  the  mother  or  of  the  wet-nurse 
is  not  a  rare  cause  of  a  rachitic  condition.  It  is  essential  that  nurses  be 
healthy,  be  sufficiently  but  not  over-fed,  have  abundant  exercise,  and 
furnish  a  plentiful  supply  of  milk  with  the  proper  physical  characteristics. 
In  any  case  of  rickets  occurring  in  a  wet-nursed  child  the  question  of 
the  milk  used  should  be  most  carefully  investigated,  even  by  chemical 
examination.     Moreover,  the  amount  of  milk  should  be  sufficient.    Ac- 
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cording  to  the  researcheB  of  Lewis  Smith,  the  child  should  have  in  the 
first  year  of  infancy, — 

At  each  Feeding. 

First  week 1  ounce. 

Third  week 1}  ounces. 

Sixth  week 2 

Third  month •.  .  3 

Fourth  month 4 

Sixth  month 6 

Tenth  to  twelfth  month    ....  8 

Under  no  circumstances  should  a  pregnant  woman  be  allowed  to  suckle 
a  child,  as  either  the  offspring  or  the  mother  must  be  starved.  When 
breast-milk  cannot  be  procured,  the  best  results  are  probably  obtained  by 
a  very  careful  admixture  of  cow's  milk  and  Mellin's,  Nestl^'s,  or  other 
artificial  infants'  foods. 

In  older  children  the  diet  should  consist  of  an  abundance  of  milk, 
easily  digested  farinaceous  food  (not  oatmeal,  unless  the  child's  diges- 
tion is  extremely  good),  and  meat  once  or  twice  a  day.  Disturbances 
of  the  digestive  organs  should  be  cjirefully  treated  by  the  use  of  pepsin, 
sodium  phosphate,  bismuth,  or  other  remedies,  pro  re  nata. 

The  rachitic  child  should  always  l)e  warmly  clad  ;  should  be  kept  in 
the  sunshine  in  the  open  air  as  much  as  ijossible,  even  on  cold  daj-s, 
proper  protection  being  afforded  by  wraps  ;  should  be  bathed  dailj'.  and 
after  the  bath  should  be  freely  anointed  with  cotton-seed,  olive,  or  other 
bland  vegetable  oil,  or  preferably  with  cod-liver  oil,  which  should  be 
well  rubbed  in.  Great  care  should  be  taken  to  prevent  deformities  by 
keeping  the  child  off  its  feet,  or  in  extreme  cases  even  fj-om  sitting  up, 
and  by  the  use  of  splints  or  other  mechanical  contrivances.  In  older 
children  massage  may  be  useful  to  replace  natural  exercise. 

When  it  can  be  digested,  cod-liver  oil  is  a  most  important  remedy ; 
it  is  iLsually  best  given  in  the  form  of  the  emulsion  with  lactophosphate 
of  lime.  Iron  seems  to  be  demanded  by  the  existing  aniemia,  and,  unless 
it  disturbs  the  digestion,  is  generally  serviceable.  It  should,  however, 
be  given  in  small  doses,  and  its  effect  upon  the  alimentary  canal  most 
carefully  watched.  Phosphorus  is  a  verj^  valuable  remedy  in  rickets ; 
one  two-hundredth  of  a  grain  may  be  given  three  times  a  day  after  food, 
in  the  form  of  the  official  elixir,  of  which  one  teaspoonful  contains  one- 
sixty-fifth  of  a  grain  of  phosphorus,  or  dissolved  in  oil.  0^ving  to  the 
avidity  with  which  phosphorus  takes  oxygen,  such  minute  quantities  of 
it  frequently  suffer  destruction  :  hence  the  practitioner  should  always  see 
that  the  preparation  has  been  freshly  made  and  has  a  distinct  odor  and 
taste  of  the  drug.    The  dose  should  also  be  increased  as  borne. 

The  numerous  nervous,  pulmonic,  and  digestive  complications  of  the 
rachitic  state  should  be  carefully  treated  by  remedies  which  would  be 
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suitable  for  the  same  conditions  not  arising  in  the  general  rachitic  dis- 
turbance of  nutrition,  but  it  should  always  be  remembered  that  the  pul- 
monic, nervous,  or  other  accident  of  the  disease  is  best  cured  by  curing 
the  basal  disorder. 

HEMORRHAGIC   RICKETS.     INFANTILE   SCURVY.     BARLOW'S 

DISEASE. 

This  afifection,  although  classified  by  some  authorities  as  a  variety  of 
rickets,  and  by  others  as  a  variety  of  scurvy,  is  i)erhaps  rather  a  disease 
m  generis,  both  resembling  and  differing  from  scurvy  and  rickets.  The 
occurrence  of  its  symptoms  and  lesions  without  any  manifestations  of 
rickets  demands  its  considemtiou  independently  of  that  disease.  Its  fre- 
quent association  with  rickets,  and  its  occurrence  at  the  same  period  of 
life  and  in  connection  with  a  similar  diet,  suggest  an  intimacy  of  relation 
to  rickets.  It  resembles  scurvy  in  its  origin  from  too  exclusive  a  diet 
and  from  the  conspicuous  hemorrhagic  lesions.  It  differs  from  scui-vy 
in  being  found  in  r^ons  where  the  latter  disease  is  rare,  in  its  absence 
from  countries,  as  Bussia,  where  scurvy  prevails,  and  in  being  a  disease 
limited  to  infantile  life,  occurring  in  solitary  cases  and  not  as  an  epi- 
demic In  scurvy  hemorrhages  in  the  skin,  gums,  and  joints  are  the 
rale,  while  in  hemorrhagic  rickets  the  bleeding  is  largely  periosteal.  It 
is  generally  admitted  that  the  first  case  of  the  kind  was  published  by 
Moller  in  1857,  who  r^arded  it  as  an  instance  of  acute  rickets.  Cheadle 
in  1878  considered  the  affection  as  rickets  complicated  with  scurvy. 
Barlow  in  1883  published  his  important  paper  on  the  subject  which  has 
led  to  the  general  association  of  his  name  with  this  affection. 

Etiology. — Hemorrhagic  rickets,  like  rickets,  is  a  disease  of  infantile 
life,  and  is  due  to  improper  food.  Particularly  injurious  has  proved  the 
exclusive  use  of  condensed  milk,  or  of  various  prepared  infants'  foods, 
although  freshly  prepared  cow's  milk  and  even  breast-milk  have  given 
rise  to  the  disease.  Unlike  rickets,  it  prevails  among  children  of  the 
well-to-do  or  of  those  in  moderate  circumstances  with  good  hygienic  sur- 
roundings, and  is  frequently  seen  in  the  country.  Its  occurrence  in  con- 
genital syphilis  has  also  been  observed.  Furst  suggests  that  the  fiiulty 
diet  produces  a  cachexia,  either  rachitic  or  hemorrhagic  or  a  combination 
of  both,  according  as  there  is  a  lack  of  calcium  phosphate  or  of  potassium 
phosphate  or  of  both  salts. 

Morbid  Anatomy. — The  characteristic  changes  are  found  in  connec- 
tion with  the  bones,  especially  of  the  extremities,  the  femur  being  oftenest 
affected.  The  cranium  and  jaw  are  rarely  attacked.  The  periosteum  is 
thickened,  injected,  and  is  separated  from  the  shaft  of  the  bone  by  more 
or  less  extensive  hemorrhage.  When  rickets  is  associated  the  epiphyses 
are  swollen  and  may  be  separated.  Hemorrhages  and  oedema  may  occur 
in  the  intermuscular  tissue.  In  fatal  cases  cutaneous  hemorrhages  may 
be  founds 
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Symptoms. — ^Tlie  sj-inptoms  of  this  disease  are  of  most  frequent  occur- 
rence towards  the  end  of  the  first  year  of  life,  although  they  have  been 
observed  in  infants  of  six  months.  They  may  develop  suddenly  or  grailn- 
ally,  the  child  appearing  well  nourished  and  even  plump,  although  some- 
what pale.  The  patient  is  fretful,  cries  when  touched,  dreads  to  be 
moved,  and  becomes  extremely  weak  and  unable  to  sit  upright.  The  ex- 
tremities are  semiflexed,  and  fusiform  swelling,  especially  of  the  thighs, 
appears.  Similar  thickenings,  though  less  extreme,  may  occur  in  the 
upper  extremities  and  upon  the  scapulae.  The  enlargement  is  resistant, 
the  skin  tense.  Eventually  the  swelling  becomes  elastic,  perhaps  flattened. 
In  the  further  progress  of  the  disease  the  i>ale  skin  may  present  a  faint 
yellow  tint  If  rachitic  changes  are  ass<x?iated,  the  epiphyses,  esi)ecially 
of  the  femur  and  tibia,  when  sepanited  yield  to  the  touch.  Hemorrhages 
from  the  mouth  often  occur  at  dentition,  and  more  rarely  cutaneous  liemor- 
rhages  are  observed.  The  temperature  is  usually  slightly  elevated  while 
the  hemorrhage  is  taking  place,  and  there  is  then  considerable  perspiration. 

Diagnosis. — The  rapid  occurrence  of  pain  on  motion  of  the  lower 
extremities,  followed  by  swelling  in  the  vicinity  of  the  joints,  which  are 
themselves  not  affected,  in  infants  artificially  fed,  should  suggest  hemor- 
rhagic rickets.  The  local  symptoms  may  be  confounded  with  those  of 
articular  rheumatism,  Init  the  tenii)eniture  is  less  elevated,  sweating  is  less 
considerable,  and  the  apiH»tite  of  the  child  is  but  little  affected.  The 
rarity  of  acute  rheumatism  in  infancy  is  also  opposed  to  this  diagnosis. 

Prognosis. — The  prognosis  is  favorable,  although  fatal  cases  have 
occurred.  Of  one  hundred  and  sixty-six  cases  referred  to  by  Piirst, 
sixty-seven  per  cent,  recovered,  eighteen  per  cent,  died,  and  in  fifteen 
per  cent,  the  result  was  unknown.  Eecoverj'  is  usually  rapid  with  the 
early  recognition  of  the  disease  and  the  use  of  appropriate  diet. 

Treatment. — Antiscorbutic  treatment,  with  ca,reful  regulation  of  the 
diet  and  hygienic  management  of  the  child,  should  first  be  tried  :  if  this 
fail  the  treatment  should  be  that  of  rickets.  Barlow  recommends  locally 
the  use  of  wet  compresses  and  avoidance  of  movement  during  the  acute 
stage,  followed  after  a  time  by  careful  shampooing. 

OSTEOMALACIA. 

Definition. — A  chronic  disease  of  the  bones  of  the  adult,  resulting 
in  their  softening  and  characterized  by  a  transformation  of  bone-tissue 
into  marrow. 

Etiology. — Osteomalacia  is  a  rare  disease,  especially  prevalent  in 
certain  countries,  particularly  in  Germany,  Switzerland,  and  Italy,  and 
especially  in  certain  localities  such  as  the  borders  of  the  Bhine  and 
mountain  valleys ;  hence  it  has  been  regarded  as  endemic.  It  is  found 
nearly  ten  times  as  often  in  women  as  in  men,  and  usually  in  those 
from  twenty  to  thirty  years  of  age.  Faulty  hygienic  surroundings  are 
regarded  as  predisposing  causes,  but  pregnancy  is  generally  agreed  to  be 
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of  especial  importance.  The  disease  is  more  likely  to  occur  in  those  in 
whom  pregnancies  take  place  at  short  intervals,  and  twin  pr^nancies 
often  occur  in  women  with  osteomalacia.  Fehling  maintains  that  ovarian 
disease  is  a  cause  of  osteomalacia,  and  that  the  favorable  results  of  cas- 
tration demonstrate  the  truth  of  the  theory.  A  distinction  is  drawn 
between  puerperal  osteomalacia  and  senile  osteomalacia.  The  former 
rariety  includes  nearly  three-fourths  of  the  cases.  Senile  osteomalacia 
affects  rather  the  bones  of  the  thorax  and  pelvis,  while  in  puerperal 
osteomalacia  the  entire  skeleton  may  be  attacked.  The  term  infantile 
osteomalacia  has  been  applied  to  certain  cases  of  rickets. 

Morbid  Anatomy.— The  changes  resemble  those  found  in  rickets, 
but  are  not  present  in  the  vicinity  of  the  epiphyseal  cartilage.  The 
trabeculfle  of  the  bones  are  largely  composed  of  osteoid  tissue,  owing  per- 
haps to  decalcification,  perhaps  to  new  formation  of  osteoid  tissue.  The 
marrow  is  hyperplastic  and  excessively  vascular.  With  the  advance  of 
the  process  the  affected  bone  becomes  so  softened  that  it  may  be  cut,  and 
cavities  of  considerable  size  arise  within  the  shaft  by  a  cystoid  metamor- 
phosis,— ^their  walls  being  composed  of  a  thin  layer  of  osteoid  tissue  and 
periosteum,  while  the  contente  are  a  gelatinous,  transformed  marrow. 
The  weakened  bones  get  bent  and  broken,  and  Orth  pictures  the  healing 
of  such  fractures  with  osteoid  tissue  in  which  are  no  lime  salts.  The 
spine  becomes  curved,  the  ribs  flattened  and  depressed,  the  antero-poste- 
rior  diameter  of  the  pelvis  elongated,  the  transverse  diameter  shortened, 
while  the  bones  of  the  extremities,  especially  the  lower,  are  shortened, 
distorted,  and  brittle.  The  bones  of  the  cranium  and  face  are  usually 
unaffected.  Atrophy  and  cystic  degeneration  of  the  ovaries  have  fre- 
quently been  observed. 

Symptoms. — Pain  is  the  first  symptom  complained  of,  and  in  the 
osteomalacia  of  pregnancy  usually  makes  its  appearance  during  the  later 
months  of  gestation.  It  is  then  dull,  persistent,  increased  by  prolonged 
muscular  action,  and  is  referred  to  the  pelvis  and  sacrum.  In  the  non- 
puerperal cases  the  pain  is  referred  to  the  spine,  chest,  or  legs.  The  pain 
may  be  localized  in  certain  bones,  and  is  perhax>s  aggravated  on  pressure. 
In  puerperal  osteomalacia  relief  to  the  pain  usually  takes  place  between 
successive  childbirths,  and  aggravation  occurs  during  pregnancy,  some- 
times at  menstruation.  With  the  persistence  of  the  disease  the  -psdn 
eventually  disappears,  but  the  walk  of  the  patient  is  affected.  The 
gait  is  stiff,  somewhat  spastic,  and  the  patient  easily  gets  tired.  The 
stature  of  the  patient  becomes  lowered  from  cur\\ature  and  shortening 
of  the  spine.  The  functions  of  the  body  other  than  those  of  respiration 
and  parturition  are  but  little  affected.  Deformity  of  the  thorax  may 
cause  dyspnoea  and  palpitation,  while  deformity  of  the  pelvis  prevents 
the  passage  of  the  foetus.  Fibrillary  muscular  twitchings  occur.  The 
patients  lose  flesh.  The  skin  is  pale  and  the  haemoglobin  is  diminished. 
Various  examinattons  of  the  blood  have  been  made,  but  no  characteristic 
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appearances  have  been  found.  Albamose  has  freqaently  been  detected 
in  the  urine.  The  disease  is  ordinarily  of  long  duration,  exacerbations 
and  remissions  occurring,  and  pueri)eral  osteomakicia  often  ceases  at 
the  climacteric. 

Diagnosis.— In  the  early  stages  the  diagnosis  may  be  difficult,  since 
the  pain  in  the  back  or  pelvis  may  be  regarded  as  lumbago  or  neuralgia. 
The  suggestion  of  osteomalacia  as  a  cause  is  based  upon  the  association 
of  the  pain  with  pregnancy  and  upon  the  nationality  and  previous  sur- 
roundings of  the  patient.  In  the  later  stages  the  deformity  of  the  bones 
is  sufficiently  characteristic. 

Prognosis.— Until  rexiently  this  disease  was  regarded  as  almost  in- 
evitably fatal,  although  periods  of  temporary  improvement  might  occur 
and  the  patient  might  live  for  years.  It  is  now  recognized  that  under 
appropriate  treatment  a  cure  may  take  place,  provided  the  disease  is 
early  recognized.  In  crises  of  recovery  the  bones  may  become  abnormally 
dense  from  an  excessive  deposition  of  lime  salts. 

Treatment. — The  treatment  of  osteomalacia  consists  in  putting  the 
patient  under  the  best  i)ossible  hygienic  surroundings;  in  the  especial 
giving  of  foods,  such  as  whole  wheat  flour,  which  contain  the  natural 
phosphates  ;  and  in  the  administration  of  tonics,  of  iron  or  cod-liver  oil, 
of  the  calcium  phosphates,  and  of  phosphorus  itself.  Warm  baths  some- 
times afford  much  reliefl  Numerous  cases  of  arrest  and  cure  of  the  dis- 
ease have  followed  ovariotomy  and  Porro's  operation.  Married  women 
suffering  from  the  disease  should  always  be  warned  against  the  danger  of 
pregnancy. 

OBESITY. 

A  tendency  to  excessive  corpulence  occurs  in  certain  races  of  men,  as 
the  Jews,  and  is  also  a  characteristic  of  certain  families.  Probably  in 
the  mjyority  of  crises,  however,  it  is  due  to  one  or  more  of  three  causes : 
first,  over-eating ;  second,  under-exercising ;  third,  the  excessive  use  of 
alcohol.  In  judging  of  the  individual  c^ise  it  should  always  be  remem- 
bered not  only  that  corpulence  may  exist  without  being  excessive  and 
without  requiring  rigid  treatment,  but  that  what  is  excessive  in  one  indi- 
vidual may  not  be  so  in  another  ;  and  even  in  the  same  individual  the 
amount  of  allowable  corpulence  varies  at  different  ages.  In  the  young 
any  superfluity'  of  fat,  unless  in  a  person  of  pronouncedly  corpulent  in- 
heritance, is  usually  the  result  of  over-eating  and  physical  indolence  and 
must  be  looked  upon  as  pathological.  In  the  middle-aged  a  moderate 
amount  of  fat  is  physiological,  and  to  be  rather  encouraged  than  dis- 
couraged. Again,  women  normally  carry  more  adipose  tissue  than  do 
men.  Whenever  the  weight  becomes  so  burdensome  as  to  interfere  with 
walking,  or  to  cause  puffiness  or  shortneiss  of  breath  in  going  up-stairs 
or  ascending  heights,  treatment  should  be  instituted.  The  synii)toHis  of 
cardiac  disturbance  and  shortness  of  breath  due  simply  to  excessive  fat 
in  the  system  and  about  the  heart  may  be  so  severe  as  to  simulate  organic 
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diaease ;  and  there  can  be  little  doubt  that  in  many  of  these  cases  there 
is  an  actual  deposit  of  &t  between  the  muscular  fibres  in  the  heart- wall 
which  interferes  with  the  action  of  the  viscus. 

Excessive  corpulence  is  to  be  combated  by  exercise  and  r^ulation 
of  the  diet,  and  sometimes  by  medication.  In  the  use  of  exercise  it  is  es- 
sential to  remember  that  the  corpulent  person  is  usually  feeble  and  often 
has  a  softened  heart  and  arteries.  The  amount  of  exercise,  therefore,  must 
be  graded  to  the  individual,  whilst  the  form  of  it  is  almost  always  domi- 
nated by  surrounding  circumstances.  The  essentials  are,  first,  that  the 
exercise  should  involve  most  or  all  of  the  muscular  system ;  second,  that 
it  should  be  sufficiently  severe,  if  not  at  first,  as  soon  as  possible,  to  pro- 
duce free  x>erspiration ;  third,  that  it  should  never  be  enough  to  produce 
an  exhaustion  which  will  show  itself  in  sleeplessness  or  in  markedly  in- 
creased debility  the  day  following ;  fourth,  that  it  should  be  steadily  per- 
sisted in  day  after  day,  and  gradually  increased  as  fast  as  the  patient's 
strength  will  idlow.  In  all  severe  cases,  when  practicable,  the  exercise 
should  be  followed  by  a  bath,  a  thorough  rubbing  down,  and  rest  in  bed. 
Outdoor  exercise  is  preferable  to  in-door ;  exercise  that  gives  variety  and 
pleasure  to  the  patient  is  much  superior  to  exercise  which  is  irksome. 
A  careful,  cautious  trainer,  if  prevented  from  overdoing  by  rigid  medical 
supervision,  will  often  aid  greatly. 

In  r^ulating  the  diet  in  a  case  of  obesity  it  should  be  remembered 
that  the  fat  contained  in  the  food  may  be  directly  deposited  in  the  body, 
but  that  albuminoid  foods  in  their  decomposition  and  destruction  in  the 
body  certainly  yield  fat,  although  it  is  practically  demonstrated  that 
they  do  not  increase  corpulence  as  much  as  do  the  carbo-hj-drates.  It  is 
evident,  thei-efore,  that  those  systems  of  dieting  which  consist  simply  in 
the  withdrawal  of  fats  and  carbo-hydrates  and  their  substitution  by 
albuminous  nitrogenous  foods  are  not  completely  satisfactory,  and  that 
usually  it  is  essential  for  the  physician  to  regulate  the  quantity  as  well 
as  the  quality  of  the  food. 

The  severity  of  the  diet  should  depend  upon  the  severity  of  the 
condition  to  be  combated.  In  mild  corpulence  withdrawal  of  all  alcohol 
and  avoidance  of  excess  of  eating,  with  increased  exercise,  may  suffice. 

Bantingismj  or  the  method  of  treatment  of  corpulence  which  consists 
especially  in  putting  the  patient  upon  an  almost  entirely  meat  diet>,  as 
advocated  by  Harvey,  encounters  in  practice  several  difficulties.  There 
is  always  the  danger  of  an  excessive  strain  upon  the  kidneys  in  the  elim- 
ination of  nitrogenous  educts  through  an  over-abundant  supply  of  meat. 
This,  however,  is  usually  to  be  averted  by  rather  decreasing  the  hydro- 
carbons in  the  food  than  increasing  the  nitrogenous  elements.  The  physi- 
cian should  examine  the  urine  of  the  patient  once  ever^^  ten  days,  so  that 
the  diet  may  be  altered  if  albumin  be  found.  In  order  not  to  be  mis- 
led, the  practitioner  should  bear  in  mind  the  fact  that  violent  exercise 
may  of  itself  produce  albuminuria. 
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More  valid  objections  to  Bautingism  are  foand  in  the  chilliness,  the 
weakness,  and  the  ever-increasing  repugnance  to  meats  produced  by  a 
too  rigid  restriction  to  albuminous  foods.  Moreover,  in  some  cases  severe 
dyspeptic  and  especially  gouty  arthritic  symptoms  are  produced  by  a 
rigid  flesh  diet.  To  meet  these  objections  Professor  Ebstein  modified 
the  plan  of  Dr.  Harvey  by  adding  fatty  food,  and  allowed  the  following 
dietarj' : 

Breakfiist. — Tea  without  sugar  or  milk ;  one  and  a  half  ounces  of 
white  bread,  with  plenty  of  butter. 

Lunch. — Fatty  soup  made  from  a  marrow-bone  ;  four  to  seven  ounces 
of  flesh  containing  much  fat;  some  vegetables;  stewed  fruit  without 
sugar ;  two  or  three  glasses  of  wine.  Later  in  the  afternoon,  one  cup 
of  tea  without  milk  or  sugar. 

Evening. — One  cup  of  tea  without  milk  or  sugar;  one  ounce  each 
of  bread  and  butter ;  one  egg,  or  a  piece  of  fet  ham,  or  fat  roast  meat, 
or  cheese  ;  fresh  fruit.     No  alcohol. 

The  following  dietarj'^  is  a  modification  of  that  of  Harvey  which  we 
think  may  oixlinarily  be  followed  : 

Breakfast.— Grape-fruit  or  orange;  four  ounces  of  lean  meat  or  five 
ounces  of  fish ;  four  ounces  of  bresid  ;  tea  or  coffee. 

Lunch. — Two  ounces  of  leiin  meat,  oysters,  or  fish ;  three  ounces  of 
brown  bread  ;  raw  fruit  pro  re  naiaj  except  grapes  and  bananas. 

Dinner.— Half  a  pint  of  soup  ;  two  ounces  of  fish  ;  three  ounces  of 
lean  meat ;  two  ounc^^s  of  gluten  bread  ;  six  ounces  of  green  vegetables. 

In  some  cases  of  corpulence  it  is  not  necessary  to  enforce  the  diet  as 
strictly  as  that  given,  only  to  cut  off  potatoes  and  sugar  and  reduce  the 
amount  of  white  bread.  In  all  cases  the  weight  should  be  taken  from 
week  to  week,  and  care  be  exercised  that  the  loss  is  not  too  rapid. 
When  the  repugnance  for  meat  l>ecoines  pronounced  it  is  very  often  well 
to  intermit  the  rigidity  of  the  diet.  The  question  of  the  amount  of  water 
to  be  used  is  a  very  difficult  one  to  answer.  So  far  as  our  present  physi- 
ological knowledge  reaches,  there  appears  to  be  no  scientific  reason  for 
reducing  the  ingestion  of  liquid,  but  from  time  immemorial  trainers 
have  insisted  \\\^n  abstinence  from  drinking.  Thei*e  is  no  reason  why 
alcohol  should  be  allowed ;  but,  if  the  patient  insist  on  it  in  some  form^ 
thin  sour  wines  are  the  best. 

A  mistake  which  we  have  very  frequently  seen  made  is  the  over- 
doing of  the  thinning  process :  there  are  many  persons  who  are  not  in 
good  health  unless  they  carry  with  them  more  fat  than  is  needed  for 
cesthetic  purposes  or  than  would  seem  to  be  useful  for  comfortable  living. 

In  making  a  modified  diet  list  for  a  case  of  obesity,  lean  meat^  in- 
cluding game,  chicken,  fish,  lobsters,  and  oysters,  young  green  vege- 
tables, such  as  peas,  beans,  spinach,  cabbage,  cauliflower,  asparagus, 
salads,  celery,  and  tomatoes,  gluten  bread,  and  almonds,  may  be  fn^elj' 
allowed.    Articles  which  should  be  used  in  very  small  quantities  or  alto- 
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gether  forbidden  are  butter,  cream,  fats,  sauces,  tame  geese  and  ducks, 
eels,  salmon,  pastries  and  all  kinds  of  confectionery,  and  potatoes.  The 
foods  to  be  taken  in  small  quantities  are  bread,  buckwheat  cakes,  milk, 
and  eggs. 

It  is  doubtful  whether  any  known  drugs  have  the  power  of  reducing 
the  amount  of  fat  in  the  body,  except  by  purging,  interfering  with  di- 
gestion, or  producing  in  some  way  a  diseased  condition.  There  are, 
however,  many  corpulent  persons  who  are  habitually  anaemic.  Under 
8uch  circumstances  the  use  of  iron  in  moderate  quantities  may  be  of  ser- 
vice. Ajs  a  restricted  diet  has  a  great  tendency  to  produce  constipation, 
it  is  essential  that  laxatives  be  employed  when  needed.  In  (Germany  cer- 
tain springs,  especially  Marienbad  and  Carlsbad,  have  a  great  reputation 
in  the  treatment  of  obesity.  We  believe  that  the  results  obtained  are 
largely  due  to  the  diet  and  exercise  enforced,  but  it  is  probable  that  the 
free  purging  which  these  waters  produce  brings  about  a  normal  condition 
of  the  digestive  apparatus,  prevents  the  absorption  of  food  by  hurrying 
it  out  of  the  intestines,  and  probably  aids  in.  the  reduction  of  corpulence. 
It  is  also  possible  that  the  excess  of  alkali  may  aid  in  removing  the  &t 
The  spring  treatment  may  be  imitated  with  success  by  giving  a  mixture 
uf  salines  and  alkalies,  or  of  salines  with  iron  in  anaemic  subjects.  (See 
formulae  2  and  3.) 

Thyroid  extract  is  stated  to  have  done  good  in  certain  cases  of  ex- 
cessive obesit>' ;  and  when  the  fat-making  tendency  of  the  body  amounts 
to  a  disease,  so  that  the  condition  cannot  be  overcome  by  the  use  of  the 
normal  methods  of  restricting  fat-production  in  the  body,  the  extract 
should  be  tried  as  in  myxoedema.     (See  Myxoedema.) 

ACUTE  ARTICULAR  RHEUMATISM.  RHEUMATIC  POLYARTHRITIS. 

RHEUMATIC  FEVER. 

Definition. — An  acute  febrile  disease,  believed  by  many  authorities 
to  be  of  infectious  origin,  characterized  by  inflammation  of  various  joints 
in  succession,  profuse  sweating,  and  a  tendency  to  endocardial  inflam- 
mation. 

Etiology. — ^Acute  articular  rheumatism  is  a  disease  widely  distributed 
throughout  the  world,  especially  in  regions  where  there  is  considerable 
moisture.  It  occurs  most  frequently  in  the  colder  months,  least  often 
during  midsummer.  Both  sexes  are  alike  affected,  especially  during 
early  adult  life,  and  it  is  rare  in  infancy  and  old  age.  It  prevails  in  cer- 
tain families,  and  some  authorities  are  of  the  opinion  that  a  gouty  inheri- 
tance strongly  predisposes  the  young  to  attacks  of  acute  rheumatism, 
while  later  in  life  muscular  rheumatism,  and  still  later  unmistakable 
gout,  become  manifest.  According  to  others,  gout  and  acute  rheuma- 
tism rarely  occur  in  the  same  person,  and  members  of  gouty  families  are 
not  especially  prone  to  acute  rheumatism,  nor  are  families  showing  a 
stiong  hereditary  predisposition  to  rheumatism  particularly  liable  to  the 
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manifestations  of  goat.  The  endocarditis  of  rheamatic  fever  is  acute  and 
usually  associated  with  the  presence  of  bacteria,  while  that  of  gout  is 
chronic,  without  bacteria  and  with  degenerative  aortic  changes.  Bhen- 
niatic  fever  is  especial!}'  found  among  persons  whose  occupation  exposes 
them  to  sudden  and  extreme  changes  of  temperature,  when  profuse  per- 
spiration is  quickly  checked  by  cold  draughts  of  air.  Local  conditions 
are  important,  since  numerous  cases  occur  in  limited  localities,  and  Dal* 
ton  has  observed  an  appai*ent  etiological  importance  in  leaky  drains.  A 
certain  resemblance  of  the  symptoms  and  lesions  to  those  found  iu  gout 
has  suggested  that  obscure  modifications  in  the  metamorphosis  of  tissue 
may  result  in  a  toxsemia,  oftenest  attributed  to  an  excess  of  uric  or  of 
lactic  acid  in  the  fluids  of  the  body,  but  thus  far  no  such  excess  has  been 
found.  Eichardsou  affirms  that  he  has  produced  rheumatism  by  the 
administration  of  lactic  acid.  This  theor}'  and  his  observations  lack 
efficient  confirmation. 

The  theory  of  the  infectious  origin  of  rheumatism  is  the  most  x>opular 
at  the  present  time.  It  is  based  u(>on  the  resemblance  and  similarity  of 
distribution  of  many  of  the  lesions  to  those  found  in  septicemia  and 
pysemia,  the  frequency  of  relapses,  and  the  occasional  occurrence  of 
arthritis  in  such  infectious  diseases  as  sc4irlet  fever  and  dysentery ;  ad- 
ditional support  is  derived  from  the  occurrence  of  apparent  epidemics  at 
certain  seasons  in  limited  localities,  especially  in  households,  and  the 
discovery  of  bacteria  in  the  fiuids  from  the  joints  and  from  the  inflamed 
endocardium  and  pericardium.  Siihli  has  recently  found  throughout  the 
body  a  cx)ccus  morphologically  identical  with  the  staphylococcus  citreus^ 
and  Singer  finds  a  variety  of  bacteria  in  the  urine  from  cases  of  acute 
rheumatism. 

According  to  this  view,  the  joints,  like  the  spleen,  lymph-glands,  and 
bone-marrow,  represent  a  structure  especially  susceptible  to  the  action 
of  bacteria  or  their  toxins.  A  suppurative  inflammation  of  the  joints 
readily  occurs  in  pyiemia  and  pueri^eral  fever,  and  the  introduction  of 
pyogenic  cocci  into  an  injured  joint  is  followed  by  suppuration,  and 
in  the  inflamed  joints  in  gonorrhoea  pure  cultures  of  the  gonococcus 
have  been  found.  It  is  thus  plausible  that  a  rheumatic  arthritis  may 
represent  a  mild  variety  of  pytemia  or  septiciemia,  the  milder  character 
of  the  lesions  perhaps  resulting  from  the  action  of  an  enfeebled  bacterium 
or  attenuated  toxins.  The  observation  made  by  Siihli  suggests  that  the 
various  local  lesions  of  acute  rheumatism  may  result  from  a  multiple 
localization  of  bacteria,  Ko  specific  bacterium  has  been  found,  but  it  is 
possible  that  various  bacteria  may  be  concerned,  and  that  other  factors 
may  be  necessary. 

MoBBiD  Anatomy. — ^The  anatomiciil  changes  consist  essentially  in  a 
sero-fibrinous  infiammation  of  the  joint  and  the  neighboring  tissues. 
The  synovial  membrane  is  swollen,  injected,  hemorrhagic,  and  the  syno- 
vial fluid  is  increased  in  quantity,  opaque  yellow,  flocculent,  and  contains 
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red  and  white  blood-corposcles.  The  exudation  is  sometimes  sufficiently 
opaque  from  the  presence  of  leukocytes  to  be  regarded  as  purulent, 
although  true  pus  rarely  exists.  An  opaque-yellow  infiltration  of  the 
tissues  near  the  joint,  including  the  burs»,  tendon-sheaths,  and  connec- 
tive tissue,  is  frequent,  and  hemorrhage  may  occur.  Abscesses  in  these 
ti^ues  are  rare,  and  disease  of  the  bone  and  cartilage  is  infrequent,  if 
the  occasional  termination  in  chronic  articular  rheumatism  is  excluded. 

Sy^iptoms. — According  to  the  nature  and  severity  of  the  symptoms 
a  distinction  is  made  between  acute,  subacute,  and  chronic  articular 
rheumatism,  although  the  last,  in  most  cases  at  least,  is  probably  a  dif- 
ferent disease  in  etiology,  symptoms,  and  results,  and  will  therefore 
receive  index>endent  consideration.  Acute  articular  rheumatism  is  of 
rapid  onset,  sometimes  appearing  within  a  day  or  two  after  the  sudden 
exposure  of  a  heated  person  to  cold.  The  patient  complains  of  chilly 
sensations,  which  are  soon  followed  by  a  fever  with  morning  remissions 
and  evening  exacerbations,  the  extreme  elevation  rarely  being  above 
104^  F.  Tonsillitis  is  at  times  present,  and  may  precede  or  accompany 
the  arthritis.  The  joints  now  become  red,  swollen,  and  painful.  Sym- 
metrical joints  are  usually  affected,  and  recurrences  are  frequent.  At 
first  the  articulations  of  the  lower  extremities  are  usually  inflamed,  then 
those  of  the  upx)er,  more  rarely  the  hip,  jaw,  vertebrae,  and  pelvic  sym- 
physes. The  swelling  of  the  joint  is  largely  due  to  the  exudation  into 
the  synovial  cavity,  which  may  be  sufficient  to  cause  fluctuation,  but  it  is 
partly  dex)endent  upon  cedema  of  the  surrounding  tissues.  The  pain  is 
often  severe,  and  may  become  intense  on  motion  of  the  joint ;  it  is  usually 
worse  at  the  outset  of  the  inflammation  and  diminishes  as  the  exudation 
increases.  It  may  be  limited  to  the  joint  or  may  extend  along  the  course 
of  the  neighboring  tendons  or  nerves.  One  or  many  joints  may  be  in- 
flamed, the  inflammatory  process  tending  to  move  from  joint  to  joint 
without  following  any  definite  order,  diminishing  in  the  one  as  it  in- 
creases in  the  other.  In  the  milder  cases  the  affected  joint  is  fi'eed  from 
the  inflammatory  disturbances  in  the  course  of  a  few  days.  In  the  severer 
cases  the  arthritis  may  persist  for  several  days.  Profuse  sweating  accom- 
panies the  inflammation  of  the  joints,  increasing  as  new  joints  are  at- 
tacked, and  the  perspiration  has  a  sour  odor  and  an  acid  reaction,  but 
does  not  contain  lactic  acid.  Headache,  loss  of  appetite,  and  nausea 
accompany  the  fever.  The  pulse  is  quickened,  its  tension  diminished. 
The  respiration  is  somewhat  accelerated.  The  range  of  temperature  at 
first  shows  but  little  daily  vai'iation,  but  exacerbations  take  place  as  new 
joints  are  attacked,  and  remissions  of  temperature  occur  as  the  inflam- 
mation subsides.  A  continued  high  elevation  of  temperature  remains  for 
some  time  after  the  swelling  of  the  joints  subsides.  The  urine  is  scanty, 
high-colored,  its  specific  gravity  1025  to  1030,  and  there  are  abundant  uric 
acid  and  urates.  Uric  acid  may  be  absolutely  increased  or  diminished  ; 
urea  is  often  diminished.     A  trace  of  albumin  may  be  present.     As  the 
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fever  HiibHides,  the  urine  becomes  abundant  and  pale,  aud  pex)tone  is  said 
to  1x5  prewmt  as  the  inflammation  of  the  joints  lessens. 

AiiHtin  Flint  has  shown  that  the  duration  of  acute  articular  rheuma- 
tism may  l>e  but  little  affected  by  treatment  In  uncomplicated  cases  the 
disease  hists  from  one  to  six  weeks,  and  in  cases  of  moderate  severity  at 
lejist  four  w<M»ks  of  illness  jnay  Ik?  expected.  In  severe  cases,  esi)ecially 
thorns  in  which  compliciitions  exist,  despite  all  ti'eatment  a  period  of 
several  months  may  ehipse  before  the  patient  is  convalescent  The  term 
Btibanite  rheumatism  is  applied  to  cases  of  rheumatic  fever  of  a  mild  tyi)e. 
Few<»r  joints  are  affected,  pain,  redness,  and  swelling  are  less  extreme, 
the  temi)eratui*e  is  lower,  and  the  sweating  less,  but  the  course  is  often 
protract^Hl.  Complications  may  oceur,  and  it  is  to  be  remembered,  esyte- 
cially  in  the  febrile  rheumatism  of  children,  that  the  complicatious  may 
be  more  serious  than  the  arthritis,  although  the  range  of  temperature  may 
follow  a  subacute  coui-se. 

Among  the  most  freiiuent  and  important  of  the  complications  of  rheu- 
matic fever  is  endocarditis,  which  takes  place  in  nearly  one-fourth  of 
the  wises,  whether  mild  or  severe,  especiallj-  in  the  young.  In  a  certain 
numl)er  of  ciuses  pericarditis  is  present,  with  or  without  endocarditis,  and 
inflammation  of  the  myocardium  may  also  occur.  These  cardiac  compli- 
cations may  intervene  at  any  time  during  the  course  of  the  disease,  but 
aiv  moiv  likely  to  l>e  made  manifest  during  the  second  week.  Localization 
of  the  rheunmtic  inflammation  in  the  heart  may  be  indicated  by  i)ain, 
palpitation,  an  irregular  pulse,  rsipid  breathing,  a  sense  of  oppression 
referred  to  the  heart,  and  a  rise  of  the  temi)erature,  although  these  s>  mp- 
toms  are  no  necessjiry  evidence  of  affection  of  the  heart  The  presence 
of  a  p^^ric^iixlial  rub  or  an  endi>cardial  murmur  maj'  be  the  onl j*  symptom, 
and  time  is  often  necessary  to  determine  the  miture  of  the  murmur  in 
virtue  of  the  ivlative  fivipiency  of  hiemic  murmurs  in  acute  rheumatism. 
The  mitral  valve  is  oftenest  diseased,  either  alone  or  with  simultaneous 
affliction  of  the  aortic  valve.  Rheumatic  inflammation  limited  to  the 
latter  is  nin\  The  i>ericanlial  exudation  is  both  serous  and  fibrinous^ 
and  its  extent  is  to  be  determined  by  the  physiciil  examination  of  the 
hearts  (See  Pericanlitis,  Section  III.)  The  exnd;Uion  may  be  rapidly 
al>si>rlieil  or  may  1h>  so  exwssive  as  to  be  the  immediate  cause  of  death. 
IVlayiMl  alisorption  of  the  exudation  is  likely  to  result  in  permanent 
adhesions. 

Pleurisy,  mon^  ran^ly  pneumonia,  may  occur  during  the  progress  of 
acute  rheumatism.  The  former  ]>revails  on  the  left  side,  and  is  frequently 
associatiHl  with  iM^icanlitis.  It  is  prol>{ible  that  the  occurrence  of  pneu* 
monia  is  the  n^uh  of  an  inde]HMuleut  inftvtion.  The  occasional  occur- 
rence^ of  t4>nsillitis  at  the  outst^t  of  acute  articular  rheumatism  is  oon- 
sidereil  by  s<mie  as  e\idenct^  of  the  infivtious  origin  of  the  latter.  Iritie^ 
nephritis,  and  cx-stitis  an^  nin^  complications. 

OerebnU  complications  arc  sometimes  so  cooqpiaMnjMltflfcMite  to 
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the  term  cerebral  rhetimatisTiu  Eestlessness,  delirium,  convulsions,  and 
coma  may  rapidly  develop  with  subsidence  of  the  joint-inflammation, 
usually  during  the  second  week,  and  be  associated  with  hyperpyrexia 
and  rapid  pulse,  the  temperature  even  exceeding  110°  P.  The  hyper- 
pyrexia may  prove  the  cause  of  death  and  no  abnormal  appearances  be 
found  in  the  brain.  Various  mental  disturbances  may  occur  during  the 
course  of  rheumatic  fever,  in  mild  or  severe  cases,  at  the  outset  or  during 
convalescence.  The  patient  may  be  delirious,  even  maniacal,  with  sui- 
cidal intentions,  or  suffer  from  melancholia.  Hemiplegia  from  cerebral 
embolism  is  a  rare  complication.  Chorea,  especially  in  children,  some- 
times occurs  after  the  subsidence  of  the  acute  symptoms.  Attacks  of 
chorea  may  alternate  with  attacks  of  rheumatism,  and  many  cases  of 
chorea  occur  in  persons  who  have  suffered  ft*om  rheumatism.  A  rheu- 
matic neuritis  of  nerves  in  the  vicinity  of  the  inflamed  joint  may  develop, 
and  x>ain,  numbness,  or  prickling  follow.  The  muscular  atrophy  which 
sometimes  follows  a  rheumatic  inflammation  of  the  joint  is  occasionally 
attxibatable  to  the  associated  neuritis. 

A  variety  of  cutaneous  eruptions  may  arise.  Most  frequent  are 
sudamina  during  the  stage  of  excessive  sweating,  but  urticaria,  erythema, 
X)emphigus,  and  purpuric  spots  have  been  seen.  The  purpuric  spots  in 
rheumatic  fever  should  not  be  confounded  with  the  rheumatic  symp- 
toms in  purpura,  the  further  consideration  of  which  is  to  be  found  in 
the  article  on  Purpura.  That  the  disease  is  rather  rheumatic  than  pur- 
puric is  to  be  inferred  from  the  extent  and  severity  of  the  articular 
inflammation  and  the  relief  derived  from  antirheumatic  treatment.  At- 
tention has  been  called,  particularly  of  late  years  and  most  recently  by 
Putcher,  to  the  presence  of  subcutaneous  nodules,  first  especially  described 
by  Jaceoud  as  occurring  in  infants  and  young  children,  and  regarded  by 
some  as  pathognomonic  of  this  disease.  They  appear  during  the  progress, 
or  more  frequently  towards  the  end,  of  the  rheumatic  attack  as  sharply 
defined  nodules  of  the  size  of  peas.  They  are  few  or  many,  and  are 
situated  upon  the  tendons  and  ligaments,  especially  near  the  elbow  and 
knee,  and  upon  the  pericranium  and  periosteum.  They  may  rapidly 
develop,  disappearing  in  the  course  of  a  few  weeks,  or  remaining  for 
months.  They  are  to  be  found  in  mild  or  severe  cases,  and  may  appear 
in  the  absence  of  inflammatory  symptoms. 

Diagnosis. — ^Acutearticulai*  rheumatism  is  usually  readily  recognized 
from  the  grouping  of  the  symptoms.  Difficulty  is  sometimes  experienced, 
especially  among  children,  in  discriminating  between  acute  osteomyelitis 
and  acute  articular  rheumatism,  paiticularly  when  the  former  is  multiple 
or  in  the  vicinity  of  the  large  joints.  The  intensity  of  the  pain,  the 
extreme  sensitiveness  of  the  bone,  and  the  typhoidal  symptoms  are  of 
especial  importance  in  the  diagnosis  of  osteomyelitis.  Secondary  inflam- 
UrtifiTTiff  of  the  joints  occurring  in  the  various  infectious  diseases  are 
by  the  characteristic  symptoms  of  these  diseases.     In  gouty 
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arthritis  the  small  joints,  especially  the  great  toe  joint,  are  usually  af- 
fected ;  pain  and  reilness  are  more  considerable  ;  sweating  is  absent ;  the 
fever  is  slight. 

Prognosis. — Acute  articular  rheumatism  genendly  terminates  favor- 
ably, although  recurrences  even  after  the  lapse  of  yeare  are  frequent, 
and  chronic  articular  rheumatism  may  result.  Recurrent  attacks  of 
acute  rheumatism  may  be  as  sevei'e  as  the  original  attack.  The  mortality 
is  estimated  at  three  per  cent.,  the  fatal  cases  being  usually  due  to  the 
complications  enumerated. 

Treatment. — In  acute  rheumatism  the  patient  should  be  dressed  in 
a  flannel  night-dress  (which  should  be  so  made  that  it  can  be  frequently 
changed  without  exposure  to  the  patient),  and  should  sleep  between 
blankets  and  be  cai-efully  protectetl  from  di*auglits  of  air.  In  most  cases 
the  diet  should  be  at  first  restricted  to  milk,  or  to  barlej',  oatmeal,  or 
other  gruels,  the  food  being  given  in  moderate  quantities  at  short  in- 
tervals. If  milk  cannot  be  borne,  l)roths,  raw  eggs,  and  various  farina- 
ceoiLS  foods  may  be  substituted  or  given  in  connection  with  the  milk. 
Mellin's  or  other  similar  food  is  often  of  service.  As  the  disease  pro- 
gresses the  diet  must  be  made  more  sustaining ;  but,  unless  the  symptoms 
assume  an  adynamic  type,  highly  nitrogenous  food  should  be  avoided 
until  convalescence  is  assui'ed. 

The  affected  joints  may  be  wrapped  in  cotton,  or,  l)etter,  in  wool  bat- 
ting, and  should  be  kept  as  quiet  as  possible  by  means  of  sandbags  or 
closely  moulded  well- fitting  splints,  but  the  bandages  should  never  be 
tightly  drawn. 

Various  local  applications  to  the  joints  have  l>een  employed  by  prac- 
titioners for  the  relief  of  pain,  but  in  our  experience  they  hsive  rarely 
seemed  to  be  effective.  The  injection  of  from  ten  to  fifteen  minims  of  a 
one  per  cent,  solution  of  carbolic  acid  into  a  joint  from  one  to  three  times 
a  day  has  been  strongly  recommended  ;  we  have  had  no  experience  with 
it.  Simple  warm  water,  concentrated  solution  of  sodium  carbonate  (1 
to  10),  diluted  tincture  of  aconite,  laudanum,  sjiturated  solution  of  am- 
monium chloride,  Fuller's  lotion  (sodium  carbonate,  six  drachuLS ;  tine- 
tura  opii,  one  ounce;  glycerin,  two  ounces;  water,  nine  ounces),  are 
among  the  most  used  local  applications.  In  Germany  the  ice-bag  or 
compresses  of  cold  water  are  much  employed.  Blistei-s  applied  either 
above  or  below  the  joint  sometimes  allay  pain  and  seem  to  do  good ;  they 
are,  however,  especially  asefiU  in  the  advanced  stages  of  the  disease, 
when  the  inflammation  lingers  after  the  rheumatic  tendency  has  been 
largely  overcome.  Under  such  circumstances  their  repeated  application 
to  the  joint  itself  may  be  essential  to  a  favorable  result. 

There  are  two  more  or  less  specific  treatments  of  acute  rheumatism. 
The  older  of  these  is  the  treatment  by  alkaline  potassium  Siilts.  In 
carrying  out  the  alkaline  treatment,  one  ounce  of  the  potavssium  salt  dis- 
solved in  at  least  one  pint  of  water  is  to  be  given  during  the  twenty-four 
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hoars  in  divided  doses.  As  the  potassium  citrate  is  converted  in  the 
83rstem  into  potassium  carbonate,  and  as  dt  is  much  less  disagreeable  to 
the  palate  and  irritating  to  the  stomach  tliau  are  the  carbonates,  it 
should  alwaj'S  be  preferred.  Potassium  nitrate  is  very  irritant  and  very 
inefScient.  The  citrate  may  be  given  in  a  strong  lemonade,  the  lemon 
juice  concealing  its  taste  and  assisting  its  action ;  or,  more  agreeably, 
one  drachm  of  the  citrate  in  half  an  ounce  of  lemon  juice  may  be  put 
into  a  tumbler  for  each  dose,  and  diluted  at  the  time  of  taking  with  car- 
bonic acid  water  from  a  siphon.  It  is  usually  necessary  after  from  three 
to  seven  days  to  lessen  the  dose  of  the  potassium  salt,  on  account  of  its 
depressing  influence. 

The  salicylic  acid  treatment  is,  however,  much  more  effective  than 
the  alkaline  method.  The  acid  itself,  sodium  salicylate,  ammonium  sali- 
cylate, or  oil  of  wintergreen  may  be  employed.  The  acid  given  in  cap- 
sules is  the  least  disagreeable  of  the  preparations,  but  is  so  apt  to  irritate 
the  stomach  that  it  can  rarely  be  used  with  advantage.  Sodium  salicylate 
is  exceedingly  disagreeable,  and  is  more  depressing,  and  more  apt  to  nau- 
seate, than  is  ammonium  salicylate ;  the  latter  salt  is  therefore  the  prep- 
aration which  should  be  ordinarily  exhibited.  Oil  of  gaultheria  contains 
methyl  salicylate  in  such  proportion  that  one  hundred  and  sixty-nine 
parts  of  the  oil  represent  one  hundred  and  thirty-eight  parts  of  the  acid. 
It  affords  an  excellent  method  of  giving  the  salicylate,  but  has  seemed  to 
us  upon  the  whole  more  apt  to  disturb  the  stomach  than  the  ammonium 
salt,  whilst  its  decided  flavor  makes  it  agreeable  to  some  and  extremely 
disagreeable  to  other  patients.  In  some  cases  it  may  be  combined  with 
ammonium  salicylate,  but  in  the  majority  of  instances  the  best  results 
are  to  be  obtained  by  giving  the  latter  salt  alone,  in  milk  or  in  carbonic 
acid  water.  Twenty  grains  may  be  administered  from  three  to  six  times  a 
day.  Decided  cinchonism  should  be  produced,  but  its  appearance  should 
be  followed  by  the  reduction  of  the  dose.  Delirium  and  a  peculiar  dis- 
turbance of  the  respiratory  function,  in  which  the  movements  become 
very  rapid  and  deep,  are  spoken  of  as  sometimes  caused  by  the  acid,  but 
we  have  never  seen  them. 

Miirked  alleviation  of  the  symptoms  usually  follows  salicylic  acid  tin- 
nitus, but  return  of  the  symptoms,  or,  in  other  words,  distinct  relapses, 
are  very  common.  Various  opinions  are  held  by  authorities  in  regard 
to  the  power  of  small  doses  of  salicylic  acid  in  preventing  these  relapses ; 
our  own  opinion  is  that  it  is  better  not  to  continue  the  drug  in  small 
doses,  but  after  a  decided  result  has  been  obtained  to  put  the  patient 
upon  alkalies,  giving  overwhelming  doses  of  the  salicylates  whenever 
symptoms  of  relapse  occur.  We  have  seen  apparently  excellent  results 
from  the  continuous  local  application  of  the  salicylates,  especially  of  oil 
of  gaultheria,  to  the  inflamed  joints.  It  is  probable  that  under  these 
circumstances  sufficient  absorption  takes  place  to  specifically  affect  the 
part^     Salol,  which  has  been  commended,  must,  in  order  to  be  effective, 
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be  broken  up  by  the  intestinal  alkaline  juices,  and  is  therefore  uncertain 
in  its  action.  ^lureover,  it  contaiiLS  al>out  thirty-six  per  cent,  of  carbolic 
acid,  80  that  if  enough  is  given  to  produce  a  full  salicylic  influence  there 
is  danger  of  carbolic  acid  poisoning.  It  is  therefore  unfit  for  use  in  acute 
rheumatism.  Salicin  is  a  very  fei^ble  preparation,  prolxiblj'  dependent 
for  any  influence  upon  its  conversion  into  salicylic  acid  in  the  sjrstem, 
and  is  evidently  to  be  condemned. 

Antipyrin  (ten  grains)  and  autifebrin  (five  grains),  two  or  three  times 
a  day,  are  alleged  by  various  pnu'titioners  to  have  a  si)ecific  influence  like 
that  of  salicylic  acid,  and  probably  whatever  power  they  may  have  is 
shareti  by  phenacetin.  These  drugs  are,  however,  much  less  efficacious 
than  the  salicylate,  and  are  certainly  fully  as  depressing.  In  obstinate 
cases,  however,  they  may  be  tried. 

Potassium  iodide  is  sometimes  used,  but  has  seemed  to  us  of  very 
little  value.  Colchicum  has  been  effective  only  when  given  in  such  large 
doses  as  to  produce  purgation.  Quinine  has  no  specific  action,  but  is 
often  of  service  when  free  sweating  and  evidences  of  weakness  are  mani- 
fested in  persons  who  have  been  reduced  by  alkaline  or  salicylate  treat- 
ment-. 

Violent  cerebral  symptoms  are  said  sometimes  to  be  present  in  rheu- 
matism without  high  temperature,  as  the  I'esult  of  brain  congestion.  In 
all  cases  which  we  have  seen,  however,  the  nervous  symptoms  have 
depended  solely  upon  the  high  bodily  temperature,  and  have  subsided  at 
once  upon  the  immersion  of  the  patient  in  a  cold  bath  and  the  subse- 
quent reduction  of  temperature.  Whenever  the  temperature  is  108**  P. 
or  above  there  should  not  be  the  slightest  fear  in  the  use  of  the  cold  bath. 
The  subsidence  of  the  nervous  symptoms  under  the  use  of  external  cold 
has  been  in  our  experience  followed  by  the  immediate  return  of  the  joint- 
inflammations,  which  had  previously  disappeared. 

GONORRHCEAL  RHEUMATISM. 

A  title  applied  to  the  occurrence  of  symi)toms  and  lesions  resembling 
those  occurring  in  acute  articular  rheumatism,  but  due  to  gonorrho&al 
infection.  The  probability  of  various  bacteria  being  concerned  in  the 
etiology  of  many  cases  of  acute  articular  rheumatism  has  ali^eady  been 
mentioned,  and  the  frequency  of  the  oceurrence  of  rheumatoid  sj-mptoms 
in  various  infectious  diseases  has  been  stated.  Especial  importance  is  to 
be  attached  to  the  occurrence  of  such  symptoms  from  infection  by  gono- 
cocci,  from  the  close  resemblance  which  they  bear  to  the  symptoms 
occurring  in  rheumatic  fever. 

Etiology. — That  gonococci  are  the  cause  of  the  rheumatoid  lesions 
is  suggested  by  the  repeated  recognition  of  their  presence  in  the  fluid 
from  inflamed  joints,  as  shown  by  Petrone  and  Kammerer,  and  in  the 
pus  from  tendon-sheaths,  and  by  their  presence  in  the  diseased  valves  in 
acute  ulcerative  endocarditis  (Leyden),  and  their  discovery  by  Council- 
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man  in  myocardial  abscesses.  Osier  records  that  gonococci  were  cnlti- 
vated  from  the  blood  of  a  patient  with  malignant  endocarditis,  and  others 
have  reported  the  presence  of  gonococci  in  the  blood.  Although  the 
gouococcns  alone  may  produce  the  lesions  found  in  certain  cases,  other 
bacteria  may  also  be  concerned,  and  it  is  maintained  by  some  that  gonor- 
rhoDal  rheumatism  represents  the  accidental  concurrence  of  acute  articular 
rheumatism  and  gonorrhcBa.  Men  are  ofteuer  affected  than  women,  and 
urethral  or  vaginal  gonorrhoea  is  the  usual  means  of  infection.  Gonor- 
rhoeal  ophthalmia  and  vulvo- vaginal  catarrh  in  infants  and  children  may 
also  be  followed  by  gonorrhceal  rheumatism.  It  is  stated  to  occur  in  two 
per  cent,  of  the  cases  of  gonorrhoea  in  adults,  and  may  arise  during  the 
acute  stage  of  the  disease,  although  more  frequently  some  weeks  after  the 
infection,  and  it  may  appear  in  gleet. 

MoBBiD  Anatomy. — The  lesions  closely  resemble  those  found  in 
rheumatic  polyarthritis.  The  fluid,  although  thin,  contains  more  piis- 
corpuscles,  and  the  adjoining  burs®  and  tendon-sheaths  may  become 
inflamed.  The  large  joints  are  especially  liable  to  be  affected,  the 
knee-joint  being  diseased  in  nearly  three-fourths  of  the  cases.  One 
or  many  joints  may  be  inflamed. 

Endocarditis  sometimes  results,  and  may  present  the  characteristics 
of  a  malignant  endocarditis.  Gonococci  alone  are  to  be  found  in  the 
diseased  valves,  or  other  bacteria  may  be  present.  The  aortic  valves  are 
said  to  be  more  often  diseased  than  the  mitral. 

Symptoms. — ^There  is  no  essential  difference  between  the  symptoms 
of  acute  articular  rheumatism  and  those  of  gonorrhoea!  rheumatism,  with 
the  exception  that  in  the  latter  they  are  less  severe  and  more  obstinate. 
This  relation  may  in  part  be  due  to  the  fact  that  fewer  joints  are  usually 
simultaneously  affected.  The  disease  may  be  indicated  by  fleeting  pains 
in  the  vicinity  of  the  joints  without  fever,  or  by  moderate  redness,  swell- 
ing, and  pain  of  one  or  more  joints,  with  slight  elevation  of  temperature. 
In  other  cases  sudden  inflammation  of  the  joint  occurs  with  severe  pain 
and  marked  swelling,  especially  in  the  knee-joint,  but  with  moderate 
fever.  The  symptoms  usually  extend  over  a  period  of  weeks  or  months, 
with  exacerbations  and  remissions  and  possible  complications,  as  endo- 
carditis,  pericarditis,  pleurisy,  or  enteritis.  The  local  inflammations 
ordinarily  terminate  in  resolution,  but  when  suppuration  takes  place 
adhesions  may  occur,  with  permanent  deformity.  The  prognosis  is  gen- 
erally favorable,  even  when  endocarditis  is  associated.  If  the  pyaemic 
s^nnptoms  of  ulcerative  endocarditis  arise,  the  prognosis  becomes  grave. 

Diagnosis. — A  gonorrhceal  cause  may  be  assumed  for  the  rheumatic 
symptoms  pro\'ided  a  recent  infection  has  occurred.  In  obscure  cases  of 
gleet  a  gonococcal  cause  for  the  rheumatic  symptoms  may  be  overlooked. 
In  general,  fewer  joints  are  affected  in  gonorrhoeal  rheumatism,  the  fever 
and  pain  are  less  extreme,  the  swelling  persists  longer,  and  antirheumatic 
treatment  is  of  but  little  avail. 
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Treatment. — The  treatment  of  gouorrhoeal  rheumatism  is  very  un- 
satisfactory. We  have  never  found  the  salicylates,  colchicnm,  the  iodides, 
or  the  mercurials  to  exert  a  distinct  influence  for  good.  In  the  acute 
cases>  rest,  fixation  of  the  joints  by  splints,  and  blisters  or  the  applica- 
tion of  the  thermo-cautery  over  the  joints  constitute  the  nisyor  part  of 
the  treatment. 

In  chronic  cases,  careful  attention  to  the  general  health,  the  best  pos- 
sible hygienic  surroundings,  the  administration  of  tonics  and  of  an^nic, 
and  the  use  of  massage  and  passive  movements,  comprise  about  all  that 
can  be  done  by  the  physician.  The  utmost  importance  should  always 
be  attached  to  the  local  treatment  of  the  genito-urinary  organs:  the 
obstinacy  of  the  disease  often  depends  upon  the  existence  of  a  slight 
chronic  gleet.  The  surgical  treatment  of  the  inflamed  joints,  by  open- 
ing and  irrigiition,  is  said  to  have  yielded  satisfactory  results. 

CHRONIC   ARTICULAR   RHEUMATISM.     CHRONIC   RHEUMATIC 

ARTHRITIS. 

Definition. — A  disease  of  obscui*e  etiology  characterized  by  stiflf  and 
painful  joints. 

Etiology. — Although  chronic  articuhir  rheumatism  may  result  from 
severe,  protracted,  or  recurrent  attacks  of  acute  articular  rheumatism,  it 
usually  presents  no  obvious  relation  to  the  latter  condition.  It  occui^s 
chiefly  among  the  poor,  especially  among  those  living  or  working  in  cold, 
damp  places.  It  is  most  frequent  in  adults  after  middle  life.  Men  are 
more  often  affected  than  are  women.    It  occui-s  at  all  seasons  of  the  year. 

Morbid  Anatomy. — The  capsule  of  the  joint  is  thickened,  and 
adhesions  are  formed  between  it  and  the  surrounding  structures.  The 
synovial  membrane  is  thickened,  vascularized,  spreads  over  the  caitilage, 
and  adhesions  form  between  the  opposed  surfaces.  The  articular  cartilage 
is  in  part  absorbed,  and  the  articulating  bones  may  become  anchylosed, 
even  consolidated,  as  is  seen  in  the  fusion  of  vertebne. 

Symptoms. — Stiffness  and  pain  in  the  diseased  joint  are  the  conspicu- 
ous symptoms.  Swelling  is  usually  but  trifling.  The  stiffness  is  more 
marked  in  the  early  part  of  the  day  or  after  rest  during  the  day,  while 
pain  is  complained  of  on  motion,  or  becomes  i>ei'sistent  towards  evening. 
The  stiffness  and  pain  are  often  more  severe  in  wet  weather.  Acute  ex- 
acerbations of  the  inflammiition  of  the  joint  may  occur,  associated  with 
slight  elevations  of  temperature,  compelling  temporary  rest.  The  longer 
the  inflamniiition  pei'sists  the  more  likely  are  the  joints  to  creak  on 
motion,  and  the  degree  of  motion  is  more  and  more  impaireil.  The 
extremities  are  flexed  in  various  degrees,  the  rigidity  is  only  partially 
overcome  by  passive  motion,  and  in  extreme  cases  the  patient  is  bed- 
ridden because  of  the  rigidity  of  the  joints.  Atrophy  of  the  muscles 
follows,  and  the  sufferer  is  often  extremely  emaciated.  Several  joints, 
both  large  and  small,  are  usually  affected,  and  complete  disappearance 


LOCOMOTOK  AXD  CONSTITUTIONAL  DISEASES.  71 

of  the  symptoms  from  a  diseased  joint  is  rare.  Complications  are  in- 
frequent. 

Diagnosis — ^The  method  of  development  of  the  symptoms  of  chronic 
rheumatic  arthritis  is  sufficiently  characteristic  to  enable  the  diagnosis 
to  be  made  in  most  instances.  Gouty  arthritis  is  easily  excluded  by  the 
history  of  the  case,  the  absence  of  acute  attacks  in  the  great  toe  joint, 
and  the  usual  polyarticular  affection.  The  sometimes  difficult  differentia- 
tion from  rheumatoid  arthritis  will  be  considered  in  the  article  on  that 
subject 

Prognosis. — The  disease  usually  lasts  throughout  life,  although  for  a 
long  time  the  symptoms  may  be  comparatively  slight.  Temporary  im- 
provement is  likely  to  follow  the  occurrence  of  exacerbations. 

Treatment. — Whenever  in  chronic  rheumatism  it  is  attainable,  the 
subject  should  live  in  a  mild,  equable,  dry  climate,  such  as  is  found  in 
Texas  and  other  parts  of  the  dry  belt  which  runs  northward  from  San 
Antonio  and  in  certain  parts  of  Southern  California ;  if  this  be  not  pos- 
sible, he  should  be  most  carefiUly  protected  from  damp,  from  changes 
of  temperature,  and  from  the  vicissitudes  of  the  weather.  The  gen- 
eral boilily  health  should  be  assiduously  maintained  by  careful  manage- 
ment of  the  digestive  organs,  and  by  the  abundant  use  of  nutritious, 
esi>ecially  of  fatty  and  fej-inaceous,  articles  of  food,  and,  whenever  prac- 
ticable, of  cod-liver  oil.  The  salicylates,  the  iodides,  and  the  various 
alkaline  carbonates  may  be  used  from  time  to  time  to  subdue  exacerba- 
tion, but  the  chief  reliance  must  be  upon  the  use  of  various  baths,  as  in 
clironic  gout. 

The  treatment  of  the  joints  by  massage,  and  by  the  application  of 
blisters,  of  ichthyol  ointment,  of  mixed  mercurial  and  belladonna  oint- 
ment (equal  parts),  of  oil  of  gaultheria,  of  weak  alkaline  solutions,  and 
of  other  local  remedies,  is  very  importJint.  In  our  experience  good  has 
chiefly  been  produced  by  massage  and  counter-irritation. 

ARTHRITIS  DEFORMANS.     RHEUMATOID  ARTHRITIS.     RHEUMATIC 

GOUT. 

Definition. — A  chronic  progressive  inflammation  of  the  joints  char- 
acterized by  alterations  of  the  capsule,  cartilage,  and  bone. 

From  the  resemblance  which  the  symptoms  in  certain  cases  of  arthritis 
deformans'bear  to  those  of  chronic  articular  rheumatism,  and  from  the  fact 
that  tlie  former  disease  in  rare  instances  follows  the  latter,  it  is  probable 
that  in  such  cases  the  etiology  is  the  same.  Freciuently  there  is  no  such 
aequence,  and  the  exciting  causes  are  usually  unknown.  From  the  fact 
that  severe  destruction  of  the  tissues  of  the  joint  and  spontaneous  dislo- 
cations follow  injury  and  disease  of  the  spinal  cord,  and  that  in  rheu- 
matoid arthritis  the  disease  is  frequently  symmetrical  and  associated 
with  hypenesthesia,  parajsthesici,  and  disturbances  in  the  nutrition  of  the 
skin,  hair,  and  nails,  a  neuropathic  origin  has  been  considered  probable. 
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The  disease  usaally  begins  in  adult  life,  but  becomes  prononnced  after 
middle  life.  In  rdve  instances  it  may  be  found  in  young  children.  It  is 
more  frequent  in  women  than  in  men,  and  heredity,  hardship,  and  mental 
strain  are  of  etiological  importance.  The  disease  may  affect  one  or  more 
joints :  the  monarticular  form  has  directly  followed  injury  to  the  joint 
From  its  frequent  occurrence  among  the  poor,  and  from  a  certain  re* 
semblance  in  its  symptoms  to  those  occurring  in  gout^  it  has  been  called 
'*poor  man's  gout." 

MoEBiD  Anatomy. — Few  or  many  joints  may  be  affected,  the  larger, 
as  the  knee,  hip,  shoulder,  and  elbow,  being  oftenest  diseased,  although 
those  of  the  hands  and  feet  not  infrequently  first  suffer.  The  vertebral 
joints  sometimes  show  a  marked  degi-ee  of  alteration.  In  extreme  cases 
the  cax>sule  and  ligaments  become  thickened,  and  the  synovial  membrane 
forms  a  series  of  fringes,  at  times  transformed  into  polypoid  excrescences, 
in  which  fibrous  and  fat-tissue  may  be  found,  and  which  when  detached 
form  free  bodies.  The  synovial  fluid  is  usually  diminished,  though 
sometimes  it  is  in  excess.  The  articular  cartilage  becomes  fibrillated 
and  softened,  and  cartilaginous  outgrowths  project  beyond  the  edge, 
forming  fungoid  excrescences,  sometimes  of  considerable  size,  portions  of 
which  may  also  become  detached  and  form  free  bodies.  The  cartilage  is 
also  destroyed  in  places,  especially  in  those  exposed  to  the  greatest  fric- 
tion. The  surface  of  the  bone  is  laid  bare,  and  is  transformed  by  sclerosis 
into  an  ivory -like  material, — eburnation.  In  other  parts  absorption  or 
new  formation  of  the  bone  takes  place,  the  latter  perhaps  extending  into 
the  cartilaginous  excrescences,  and  extreme  deformity  of  the  joint  results. 
Absorption  of  the  bone  may  cause  a  nearly  complete  disappearance  of 
the  head  of  the  femur  or  of  the  humerus,  and  the  vertical  diameter  of  the 
vertebrfiB  may  be  shortened.  The  vertebrae  may  be  thus  consolidated  by 
the  union  of  bony  excrescences  from  the  contiguous  surfaces.  Partial 
dislocations  are  frequent,  and  especially  at  the  hip  a  felse  joint  may  be 
formed  at  some  distance  from  the  acetiibulum.  The  tendons  near  the 
affected  joint  may  become  thickened  and  the  muscles  atrophied,  perhaps 
fibrous.  Lateral  bending  of  the  fingers  towards  the  ulnar  surface  of  the 
hand  frequently  occurs,  and  the  great  toe  may  be  inclined  towards  the 
little  toe. 

Symptoms. — ^The  disease  usually  develops  slowly,  beginning  in  a  few 
joints,  but  extending  in  the  course  of  years  to  many,  with  variations  in 
the  severity  of  the  process.  The  first  symptom  is  usually  impaired  mo- 
bility of  the  affected  joint  or  joints,  especially  on  rising  or  after  prolonged 
rest.  The  incipient  stiffness  of  the  joint  is  relieved  by  exercise,  but  is 
increased  as  the  joints  become  painful.  The  pain  varies  in  degree,  or- 
dinarily being  well  borne,  although  sometimes  very  severe.  Temporary 
exacerbations  of  the  inflammation  lasting  a  few  days  often  occur,  during 
which  there  may  be  slight  swelling  and  tenderness  of  the  joints.  With 
the  progress  of  the  deformity  motion  becomes  more  impaired,  and  is  as- 
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sociated  with  creaking,  but  is  never  absolutely  restrained,  although  ex- 
treme flexion  of  the  thigh,  leg,  and  forearm  may  occur.  The  extreme 
impaii-ment  of  motion  occurs  in  the  vertebrte,  which  when  consolidated 
form  11  rigid  spine.  There  is  no  elevation  of  temperature,  except  a  slight 
rise  during  the  acute  exacerbations. 

Closely  allied  are  the  arthropathies  following  injury  to  the  nerves  and 
spinal  cord  and  occurring  in  locomotor  ataxia  and  poliomyelitis.  Their 
course,  however,  is  rapid  and  usually  painless,  and,  although  associated 
with  growth  of  the  synovial  membrane,  is  characterized  by  extensive 
dciitmction  of  the  cartilage  and  absorption  of  the  bone. 

Another  affection  of  the  joints  closely  allied  in  its  results  to  rheuma- 
toid arthritis  is  the  malum  senite,  or,  from  its  frequent  localization,  morbus 
coxm  senilis.  It  is  found  exclusively  in  old  people,  and  consists  in  fibrilla- 
tion, softening,  and  destruction  of  the  cartilage,  absorption  and  eburnation 
of  the  bone,  and  corresponding  deformity  of  the  joints.  Cartilaginous 
outgrowths  are  lacking,  and  the  capsule  of  the  joint  becomes  indurated. 
The  pain  is  moderate.  There  is  no  tenderness,  and  the  motion  of  the 
joint  is  usually  lessened,  although  sometimes  exaggerated,  and  is  accom- 
panied with  creaking. 

Diagnosis.— The  symptoms  of  rheumatoid  arthritis  are  usually  suffi- 
cient to  permit  the  diagnosis  to  be  made.  During  the  earlier  period  of 
its  development  it  cannot  always  be  differentiated  from  chronic  articular 
rheumatism.  In  the  progress  of  the  two  diseases  the  former  results  in 
more  extensive  deformity  of  the  joint,  but  without  complete  obliteration 
of  its  functions.  Persistent  chronic  articular  rheumatism  tends  towards 
anchylosis  of  the  joint  Rheumatoid  arthritis  generally  is  limited  to 
few  and  large  joints ;  chronic  rheumatic  arthritis  affects  many  and  sym- 
metrical joints. 

Prognosis. — Although  the  disease  may  come  to  a  stand-still  in  its 
earlier  stages,  complete  recovery  does  not  occur.  As  a  rule,  the  disease 
progresses,  extends  from  joint  to  joint,  and  persists  throughout  the  life 
of  the  patient,  who  may  attain  an  old  age. 

Treatment. — ^In  arthritis  deformans,  whenever  it  is  possible,  the 
patient  should  live  in  a  dry,  warm,  equable  climate ;  when  this  is  not 
possible,  every  effort  should  be  made  by  proper  clothing  to  protect  against 
(lamp  and  cold.  The  diet  should  be  abundant  and  nutritious.  Tonics 
and  other  drugs  may  be  used  to  meet  the  symptoms  as  they  arise,  but 
the  only  remedies  which  seem  to  have  influence  upon  the  disease  are 
iodine,  preferably  in  the  form  of  potassium  iodide,  and  arsenic,  which 
should  be  commenced  in  small  doses  and  kept  up  continuously  for 
months  in  ascending  doses,  great  care  being  taken  not  to  derange  the 
digestion.  The  salicylates  are  sometimes  useful  in  an  acute  exacerbation. 
Cud-liver  oil  is  of  great  importance  when  there  is  a  tendency  to  emacia- 
tion and  loss  of  strength. 

There  can  be  no  doubt  as  to  the  value  of  careful  massage  in  affecting 
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inflammatory  exudations,  and  in  combination  with  Swedish  and  other 
gymnastic  movements  in  maintaining  the  mobility  of  the  joints,  the 
general  health,  and  the  nutrition  of  the  muscles.  Baths  are  very  much 
used,  especially  sulphur  kiths ;  and  annual  resort  to  sulphur  springs  (in 
this  country  Sharon,  Eicbfield,  and  the  various  sulphiu'  springs  of  Vir- 
ginia) often  greatly  protracts  life  and  conduces  to  comfort.  Hot  salt-water 
baths  are  sometimes  useful,  and  Striimi>ell  very  strongly  recommends  hot 
sand-baths.  CJounter-irritation  over  the  joints  by  means  of  blisters  or 
iodine  may  be  exceedingly  useful,  but  must  be  tried  with  caution. 

MUSCULAR   RHEUMATISM.     MYALGIA. 

Definitiox. — Attacks  of  pain  referred  to  certain  muscles  or  to  the 
tendons  and  fascia  with  which  they  are  connected. 

Etiology. — The  term  muscular  rheumatism  is  largely  one  of  con- 
venience, it  being  probable  that  various  affections  have  thus  been  desig- 
nated. In  certain  crises  a  wry  neck  will  immediately  follow  a  tonsil- 
litis, and  the  same  infection  is  the  presunuible  cause  of  both.  The  act 
of  stooping  may  be  followed  by  a  tearing  sensation  in  the  lumbal*  region, 
and  severe  pain  follow  not  diftering  from  that  occurring  in  a  person 
whose  back  is  exposed  to  a  dniught  of  air.  To  the  latter  condition 
alone  is  the  term  miLSCular  rheumatism  strictly  applied.  Its  use  should 
be  more  especially  limited  to  muscular  pains  which  are  independent  of 
any  obvious  anatomical  lesion  of  the  alfected  region  or  of  any  unquestion- 
able cause.  On  the  one  hand,  it  is  considered  that  exposure  to  cold  and 
wet  and  the  rapid  cooling  of  a  heuted  perspiring  skin  are  exciting  causes, 
a  view  which  is  fiwored  by  its  more  frequent  ocxjurrence  among  laboring 
men  and,  at  times,  in  sufferers  from  chronic  articular  rheumatism ;  on  the 
other  hand,  it  has  been  I'egarded  as  a  neuritis  of  the  sensitive  nerves  of 
the  aflected  region. 

Symptoms. — Pain  is  the  conspicuous  symptom,  and  may  be  a  dull 
jiche,  or  a  piercing  or  tearing  pain.  It  is  jiggravated  and  may  become 
insupportable  on  motion  of  the  muscles  concerned,  and  may  be  relieved 
when  they  are  relaxed,  thus  compelling  the  patient  to  assume  the  most 
extraordinary  positions  from  the  rigid  contraction  of  the  antagonistic 
muscles.  The  pain  may  be  increased  or  relieved  by  pi-ossui-e.  It  is  un- 
accompanied by  swelling,  although  an  appi^eciable  rigidity  of  the  muscles 
is  sometimes  felt,  and  fever  is  absent.  Single  muscles  or  groups  of  muscles 
may  be  affected,  and  the  myalgia  may  shift  from  one  pjut  to  another. 
Acxjording  to  the  localization  of  the  pain  various  terms  are  applied,  as 
torticollis,  stiff-  or  wrj'-neck,  in  which  case  the  sterno- mastoid  and  some- 
times the  trapezius  are  the  seiit  of  the  disturbance,  lumbago,  when  the 
muscles  of  the  loin  and  their  attjichments  are  concerned,  pleurodynia, 
the  pectoral  and  intercostal  muscles  being  involved,  omodynia,  with  in- 
volvement of  the  scapular  group  of  muscles,  and  cephalodynia,  when  the 
occipito-frontalis  is  affected. 
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A  distinction  is  drawn  between  acate  and  chronic  myalgia.  The 
former  is  more  likely  to  result  from  unknown  infection  or  a  single  ex- 
posure to  a  draught  of  air.  It  may  be  accompanied  with  slight  fever,  and 
usually  continues  but  a  few  days.  Chronic  myalgia  is  rather  the  result 
of  repeated  or  prolonged  exposure,  lasts  several  weeks,  and  shows  a 
tendency  to  recurrences.  In  such  cases  fibrous  thickenings  of  the  mus- 
cles have  been  found,  especially  in  elderly  people  who  have  suffered  from 
frequent  recurrences  i)erhaps  continued  over  a  period  of  years. 

Diagnosis. — ^This  affection  is  usually  easily  recognized  by  the  known 
exposure  and  the  nature  of  the  attack.  Myalgia  is  to  be  distinguished 
from  neuritis,  which  is  limited  to  the  course  of  the  nerve.  The  nerve 
when  inflamed  is  sensitive  to  pressure  as  it  nears  the  surface  of  the  body 
or  overlies  bony  prominences,  but  is  commonly  unaffected  by  muscular 
action. 

Torticollis  is  relieved  by  friction,  and  does  not  become  insupportable 
on  motion  as  does  cervical  spondylitis,  which  is  tender  to  the  touch.  In 
lumbago  the  absence  of  fever  excludes  the  backache  of  acute  infectious 
diseases,  and  the  examination  of  the  urine  and  of  the  pelvic  contents 
permits  the  exclusion  of  renal,  rectal,  uterine,  or  ovarian  disease.  Its 
usual  brief  duration  enables  inflammatory  or  neoplastic  disease  of  the 
subjacent  parts  to  be  differentiated.  Pleurodynia  may  be  confounded  with 
intercostal  neuralgia,  but  sensitive  points  are  lacking.  Caries  of  the  rib 
produces  a  tender  as  well  as  painful  swelling,  and  pleurisy  is  character- 
ized by  physical  signs.  The  pain  from  muscular  rheumatism  of  the 
abdominal  muscles  may  bear  a  slight  resemblance  to  that  of  peritonitis, 
but  the  chara.cteristic  symptoms  of  the  latter  disease  rapidly  develop. 

Tbeatment. — A  severe  acute  attack  of  muscular  rheumatism  can 
often  be  immediately  relieved  by  a  free  sweating.  (For  method  of  pro- 
duction, see  Influenza,  page  160.)  The  local  application  of  heat  by  means 
of  hot-wat«r  bags  or  sand-bags  is  often  of  service.  Local  blood-letting 
by  cups  or  leeches  will  usually  bring  great  relief.  Blisters  are  even  more 
powerful,  but  only  in  rare  instances  is  such  heroic  treatment  necessary. 
Sinapisms  and  irritating  liniments  are  often  useful.  The  application  of 
a  rapidly  interrupted  ^iradic  current  is  frequently  effective,  especially 
after  the  subsidence  of  the  first  acute  symptoms.  The  salicylates  given 
for  a  few  days  in  large  doses  (preferably  ammonium  salicylate)  in  rheu- 
matic eases  will  generally  produce  an  immediate  cure.  In  protracted 
cases,  with  a  marked  tendency  to  i*eour,  the  basal  condition  is  ordinarily 
gouty,  and  a  more  or  less  rigid  application  of  the  rules  of  treatment  for 
chronic  gout  will  usually  be  effective.  Loe^ilized  myositis  of  a  non-rheu- 
matic character  sometimes  occurs,  and  is  scarcely  to  be  distinguished 
fix>m  a  rheumatic  myositis :  such  a  case  would  not,  of  ex)urse,  yield  to  anti- 
rheumatic remedies,  but  should  be  treated  by  means  of  counter-irritation. 
When  with  a  myositis,  whether  of  rheumatic  or  of  other  origin,  marked 
contraction  of  the  muscles  occurs,  as  in  wry-neck,  the  one-hundredth  of 
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a  grain  of  atropine  sulphate  should  be  injected  directlj'  into  the  muscle 
itself;  severe  pain  may  be  immediately  relieved  by  the  addition  of  mor- 
phine sulphate  to  the  atropine. 

GOUT.    ARTHRITIS   URATICA.    ARTHRITIS   URICA. 

Definition. — A  constitutional  affection  characterized  by  inflam- 
matory and  degenerative  changes  in  various  organs  and  tissues  of  the 
body,  especially  in  the  joints,  associated  with  the  deposition  chiefly  of 
sodium  urate  and  by  various  disturbances  in  the  functions  of  numerous 
organs. 

Etiology. — Our  knowledge  of  the  pathological  processes  concerned 
in  the  causation  of  gout  is  but  elementary'.  Numerous  hypotheses  have 
been  offered,  but  none  give  satisfaction.  The  discoverj'^  by  Gkirrod  of 
uric  acid  in  the  blood  in  cases  of  gout  le<l  to  the  view  that  the  formation 
of  an  excess  of  uric  acid  and  its  deposition  in  the  tissues  were  the  essential 
features  of  gout.  He  observed  that  there  was  a  diminished  elimination  of 
uric  acid  during  and  an  increased  formation  after  the  close  of  the  attack 
of  gout  The  causes  of  such  excessive  formation  were  not  ascertained. 
(Jarrod  assumed  that  there  was  a  diminished  elimination  of  uric  acid  by 
the  kidneys,  and  that  in  conseciuence  of  a  lessened  alkalinity  of  the  fluids 
a  precipitation  of  the  urates  was  accomplished ;  while  Eoberts  asserted 
that  a  relatively  insoluble  biurate  was  formed  from  the  excess  of  uric  acid 
in  the  blood.  Pfeiffer  maintains  that  there  is  no  such  excessive  formation 
of  uric  acid  in  gout,  and  that  the  important  characteristic  is  the  presence 
of  modifications  of  uric  acid  soluble  with  difficulty  in  various  organs  and 
tissues,  therein  practically  agreeing  with  the  view  of  Eoberts.  Charcot 
suggested  that  an  increased  formation  of  uric  acid  takes  place  in  gout  in 
consequence  of  hepatic  disturbjince,  and  Gantani,  Ebstein,  and  Senator 
consider  that  there  is  an  increased  formation  of  uric  acid  in  various  tis- 
sues and  organs  of  the  body.  Horbaczewski,  however,  asserts  that  uric 
acid  is  formed  from  the  nuclein  of  the  white  blood-corpuscles,  and  Von 
Noorden  states  that  the  elimination  of  uric  acid  in  gout  is  not  essentially 
different  from  that  in  health. 

Of  importance  in  the  origin  of  gout  is  heredity,  a  tendency  to  this 
disease  having  existed  in  many  families  through  centuries.  Hutchinson 
observed  that  the  younger  children  were  more  prone  to  t5i)ical  gout  than 
the  elder,  and  that  the  inherited  tendency  was  more  often  transmitted  by 
the  father  than  by  the  mother.  It  has  been  suggested  in  explanation  of 
these  observations  that  the  manifestations  of  gout  usually  appear  towards 
the  close  of  the  child-bearing  i)eriod,  and  hence  the  older  children  ai-e  be- 
gotten and  bom  before  active  gout  exists  in  the  parents.  Although  the 
symptoms  of  gout  appear  most  frequently  in  middle  life,  rarely  young 
children  may  be  affected.  Men  are  more  often  diseased  than  women, 
especially  wealthy  persons  of  sedentarj^  habits  living  in  luxury,  although 
those  suffering  from  poverty  and  hardship  are  not  exempt.    The  disease 
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affects  rather  the  fiat  than  the  lean,  and  is  not  infrequently  associated 
with  glycosuria. 

Of  especial  importance  in  the  production  of  gout  are  the  habits  of 
the  individual.  The  free  use  of  alcoholic  drinks,  especially  port,  ma- 
deira, sherry,  burgundy,  champagne,  ale,  and  porter,  is  often  the  ex- 
citing cause.  The  prevalence  of  gout  in  England,  France,  Holland,  and 
Germany  is  attributable  to  the  frequent  use  of  these  beverages,  while 
in  the  United  States,  where  strong  wines,  ale,  and  porter  are  not  in 
general  use,  typical  cases  of  gout  among  the  native-born  are  rare. 
The  abundant  use  of  red  meat  has  generally  been  regarded  as  an  exciting 
cause,  but  recent  investigations  (Pfeiifer)  tend  to  disprove  the  correct- 
ness of  this  view.  The  relation  between  lead  poisoning  and  gout  to 
which  Garrod  calls  attention  has  been  both  advocated  and  disputed. 
Recent  as  well  as  early  observations  in  France,  England,  and  America 
confirm  those  made  by  Garrod  as  to  the  occurrence  of  typical  attacks 
of  gout  in  cases  of  l^id  x>oisoning  independently  of  the  usual  exciting 
causes.  The  rarity  of  gout  among  lead-workers  in  this  country  sug- 
gests that  exposure  to  lead  alone  is  not  a  sufficient  cause.  The  imme- 
diate attack  may  be  induced  by  alcoholic  or  sexual  excess,  mental 
excitement  or  depression,  exposure  to  cold,  or  iiyury.  The  usual  local- 
ization in  the  great  toe  joint  is  attributed  to  its  frequent  exposure  to 
injury  and  its  comparatively  feeble  circulation.  Garrod  observed  that 
in  persons  who  had  previously  suffered  from  rheumatism  the  rheumatic 
joints  were  the  first  to  be  attacked  with  gouty  inflammation,  and  Charcot 
found  that  in  a  gouty  paralytic  the  joints  conspicuously  affected  were 
those  of  the  paralyzed  side. 

Morbid  Anatomy. — The  changes  characteristic  of  gout  are  found 
within  and  in  the  vicinity  of  the  joints,  especially  of  the  metatarso-pha- 
langeal  joint  of  the  great  toe.  The  synovial  membrane  is  thickened  and 
villous.  A  chalk-like  deposit  of  urates,  especially  sodium  urate,  takes 
place  in  the  capsule  of  the  joint,  its  cartilages  and  ligaments,  and  eventu- 
ally in  the  neighboring  tendons,  fasciae,  bursee  mucosae,  periosteum,  and 
bone.  The  cartilage  becomes  fibrillated.  The  alterations  of  the  joints 
are  more  frequent  in  those  of  the  hands  and  feet,  although  the  larger 
joints  are  not  spared.  The  chalky  masses  in  the  vicinity  of  the  joints 
are  called  tophi,  and  may  be  as  large  as  the  tip  of  the  finger.  Tophi  are 
also  formed  in  the  auricular  cartilages,  more  rarely  in  the  cartilages  of 
the  nose.  Pfeiflfer  regards  Heberden's  nodules,  the  rounded  knobs  of 
bone  projecting  from  the  second  and  third  phalanges,  as  a  result  of  gout, 
maintaining  that,  although  these  may  be  found  in  persons  who  have  had 
no  attacks  of  gout,  the  urine  of  such  patients  has  the  gouty  character- 
istics. He  also  asserts  that  in  chronic  articular  rheumatism  the  joints 
above  mentioned  are  unaffected.  In  chronic  gout  the  kidneys  are  fre- 
quently in  a  state  of  fibrous  atrophy,  the  urates  being  deposited  both  in 
the  pyramids  and  in  the  cortex.     Hypertrophy  of  the  heart  is  associated 
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with  this  gouty  kiduey,  aud  coronary  sclerosis,  fibrous  myocarditis,  and 
chronic  endocarditis,  especially  of  the  aoi-tic  and  mitral  valves,  are  of 
fi'eciuent  occurrence.  Gastro-enteric  catarrh,  inflammation  of  the  serous 
membranes,  and  pneumonia  are  freciuent  complications. 

Symptoms. — Gout  is  conveniently  divided  into  the  articular  and 
visceral  varieties.  Articular  gout  is  primary,  typical,  acute,  or  chronic, 
while  visceral  gout  is  atypical  and  chronic  in  character.  Acute  articular 
gout  or  gouty  arthritis  occui*s  in  the  form  of  attacks  which  are  usually 
recurrent,  the  intervals  being  long  or  short,  separated  by  mouths  or 
years,  and  the  attacks  are  preceded  by  digestive  <lLsturl)ances,  muscular 
pains,  headache  often  severe,  chilly  sensations,  slight  elevation  of  tem- 
perature, and  scanty  urine  of  high  specific  gravity  with  a  lateritious 
sediment.  In  the  course  of  a  number  of  days,  usually  after  midnight, 
the  patient  is  aroused  by  a  sudden  attack  of  severe  pain  of  a  boring 
character,  oftenest  in  the  metatai-so-phalangeiil  joint  of  the  great  toe, — 
podagra.  More  rarely  other  joints  may  l>e  involved,  either  the  small 
joints  of  the  feet  or  hands,  or  the  knee,  hip,  shoulder,  or  elbow  joint. 
The  aflfected  joint  becomes  reil,  swollen,  and  tender,  and  its  superficial 
blood-vessels  are  congested.  The  temperature  rises  three  or  four  degrees, 
and  the  pulse  is  moderately  accelerated  and  at  times  irregular.  The  pain 
diminishes  towards  morning,  and  during  the  day  the  inflamed  joint  is 
comparatively  comfortable,  the  relief  to  the  pain  being  associateil  with 
lowering  of  the  temperature  and  a  sour  perapiration,  although  the  diges- 
tive disturbances,  especially  an  acid  stomach,  constipation,  or  diarrhoea, 
ai*e  present.  A  recurrence  of  the  pain  and  other  symptoms  takes  place 
during  the  successive  nights  for  a  week  or  more,  the  severity  of  the 
symptoms  gradually  diminishing  as  the  attack  ceases.  The  redness, 
heat,  and  swelling  of  the  joint  disiippear,  the  skin  itches,  and  the  epi- 
dermis over  the  inflamed  joint  separates  in  scales.  The  premonitory 
diminution  in  the  flow  of  urine  pei-sists  throughout  the  attack,  and  there 
is  a  diminished  secretion  of  uric  acid,  while  the  blood  contains  au  excess 
of  urates.  In  the  intervals  l>etween  the  attacks  the  flow  of  urine  increases 
and  an  excess  of  uric  acid  is  formed.  The  presence  of  uric  acid  iu  the 
blood  may  be  determined  by  the  method  suggested  by  Garrod.  From  one 
to  two  drachuLS  of  blood-serum  obtained  by  venesection  or  wet-cupping 
are  placed  in  a  watch-glass  with  a  few  drops  of  acetic  acid.  A  thread  is 
placed  in  the  mixture  and  allowed  to  remain  for  twenty-four  hours,  at 
the  end  of  which  time  crystals  of  uric  acid  are  seen  attached  to  the 
thread.  A  like  result  occurs  if  serum  obtained  from  a  blister  is  used 
instead  of  that  formed  in  the  clotting  of  blood. 

In  chronic  articular  gout  the  attacks  are  of  longer  duration,  although 
less  severe,  and  numerous  joints  may  be  diseased.  This  varic^ty  may  be 
chronic  from  the  outset,  cj^ipecially  in  debilitated  pei-sons.  Permanent 
deformity  of  the  joints  results,  evinced  by  pei*sistent  thickening  of  the 
tissues,  the  formation  of  tophi,  partial  dislocation,  and  muscular  atrophy. 
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The  skin  overlying  the  tophi  may  become  ulcerated,  and  a  watery  dis- 
charge  escapes  containing  chalk-like  granules  composed  of  acicular  crys- 
tals of  sodium  urate.  The  resulting  fistulous  ulcers  may  heal  or  extend 
into  the  joint,  and  in  extreme  cases  the  phalanges  of  the  fingers  and 
toes  may  become  detached. 

The  term  visceral  gout  is  applied  when  persons  of  gouty  antecedents 
or  those  suffering  from  chronic  ailicular  gout  are  affecte<l  with  chronic 
catarrhal  affections  of  the  various  mucous  membranes,  especially  of  the 
respiratory,  intestinal,  and  urinary  tracts.  In  them  the  arterial  tension 
becomes  increased.  Arterio-sclerosLs,  especially  of  the  vessels  of  the 
heart  and  kidneys,  often  occui*s.  Symptoms  of  chronic  endarteritis  and 
vahular  endocarditis,  especially  at  the  aortic  and  mitral  orifices,  are 
frequent.  The  heart  becomes  hypertrophied,  intei-stitial  myocarditis  is 
often  present,  and  the  kidneys  atrophy.  In  the  latter  case  the  urine 
is  copious,  of  low  specific  gravity,  and  contains  a  large  trace  of  albumin, 
and  occasionally  hyaline  casts.  Fibrous  atrophy  of  the  kidney,  with 
the  deposition  of  urates  in  this  organ,  may  occur  with  normal  joints  in 
persons  of  gouty  antecedents.  Sand,  gravel,  or  calculi  of  uric  acid  may 
form,  and  symptoms  of  vesical  or  renal  calculi  follow.  Attacks  of  mild 
or  severe  uraemia  may  result,  and  fiital  inflammation  of  the  serous  mem- 
branes, especially  of  the  pleurae  and  the  pericardium,  occur.  Meningitis, 
diphtheritic  enteritis,  pneumonia,  asthma,  eczema,  transitory  and  perma- 
nent glycosui'ia,  keratitis,  and  iritis  are  occasional  complications. 

The  designation  metastatic,  retrocedent,  or  retrograde  gout  is  used 
when  there  is  a  rapid  improvement  in  the  arthritic  condition  associated 
with  severe  symptoms  of  visceral  disease.     In  such  cases  the  gout  is  said 
to  attack  the  stomach  when  severe  epigastric  pain,  nausea,  vomiting,  and 
diarrhoea,  followed  by  collai)se,  oc<;ur.     Metastasis  is  thought  to  affect  the 
heart  when  palpitation,  dyspncea,  and  angina  pectoris  take  place.     The 
presence  of  delirium,  convulsions,  paralysis,  or  coma  is  attributed  to  in- 
volvement of  the  brain ;  while  intense  sciatica  and  a  sense  of  constriction 
around  the  chest  or  loins  suggest  a  metastasis  to  the  spinal  cord.     Such 
retrocedent  attacks  are  more  likely  to  occur  in  chronic  gout,  are  not  at- 
tended with  the  deposition  of  crystalline  urates,  but  in  many  cases  are 
probably  due  to  coronary  sclerosis,  cerebral  hemorrhage,  or  ursemia,  ac- 
cording to  the  seat  and  nature  of  the  manifestations. 

Diagnosis. —Typical  attacks  of  acute  gout  are  unmistakable  in  virtue 
of  their  seat  and  course.  Chronic  articular  gout  is  easily  to  be  recognized 
provideil  tophi  are  present.  If  they  are  absent,  the  history  of  the  earlier 
attacks  and  the  characteristics  of  the  blood  and  urine  may  permit  the  diag- 
nosis to  be  made.  Arthritic  tophi  when  not  recognizable  as  chalky  masses 
are  to  be  distinguLshed  from  the  excrescences  of  rheumatoid  arthritis  by 
their  frequent  superficial  seat  and  less  resistance.  The  recognition  of  vis- 
ceral gout  is  based  upon  the  association  of  the  symptoms  with  evidence 
of  articular  gout,  or  upon  their  occurrence  in  pei'sons  of  goutj'^  ancestry. 


78  GENERAL  DISEASES. 

with  this  gouty  kidney,  aud  coronarj'  sclerosis,  fibrous  myocarditis,  and 
chronic  endocarditis,  especially  of  the  aortic  and  mitral  valves,  are  of 
frequent  occurrence.  Gasti'o-enteric  cabirrh,  inflammation  of  the  serous 
membranes,  and  pneumonia  are  frequent  complications. 

Symptoms. — Gout  is  conveniently  divided   into  the  articular  and 
visceral  varieties.     Articular  gout  is  primary,  typical,  acute,  or  chronic, 
while  visceral  gout  is  atypical  and  chronic  in  character.     Acute  articular 
gout  or  gouty  arthritis  occui*s  in  the  form  of  attacks  which  are  usually 
recurrent^  the  intervals  being  long  or  short,  separated  by  months  or 
years,  and  the  attacks  are  preceded  by  digestive  disturbances,  nniscular 
pains,  hejulache  often  severe,  chilly  sensiitions.  slight  elevation  of  tem- 
perature, and  scanty  urine  of  high  specific  gi^avity  with  a  lateritious 
sediment.     In  the  course  of  a  number  of  days,  usually  after  midnight, 
the  patient  is  arouse<l  by  a  sudden  attack  of  severe  pain  of  a  lx)ring 
character,  oftenest  in  the  metatarso-phalangeid  joint  of  the  great  toe, — 
podiigra.     More  rarely  other  joints  may  h%  involved,  either  the  small 
joints  of  the  feet  or  haniK  or  the  knee,  hip,  shoulder,  or  elbow  joint. 
The  affected  joint  l^ecomes  red,  swollen,  and  tender,  and  its  superficial 
blood-vessels  are  congested.     The  temperature  rises  three  or  four  degrees, 
and  the  pulse  is  moderately  accelerated  and  at  times  irregular.    The  pain 
diminishes  towards  morning,  and  during  the  day  the  inflamed  joint  is 
comparatively  comfortable,  the  relief  to  the  pain  being  associated  with 
lowering  of  the  temperature  and  a  sour  perepiration,  although  the  diges- 
tive disturbances,  especially  an  acid  stomach,  constipation,  or  diarrhoea, 
are  present.     A  recurrence  of  the  pain  and  other  symptoms  takes  place 
during  the  successive  nights  for  a  week  or  more,  the  severity  of  the 
symptoms  gradually  diminishing  as  the  attack  ceases.     The  redness, 
heat,  and  swelling  of  the  joint  disappear,  the  skin  itches,  and  the  epi- 
dermis over  the  inflamed  joint  sepanit<^  in  scales.     The  premonitory 
diminution  in  the  flow  of  urine  persists  throughout  the  attack,  and  there 
is  a  diminished  secretion  of  uric  acid,  while  the  blood  contains  an  excess 
of  urates.    In  the  intervals  between  the  attacks  the  flow  of  urine  increases 
and  an  excess  of  uric  acid  is  formed.     The  presence  of  uric  acid  in  the 
blood  may  be  determined  by  the  method  suggested  by  Garrod.    From  one 
to  two  drachms  of  blood-serum  obtained  by  venesection  or  wet-cupping 
are  placed  in  a  watch-glass  with  a  few  drops  of  acetic  acid.     A  thi*ead  is 
placed  in  the  mixture  and  allowed  to  remain  for  twenty-four  hours,  at 
the  end  of  which  time  cryvStals  of  uric  acid  are  seen  attacheil  to  the 
thread.     A  like  result  occure  if  serum  obtained  from  a  blister  is  used 
instead  of  that  formed  in  the  clotting  of  blood. 

In  chronic  articular  gout  the  attacks  are  of  longer  duration,  although 
less  severe,  and  numerous  joints  may  be  diseased.  This  variety  may  be 
chronic  from  the  outset,  especially  in  debilitated  pereons.  Permanent 
deformity  of  the  joints  results,  evinced  by  persistent  thickening  of  the 
tissues,  the  formation  of  tophi,  partial  dislocation,  and  nniscular  atrophy. 
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The  skin  overlying  the  tophi  may  become  ulcerated,  and  a  watery  dis- 
charge  escapes  containing  chalk-like  granules  composed  of  acicular  crys- 
tals of  sodium  urate.  The  resulting  fistulous  ulcers  may  heal  or  extend 
into  the  joint,  and  in  extreme  cases  the  phalanges  of  the  fingers  and 
toes  may  become  detached. 

The  term  visceral  gout  is  applied  when  persons  of  gouty  antecedents 
or  those  suflfering  from  chronic  articular  gout  are  affected  with  chronic 
catarrhal  affections  of  the  various  mucous  membranes,  especially  of  the 
respiratory,  intestinal,  and  urinary  tracts.  In  them  the  arterial  tension 
becomes  increased.  Arteriosclerosis,  esi>ecially  of  the  vessels  of  the 
heart  and  kidneys,  often  occurs.  Symptoms  of  chronic  endarteritis  and 
valvular  endocarditis,  especially  at  the  aoitic  and  mitral  orifices,  are 
frequent.  The  heart  becomes  hypertrophied,  interstitial  myocarditis  is 
often  present^  and  the  kidneys  atrophy.  In  the  latter  case  the  urine 
is  copious,  of  low  specific  gravity,  and  contains  a  large  ti*ace  of  albumin, 
and  occasionally  hyaline  casts.  Fibrous  atrophy  of  the  kidney,  with 
the  deposition  of  ui*ates  in  this  organ,  may  occur  with  normal  joints  in 
persons  of  gouty  antecedents.  Sand,  gravel,  or  calculi  of  uric  acid  may 
form,  and  symptoms  of  vesical  or  renal  calculi  follow.  Attacks  of  mild 
or  severe  uraemia  may  result,  and  fetal  infiammation  of  the  serous  mem- 
branes, especially  of  the  pleurae  and  the  pericardium,  occur.  Meningitis, 
diphtheritic  enteritis,  pneumonia,  asthma,  eczema,  transitory  and  perma- 
nent glycosuria,  keratitis,  and  iritis  are  occasional  complications. 

The  designation  metastatic,  retrocedent,  or  retrograde  gout  is  used 
vhen  there  is  a  rapid  improvement  in  the  arthritic  condition  associated 
with  severe  symptoms  of  visceral  disease.  In  such  cases  the  gout  is  said 
to  attack  the  stomac*h  when  severe  epigastric  pain,  nausea,  vomiting,  and 
diarrhrea,  followed  by  collai)se,  occur.  Metastasis  is  thought  to  affect  the 
heart  when  palpitation,  dyspnoea,  and  angina  pectoris  take  place.  The 
presence  of  delirium,  convulsions,  paralysis,  or  coma  is  attributed  to  in- 
volvement of  the  brain ;  while  intense  sciatica  and  a  sense  of  constriction 
around  the  chest  or  loins  suggest  a  mett\stasis  to  the  spinal  cord.  Such 
letrocedent  attacks  are  more  likely  to  occur  in  chronic  gout,  are  not  at- 
tended with  the  depasition  of  crystalline  urates,  but  in  many  cases  are 
probably  due  to  coronary  sclerosis,  cerebral  hemorrhage,  or  uraemia,  ac- 
cording to  the  seat  and  nature  of  the  manifestations. 

Diagnosis.— Typical  atbicks  of  acute  gout  are  unmistakable  in  virtue 
of  their  seat  and  course.  Chronic  articular  gout  is  easily  to  be  recognized 
provide<l  tophi  are  present.  If  they  are  absent,  the  history  of  the  earlier 
attacks  and  the  characteristics  of  the  blood  and  urine  may  permit  the  diag- 
nosis to  be  made.  Arthritic  tophi  when  not  recognizable  as  chalky  masses 
are  to  be  distinguished  from  the  excrascences  of  rheumatoid  arthritis  by 
their  frequent  superficial  seat  and  less  resistance.  The  recognition  of  vis- 
ceral gout  is  based  upon  the  association  of  the  symptoms  with  evidence 
of  articular  gout,  or  ui)on  their  occurrence  in  pei-sons  of  gouty  ancestry. 
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Frognosib. — ^The  attacks  of  primary  arthritic  gout  are  usually  free 
from  danger,  e8i)ecially  when  they  occur  in  jyersons  in  the  prime  of  life. 
Eecurrent  attacks  are  always  to  be  expected,  and  are  not  incompatible 
with  a  long  and  active  life.  Chronic  gout  in  elderly  and  debilitated  per- 
sons is  a  source  of  danger  from  the  associated  weakness  and  the  liability 
to  diabetes,  pneumonia,  cerebral  hemorrhage,  and  incurable  disease  of  the 
heart  and  kidneys. 

Lithsemia. — ^This  term  was  introduced  by  Murchison  to  characterize 
an  assumed  condition  of  the  blood  attributed  to  temporaiy  or  persistent 
fimctional  derangement  of  the  liver.  This  derangement  was  considered 
to  be  indicated  by  disturbances  of  digestion,  circulation,  and  secretion, 
but  especially  by  an  excess  of  uric  acid  in  the  urine  and  the  frequent  de- 
position of  luic  acid  and  urates.  Although  the  symptoms  described  were 
those  often  found  in  gout  and  in  the  children  of  gouty  parents,  yet  they 
might  occur  in  persons  wholly  free  from  the  suspicion  of  gout.  It  was 
Murchison's  view  that  gout  was  a  result  of  litlisemia.  These  symptoms  in 
gouty  persons  were  those  to  which  the  term  gouty  dyspei>sia,  or  latent, 
suppressed,  anomalous,  or  irregular  gout,  was  applied.  Da  Costa  has 
recently  given  increased  popularity  to  the  term  lithsemia,  which  is  not 
likely  to  yield  to  its  most  recent  substitute  utnc-acidcDmia. 

It  is  recognized  that  the  causes  important  in  producing  tyi)ieal  attacks 
of  gout  are  also  influential  in  the  production  of  the  symptoms  now  under 
consideration.  These  relate  primarily  to  disturbances  of  digestion,  such 
as  an  irregular  appetite,  coated  tongue,  a  disagreeable  taste  in  the  mouth, 
acid  eructations,  flatulence,  a  sensation  of  epigastric  weight  and  fulness, 
and  constipation  alternating  with  diarrhoea.  Palpitation  of  the  heart,  and 
a  slow,  irregular,  or  intermittent  pulse,  are  frequent.  The  patient  suffers 
from  vertigo,  occasional  attacks  of  frontal  headache,  blurred  vision,  neu- 
ralgic pains,  and  other  disturbances  of  sensation,  and  from  muscular 
cramps  in  varioiLS  parts  of  the  lx)dy.  The  mental  condition  is  likely  to 
be  affected,  the  patient  being  restless,  irritable,  hypochondriacal,  perhaps 
hysterical.  The  gouty  origin  of  such  symptoms  may  be  admitted  when 
there  is  evidence  of  gout  in  ttie  joints,  or  when  the  cardio-vascular  and 
nephritic  disturbances  mentioned  under  chronic  gout  ai'C  present^  or 
when  the  symptoms  occur  in  the  children  of  gouty  parents.  The  demon- 
stration of  uric  acid  in  the  blood  by  Grurrod's  test  would  also  be  evidence 
in  favor  of  a  gouty  origin  of  these  symptoms,  although  an  excess  of  uric 
acid  in  the  blood,  the  nriccemia  of  Flint,  also  exists  in  leuksemia  and 
chlorosis,  in  which  the  enumerated  symptoms  are  absent.  Tlie  presence 
of  a  lateritious  sediment  in  the  urine,  to  which  so  much  diagnostic  im- 
poitance  is  often  attached,  even  Murchison  admits  may  exist  for  years 
without  discomfort.  Da  Costa,  although  reiterating  the  importance  of 
the  fmiuent  occurrence  of  high-colored,  acid  urine  with  high  specific 
gravity  and  brick-dust  sediment  in  the  diagnosis  of  lithiemia,  would 
retain  this  term  even  if  the  urine  were  of  low  specific  gravity  and 
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without  excess  of  uric  acid,  the  ^^ithsBmic"  symptoms  in  such  cases 
being  attributed  by  him  to  the  effects  of  other  products  of  tissue- meta- 
morphosis than  uric  acid. 

Lithsemia  is,  therefore,  to  be  regarded  purely  as  a  term  of  convenience, 
b>-  preference  applied  to  the  association  of  few  or  many  of  the  symptoms 
above  mentioned,  with  frequent  or  persistent  lithuria  in  contradistinction 
to  the  association  of  these  symptoms  with  calcic  oxalate  in  the  urine, — 
oxaluria,— or  with  a  phosphatic  sediment, — phosphatucia, — or  without 
any  sediment  whatsoever.  When  such  symptoms  occur  in  persons  with 
typical  manifestations  of  gout  or  with  an  inherited  tendency  to  this  dis- 
ease, they  should  be  regarded  as  evidence  of  gout,  pure  and  simple, 
neither  *' latent"  nor  "suppressed,"  but  i)erhaps  alternating  with  or 
eventually  to  be  followed  by  tj'pical  attacks  of  arthritic  gout. 

Treatment. — In  the  acute  gouty  paroxysm,  large  doses  of  the  sali- 
cylates sometimes  give  relief,  as  in  rheumatism,  but  are  less  effective 
than  is  colchicum ;  vinum  colchici  radicis  (ten  to  fifteen  drops)  or  the 
alkaloid  colchicine  (dose,  one-hundredth  of  a  grain )  may  be  given  three 
or  four  times  a  day.  Antipyrin,  antifebrin,  and  phenacetin  are  some- 
times useful  in  allaying  the  pain.  When  the  patient  has  already  suf- 
fered from  repeated  paroxysms,  depleting  or  sedative  treatment  may  be 
dangerous,  and  alcohol,  digitalis,  and  other  stimulants  may  be  required. 
Under  any  circumstances  we  believe  it  to  be  bad  practice  to  attempt  to 
shorten  very  greatly  a  gouty  paroxysm  by  the  use  of  large  doses  of  col- 
chicum, but  it  is  especially  so  when  the  paroxysm  takes  other  form  than 
that  of  a  podagra.  We  have  seen  fatal  metjistasis  to  the  alimentary 
canal  under  such  circumstances  apparently  produced  by  moderate  doses 
of  colchicum. 

The  non- medicinal  treatment  of  the  acute  paroxysms  of  gout  consists 
ia  enforced  rest  in  bed  or  on  a  couch,  restriction  to  light  diet,  and  the  use 
of  mechanical  protection  to  the  inflamed  joint,  which  should  be  kept  well 
elevated  and  wrapped  in  cotton  wool,  dry,  or  saturated  with  laudanum  and 
tincture  of  aconite  if  this  afford  relief.  It  is  usually  well  to  begin  the 
medicinal  treatment  by  a  free  mercurial  purge,  and  during  the  whole 
conrae  of  the  attack  the  bowels  should  be  kept  loose  by  salines  or  other 
laxatives.  Pain  should  be  relieved,  but  rarely  suppressed,  by  opium, 
aided  at  night  by  chloral,  trional,  or  sulphonal  to  obtain  sleep.  The 
deparant  remedies  consist  of  the  alkaline  salts  of  lithium  and  potassium, 
which  may  be  given  in  the  form  of  natural  mineral  waters,  which  are, 
however,  generally  of  such  feeble  constitution  that  they  must  almost 
Qniveraally  be  artificially  reinforced.  Moreover,  these  mineral  waters 
have  no  curative  properties  other  than  those  of  similar  artificial  prepara- 
tions, their  apx>arent  superiority  resting  chiefly  upon  the  large  amount 
of  water  which  is  taken  with  them :  so  that  expense  can  be  saved  and 
tt  good  results  achieved  by  the  use  of  artificial  alkaline  waters  made 
of  BQch  strength  that  the  patient  should  take  at  least  a  quart  a  day. 
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A  very  excellent  combination,  which  is  especially  useful  when  there  is 
uric  acid  gravel,  is  that  of  formula  4 :  the  benzoic  acid  converts  the  uric 
acid  into  the  soluble  hippuric. 

The  remedies  believed  to  be  directly  useful  in  chronic  gout  and  be- 
tween the  paroxysms  of  acute  gout  are  the  alkalies,  especially  the  lithium 
salts,  the  salicylates,  colchicum,  and  piperazin.  Of  the  lithium  salts  the 
citrate  is  the  one  usually  employed  (dose,  five  to  ten  grains  three  times  a 
day).  Colchicum  given  for  a  length  of  time  is  often  very  effective.  In 
those  cases  in  which  colchicum  does  most  good  the  salicylates  are  usu- 
ally of  little  service,  and  vice  versa.  Of  the  salicylates  tlie  strontium  salt 
is  of  special  value,  because  it  can  be  given  in  capsules  (five  to  ten  grains 
three  times  a  day)  without  causing  irritation  of  the  stomach ;  although 
its  influence  as  a  salicylate  is  slower  than  that  of  other  salts,  it  acts 
steadily  and  persistently.  Moreover,  it  very  commonly  improves  in- 
stead of  disordering  digestion,  and  is  espec»ially  useful  when  there  is  a 
tendency  to  fermentative  changes  in  the  alimentary  canal  with  conse- 
quent intestinal  flatulence.  The  long-continued  and  free  use  of  salicy- 
lates may  produce  cardiac  weakness.  Piperazin  is  believed  to  act  simply 
by  rendering  uric  acid  soluble ;  in  many  cases  of  chronic  gout  it  seems 
to  achieve  very  little,  but  in  some  cases  when  given  in  large  doses  (ten  to 
fifteen  grains  three  times  a  day)  its  influence  is  marked.  The  oncoming 
of  giddiness  and  weakness  should  be  the  signal  for  its  withdrawal. 

In  litho^mia,  in  chronic  gout,  and  between  the  paroxysms  of  a  podagra, 
the  chief  reliance  must  be  upon  exercise  and  the  proper  regulation  of 
the  diet.  The  exercise  should  be  carefully  adapte<l  to  the  strength  of 
the  individual  o^ise,  and  as  the  strength  increases  should  be  steadily  in- 
creased in  severity.  It  should  always  be  sufficiently  violent  to  cause 
free  sweating,  and  should  be  followed  by  a  bath.  In  a  subject  of  flair 
degree  of  power  regular  training  under  an  instructor  is  of  the  greatest 
advantage;  in  many  cases  habitual  hard  out-door  exercise  can  alone 
secure  comfort  and  health. 

The  local  treatment  of  gouty  deposits  in  the  miLScles  and  fibrous 
structures  and  of  gouty  arthritis  is  often  of  great  importance.  IVIassage 
may  be  very  serviceable  or  harmful  as  it  is  employed  skilfully  or  unskil- 
fully. Counter-irritation  by  means  of  blisters  often  does  great  good,  but 
requires  care  in  its  use.  Faradization  with  a  very  rapidly  interrupted 
current  is  frequently  of  great  service  in  gouty  myositis  of  a  not  too  acute 
type  ;  the  continued  galvanic  current  to  the  gouty  joint  is  recommended 
by  some,  but  we  doubt  whether  it  ever  does  any  good.  (See  also  Neu- 
ritis, page  603.)  Local  hydro-therapeutic  trea^tment  is  often  of  great 
value ;  water  as  hot  as  can  be  borne  thrown  very  forciblj^  by  means  of  a 
needle-spray  and  followed  by  careful  niassjige  is  not  rarely  effective  in  dis- 
persing local  gouty  or  rheumatic  exudations.  The  application  of  tightly 
fitting  wool  coverings,  kept  on  day  and  night,  frequently  brings  great  re- 
lief, especially  when  the  larger  joints,  such  as  the  knee,  are  in  question. 
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In  all  classes  of  goaty  patients  fresh  eggs,  milk,  the  white  meats 
(except  pork),  chicken,  and  game,  should  constitute  special  articles  of 
food.  Strong  stock  soups  and  alcoholic  stimulants  are  usually  to  be  en- 
tirely forbidden.  When  in  feeble  cases  alcoholic  stimulants  are  required, 
¥ell-diluted  whiskey  or  other  spirit  is  always  preferable  to  any  malt  liquor 
or  wine.  The  diet  of  gouty  or  lithffimic  patients  must  be  various.  When 
the  subject  is  robust  and  vigorous  it  is  highly  important  to  reduce  the 
amonnt  of  food  taken  to  just  sufficient  to  prevent  loss  of  strength  and 
weight  When  the  nutrition  and  vital  forces  are  on  a  very  low  level  it 
may  be  necessary  to  urge  the  taking  of  more  food.  When  there  is  a 
^reat  tendency  to  the  accumulation  of  fat,  with  robustness  of  constitution, 
the  fat  should  be  largely  removed  by  exercise ;  but  there  are  &t  an»mic 
gouty  subjects  in  whom  starchy  foods  must  be  withdrawn  almost  as 
rigorously  as  in  the  diabetic.  The  use  of  cane  sugar  should  be  reduced 
to  the  minimum ;  in  fatty  cases  all  sweetening  except  with  saccharin 
should  be  interdicted.  Starchy  food  should  always  be  largely  reduced. 
Potatoes  should  be  used  very  sparingly,  if  at  all.  Bread  is  not  to  be 
denied,  but,  at  least  in  part,  gluten,  bran,  or  whole  wheat  bread  should 
be  used.  Most  acid  fruits  and  vegetables,  such  as  strawberries,  toma- 
toes^ sorrel,  etc,  should  be  forbidden,  but  grape-fruit  and  lemons  may 
be  allowed,  as  well  as  sweet  apples,  oranges,  and  grapes.  Whenever  the 
fruit  deranges  the  digestion  it  should  be  withdrawn.  In  robust  acutely 
goaty  people  red  meats  should  be  permitted  in  small  quantities,  but  in 
feeble  chronically  lithsemic  people  should  be  used  freely.  When  the 
digestion  and  the  strength  are  good,  a  diet  largely  composed  of  green 
vegetables  is  often  of  service.  In  severe  chronic  gout  or  lithsemia,  espe- 
cially if  there  be  digestive  disturbances,  the  exclusive  milk  diet  should 
be  essayed.  From  five  to  seven  pints  of  partially  skimmed  milk  may  be 
given  daily.  Separator  milk  should  never  be  allowed.  Tlie  milk  should 
always  be  taken  slowly,  a  mouthful  at  a  time, — ^\*'arm  or  cold,  but  never 
boiled.  In  most  cases  in  from  two  to  four  weeks  it  is  necessary  gradually 
to  take  the  patient  off  the  milk  diet,  but  in  some  instances  the  best  results 
are  achieved  by  a  continuance  of  the  milk.  We  have  seen  the  hardest 
labor  performed  for  months  by  gouty  individuals  who  were  enabled  to  do 
their  work  and  freed  from  suffering  by  restricting  themselves  to  an  abso- 
lute milk  diet.  Any  constipation  which  may  be  produced  must  be  over- 
come by  the  daily  use  of  laxative  remedies ;  in  some  instances  oatmeal  or 
other  laxative  £airinaceous  foods  may  be  emploj'^ed  with  advantage,  and 
very  frequently  their  addition  to  the  milk  diet  should  be  the  first  change 
when  the  latter  is  being  withdrawn. 

In  the  treatment  of  chronic  gout  the  use  of  baths  is  of  the  greatest 
importance.  Every  lithremic  subject  should  form  the  habit  of  taking  the 
Turkish  bath  once  a  week,  even  if  there  be  no  verj^  pronounced  symp- 
toms of  the  diathesis.  Under  such  practice  the  glands  of  the  skin  become 
habitually  active,  so  that  the  kidneys  are  assisted  not  only  by  the  sweat- 
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iug  at  the  time  of  the  bath,  but  by  the  free  i>erspinition  which  occurs  al 
other  times.  If  the  Turkish  bath  be  not  attainable,  ordinary'  hot  baths 
may  be  used  at  regular  intervals,  but  under  all  circumstances  the  body 
should  be  sponged  down  with  cold  water  after  taking  the  hot  bath*  When 
the  lithiemic  symptoms  are  acute,  the  Turkish  bath,  the  steam  bath«  or 
the  simple  hot  or  medicated  water  bath,  may  be  used  daily,  or  more  fre- 
quently or  more  seldom  according  to  the  needs  and  strength  of  the  indi- 
vidual. The  pine-needle  bath,  which  is  made  by  passing  steam  through 
the  leaves  of  the  Pintis  sylvedrisy  is  especially  serviceable  in  sciatic  and 
other  forms  of  rheumatic  nerve  disease.  In  Europe  the  so-called  mud — 
really  the  i)eat — bath  is  much  used,  and  is  undoubtedly  often  effective. 
It  is  prolrable  that  all  these  medicated  baths  act  rather  by  increasing  the 
excretion  from  the  skin  than  by  any  specific  influence  of  their  coustitu- 
entH,  though  the  sulphur  baths  may  be  an  exception  to  this  rule. 

The  climatic  treatment  of  gout  and  rheumatism  is  very  important; 
in  many  cases  the  disease  can  be  kept  in  abeyance  after  fiulure  of  treat- 
ment in  a  bad  climate  by  removal  to  some  dry,  equably  warm  region, 
such  as  the  interior  of  Southern  California,  or  the  lower  part  of  the  dry 
belt  which  runs  from  San  Antonio,  Texiis,  northward  to  Ck)lorado  Springs. 
In  the  medicinal  treatment  of  chronic  gout  it  is  essential  to  r^ulate  care- 
fully the  action  of  the  digestive  organs  by  the  use  of  such  remedies  aa 
are  called  for  by  the  symptoms  in  the  individual  case.  Thus,  in  plethoric 
gouty  subjects  with  constipation  frequent  purgation  is  of  service ;  on  th^ 
other  hand,  in  feeble  subjects  with  a  tendency  to  gasti-o-intestinal  catarrh, 
silver  nitrate,  bismuth  with  carbolic  acid,  and  similar  remedies,  may  b» 
required. 

In  chronic  gout,  life  maj'  often  be  prolonged  by  an  annual  visit  to  somo 
mineral  spring.    The  good  results  are  largely  due  to  the  change  of  scene^ 
freedom  from  care,  and  the  enforced  diet  and  exercise,  but  natural  min- 
eral waters  have  some  especial  value.     All  springs  may  be  divided  into 
the  simple  hot  spring,  the  alkaline-saline  spring,  and  the  sulphur  spring. 
There  is  no  rejison  why  better  results  should  be  achieved  in  Europe  than 
in  America,  except  in  the  superior  organization  of  the  European  health* 
resorts,  a  superiority  which  is  disappearing  year  by  year.     Indeed,  the 
mineral  springs  in  Europe  do  not  in  their  power  and  variety  equal  those 
of  this  continent.     There  can  Ix^  no  doubt  that  patients  are  better  suited 
by  one  class  of  springs  than  by  another,  but  we  have  never  been  able  to 
frame  any  aprioH  rules  of  selection  which  were  entirely  satisfactory. 
When  in  any  cases  the  habit  is  plethoric,  with  constipation  and  other 
evidences  of  torpor  of  the  hepatic  and  other  glandular  apparatus  of  the 
alimentary  canal,  the  very  active  saline  springs,  such  as  Carlsbad  and 
Contrex6ville,  are  especially  effective.    If  in  any  case  the  abdominal  con- 
dition just  spoken  of  is  conjoined  with  a  tendency  to  weakness,  the  feebler 
saline  springs,  such  as  Wiesbaden,  should  be  preferred.    Sulphur  springs 
have  seemed  to  us  especially  useful  when  the  joints  are  largely  affected  or 
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▼hen  there  is  a  mai*ked  tendency  to  ausemia  and  weakness.  In  any 
indiyidiial  case,  however,  experience  is  the  most  important  guiding  prin- 
ciple, and  the  different  springs  may  be  tried  at  different  times  until  one 
JB  fomid  to  be  especially  effective.  When  there  is  an  ansBmic  tendency, 
excellent  results  are  obtained  by  following  the  course  of  saline  waters 
bjr  lesidenoe  at  a  ferruginous  spa. 

DIABETES   MELLITUS. 

Definition. — ^A  chronic  disease  characterized  by  the  persistent  pres- 
ence of  sugar  in  the  urine,  and,  in  severe  cases,  by  an  increased  flow  of 
urine,  excessive  thirst,  digestive  disturbances,  and  progressive  loss  of 
flesh  and  strength. 

Sugar  is  always  present  in  the  blood  and  lymph,  and  Baumann  has 
shown  by  means  of  delicate  tests  its  constant  presence  in  normal  urine. 
Soch  sugar  is  in  part  absorbed  directly  by  the  intestine,  but  more  largely 
results  from  the  transformation  into  glucose  of  the  carbo-hydrates,  and  to 
a  less  extent  of  the  albuminous  constituents,  of  the  food.  Such  trans- 
formation is  effected  by  the  pancreatic  and  intestinal  juices,  and  the 
glacose  is  absorbed  by  the  portal  vein.  If  more  is  absorbed  than  is 
needed  for  the  immediate  performance  of  the  functions  of  the  body,  the 
ezeetjs  is  stored  as  glycogen  in  the  liver  and  muscles,  to  be  subsequently 
utilized  when  needed^  and  the  remainder  is  transformed  into  fat.  Some 
of  the  sugar  in  the  blood  may  also  be  formed  in  the  muscles.  An  ex- 
cess of  sugar  in  the  blood  may  thus  result  from  the  increased  supply  of 
sugar  or  sugar-forming  food  in  the  diet,  when  an  alimentary  or  dietetic 
glycosuria  results,  ceasing  upon  attention  to  the  diet.  An  excess  may 
also  result  from  the  failure  on  the  part  of  the  body  to  decompose  or  store 
that  which  is  introduced.  This  may  be  due  to  a  disturbance  of  the  portal 
circulation  dependent  upon  faulty  innervation  of  the  blood-vessels  or  to 
disturbances  in  the  function  of  the  liver,  in  consequence  of  which  more 
glucose  enters  the  blood  without  being  transformed  into  gljTogen  in  the 
liver,  or  an  excessive  transformation  of  glycogen  in  the  liver  takes  place, 
setting  free  an  excessive  amount  of  sugar.  (For  the  further  considera- 
tion of  this  subject  see  Melituria.) 

Etiology. — Diabetes  is  a  disease  most  frequently  found  in  middle 
life,  although  it  may  occur  in  children  and,  very  rarely,  in  infimts.  It 
is  more  common  among  men  than  among  women,  and  heredity  often 
Appears  of  importance.  All  authorities  i*eeognize  its  considerable  fre- 
quency among  Jews.  Syphilis  and  gout  are  generally  considered  as  of 
^ological  importance.  Grube  states  that  in  one  hundred  and  seventy- 
seven  cases  gout  or  ancestral  gout  was  of  frequent  occurrence.  Fat 
persons  appear  predisposed,  and  Cantani  assigns  importance  to  the  ex- 
cessive use  of  sweetened  food  and  drink. 

The  imx>ortance  of  affections  of  the  nei*vous  system  in  the  production 
of  diabetes  is  shown  in  the  frequency  with  which  shocks  and  strain  of 
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the  uervous  s^^stem  are  immediate  antecedents.  In  like  manner  injurieSy 
especially  those  to  the  head,  cerebral  hemorrhage,  and  tumors  of  the 
brain,  insanity,  epilepsy,  and  hysteria,  also  locomotor  ataxia,  are  at 
times  intimately  comiected  with  diabetes.  In  a  number  of  cases  diabetes 
has  so  immediately  followed  an  acute  infectious  disease  and  exposure  to 
cold  that  these  have  been  considered  as  of  etiological  importance. 

Disease  of  the  pancreas  has  been  found,  especially  of  late  years,  to  be 
of  importance  in  the  etiologj^  of  dial>etes.  Cowiey  in  178S  fii-st  noted 
this  concurrence,  and  since  then  it  has  been  frequently  seen,  especially 
in  consequence  of  the  observations  of  Lancereaux  in  1877.  Hausemann 
states  that  during  ten  years  there  were  examined  at  the  Berlin  Patho- 
logical Institute  forty  easc«  of  dial)etes  in  which  pimereatic  disease  was 
present,  nineteen  cases  of  pancreatic  disease  without  diabetes,  and  eight 
cases  of  diabetes  without  pancreatic  disease.  Proof  of  the  etiological 
importance  of  pancreatic  disease  in  the  production  of  diabetes  was  fur- 
nished by  the  experiments  of  Von  Mering  and  Minkowski  in  1889, 
They  showed  that  the  complete  removal  of  the  panci*eas  in  dogs  was  fol- 
lowed within  twenty-four  hours  by  the  characteristic  symptoms  of  severe 
diabetes,  ending  fatally  in  a  few  weeks.  This  result  did  not  follow  liga- 
ture of  the  duct.  If  a  very  small  portion  of  the  pancreas  was  left  in 
the  animal,  mild  diabetes  occurred.  Sandmeyer  observed  that  when 
about  four-fifths  of  the  pancrciis  were  removed  a  mild  diabetes  resulted, 
which  later  became  severe  and  ended  in  the  death  of  the  animal.  These 
experiments  suggest  that  it  is  a  function  of  the  pancreas  to  control  th& 
metamorphosis  of  sugar  in  the  body,  and  that  when  this  function  is  de- 
stroyed the  sugar  is  eliminated  by  the  kidneys.  There  is  no  satisfactory 
explanation  of  this  result,  although  Lupine  suggests  that  the  pancreas  pro- 
duces a  ferment  which  is  necessiiry  to  the  normal  metamorphosis  of  sugar* 

Morbid  Anatomy. — In  many  cases  of  diabetes  no  lesions  are  to  be 
found.  In  others  the  alterations  observed  are  to  be  regarded  as  complica- 
tions of  the  disease,  while  in  a  certain  number  of  cases  lesions  of  the 
pancreas  and  tissues  in  its  vicinity  are  present  Although  glycosuria 
has  been  repeatedly  observed  in  the  presence  of  lesions,  especially  tumors 
and  hemorrhage  in  the  vicinity  of  the  calamus  scriptorius  in  the  fourth 
ventricle,  it  is  questioned  whether  the  accompanying  glycosuria  should 
be  regarded  as  necessarily  indicative  of  diabetes.  The  lesions  of  the 
pancreas  which  have  been  found  in  diabetes  are  various.  They  consist  of 
atrophy,  fatty  d^eneration,  suppurative  and  fibrous  inflammation,  con- 
cretions, cysts,  and  tumors.  The  liver  is  often  hypertrophied,  in  part  firom 
the  enlai*gement  of  the  cells,  in  part  from  the  presence  of  an  increased 
quantity  of  blood.  The  periphery  of  the  lobules  frequently  gives  a  red- 
dish-brown color  when  tincture  of  iodine  is  applied,  in  consequence  of  the 
presence  of  glycogen.  The  kidneys  are  often  enlarged  and  injected,  and 
the  presence  of  glycogen  may  be  recognized  by  the  application  of  iodine 
to  the  tubes  of  Henle  near  the  bases  of  the  Malpighian  pyramids.    At 
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times  fiatty  degeueration  of  the  tubular  epithelium  is  present.  Numerous 
inglances  have  been  reported  of  fet-drops  in  the  blood  and  of  fat-emboli 
in  the  lungs»  esi>ecially  aft^r  death  from  coma.  Glycogen  has  been  found 
in  the  polynuclear  leukocytes.  The  lungs  are  frequently  diseased  in 
diabetes,  evidences  of  tuberculosis  being  often  observed.  The  api)earances 
of  acute  fibrinous  pneumonia  are  frequently  pre^nt,  and  gangrene  of  the 
lung  Is  not  a  rare  occurrence. 

SYMPT03IS. — The  onset  of  diabetes  is  usually  gradual,  the  symptom 
tot  attracting  attention  being  an  increase  in  the  quantity  of  urine. 
Various  manifestations  of  disturbance  of  digestion  or  of  the  nervous  sys- 
tem may  precede  polyuria,  and  are  likely  to  follow  this  symptom.    The 
abundant  flow  of  urine  is  associated  with  a  frequent  desire  to  pass  water, 
an  abnormally  large  quantity  being  evacuated  at  each  effort.     The  quan- 
tity secreted  in  the  twenty-four  hours  may  vary  from  three  quarts  to  sev- 
eral gallons.     It  is  diminished  during  intercurrent  febrile  affections,  and 
a  sodden  diminution  in  quantity  may  immediately  precede  an  attack 
of  coma.     Exceptionally  tliere  may  be  no  increase  in  the  flow  of  urine. 
Next  in  importance  to  polyuria  as  an  early  symptom  is  excessive  thirst, 
often  comix»lling  the  patient  to  have  a  pitcher  of  water  at  the  bedside, 
from  which  frequent  draughts  are  made  during  the  night.     The  intensity 
of  the  thirst  is  in  direct  proportion  to  the  frequency  of  micturition  and 
the  quantity  of  urine  passed.    This  craving  for  water  is  a  nervous  symp- 
tom, and  may  be  regarded  as  an  attempt  of  the  organism  to  eliminate 
the  excess  of  sugar  present  in  the  blood.     The  appetite  is  usually  exces- 
sive, and,  despite!  large  quantities  of  food,  the  sensation  of  hunger  per- 
sists.   Polyuria,  polydipsia,  polyphagia,  and  glycosuria  continue  through- 
out the  disciise,  and  are  associated  with  various  disturbances  of  nutrition. 
The  patient  loses  flesh  and  strength.     The  skin  becomes  dry,  and  is  fre- 
quently the  seat  of  pruritus,  especially  near  the  anus  and  the  genitals. 
Eczema,  boils,  and  carbuncles  often  occur.     In  the  later  stages  of  dia- 
betes gangrene  of  the  skin  is  frequent.     Hanot  and  Chauffard  in  1892 
reported  the  occurrence  of  cutaneous  pigmentation,  and  since  then,  ac- 
cording to  Moss6  and  Dannie,  eight  cases  have  been  reported.     A  pig- 
mented fibrous  liver  is  associated.    The  gums  swell  and  bleed  easily,  and 
the  teeth  become  carious,  the  presence  of  sugar  favoring  bacterial  growth 
and  its  destructive  influence  upon  the  teeth.     The  odor  of  the  breath  is 
often  fruity.     Cataract  occasionally  occurs,  usually  in  the  later  stages  of 
the  disease.     During  the  loss  of  flesh  and  strength  various  disturbances 
of  the  nervous  system  arise.     The  patients  are  depressed,  suffer  from 
headache  and  sleeplessness,  and  are  especially  prone  to  attacks  of  neu- 
ritis,  resulting  in  pain  and  other  disturbances  of  sensibility.     Localized 
muscular  paresis  and  absent  patellar  reflexes  are  relatively  frequent. 
Disturbances  of  vision  may  be  connected  with  retinitis  or  muscular  pare- 
sis.   The  loss  of  sexual  power  in  male  patients  often  occurs,  and  may  be 
an  early  symptom. 
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Diabetes  is  nnaccompanied  by  fever.  There  is  no  disturbance  of  cir- 
culation, except  a  weakening  of  the  pulse  in  the  later  stages  of  the  dis- 
ease. The  respiration  is  usually  undisturbed,  except  in  diabetic  coma 
or  in  complicating  pulmonary  affections  or  in  asthma.  The  lungs  are 
frequently  the  seat  of  tubercular  processes,  and  become  readily  infected 
by  pneumococci ;  hence  chronic  pulmonary  tuberculosis  and  acute  pneu- 
monia are  complications  of  relative  frequency.  A  complication  of  occa- 
sional occurrence,  especially  late  in  the  disease,  is  nephritis  characterized 
by  albuminuria  and  dropsy.  Cystitis  is  occasionally  met  with,  and  gas, 
presumably  carl)onic  acid,  has  been  observed  to  have  formed  in  the 
bladder,  attributed  to  fermentiition  of  the  sug*ar  in  the  urine  from  the 
presence  of  fungi.  The  urine  is  acid,  its  si)ecifie  gravity  fi-om  1025  to 
1050  and  upward,  although  when  diabetes  is  complicated  with  a  fibrous 
nephritis  the  specific  gravity  may  be  below  1020.  It  is  clear,  of  a  pale 
yellow  color ;  the  odor  at  times  is  fruity,  and  has  been  compared  to  that 
of  new-mown  hay.  This  i)eculiar  odor  is  due  to  the  presence  of  acetone, 
which  is  sometimes  accompanied  by  diacetie  acid,  the  urine  then  be- 
coming of  a  reddish-brown  color  on  the  addition  of  a  few  droi)S  of  dilute 
ferric  chloride  solution.  The  presence  of  these  constituents  as  well  as 
that  of  /9-oxybutyric  acid,  according  to  Weintraud,  is  due  to  the  disturbed 
oxidation  of  the  albuminous  substances  in  the  foixl  and  in  the  lx)dy.  The 
high  specific  gravity  is  owing  to  sugar,  of  wliieli  ten  per  cent,  or  more 
may  be  present  The  tests  for  glucose  are  given  under  Examination  of  the 
Urine.  The  quantity  of  sugar  eliminated  is  generally  in  proportion  to  the 
quantity  of  urine  passed,  and  may  vary  in  twenty- four  hours  from  several 
ounces  to  two  pounds.  It  is  usually  increased  when  the  food  contains 
abundant  starches  and  sugar,  and  diminished  when  such  articles  of  food 
are  excluded  from  the  diet,  when  excessive  musculai*  exercise  is  taken,  or 
when  intercurrent  attacks  of  fever  occur.  The  elimination  of  urea  and  of 
the  phosphates  is  markedly  inci-eased.  In  a  case  reported  by  Robert  fet 
was  periodically  passed  in  the  urine.  Traces  of  albumin  are  frequent, 
even  in  the  absence  of  nephritis.  The  fseces  are  usually  less  abundant 
than  in  health,  and  in  rare  instances  contain  either  liquid  or  solid  fat. 

Diabetes  is  conveniently  divided  into  the  mild  and  severe  varieties^ 
although  this  distinction  is  not  absolute,  since  mild  cases  may  become 
severe.  The  mild  form  may  exist  for  years  in  apparently  healthy,  often 
well-nourished  individuals,  the  glycosuria  being  accidentally  discovered. 
The  morning  urine  may  be  free  from  sugar,  while  that  voided  a  few  hours 
after  a  meal  of  carbo-hydrates  shows  its  presence.  Severe  diabetes  is 
offcener  found  in  the  young,  or  in  those  mild  diabetics  who  from  inability, 
ignorance,  or  negligence  have  not  lived  upon  an  antidiabetic  diet.  Ema- 
ciation is  conspicuous,  the  grave  symptoms  above  mentioned  are  present, 
and  the  patient  is  likely  to  live  but  a  few  years.  In  mild  diabetes,  when 
carbo-hydrates  are  taken,  there  is  usually  less  than  one  i)er  cent,  of  sugar 
in  the  urine,  and  this  disappears  in  the  course  of  a  few  days  when  an 


LOCJOMOTOR  AND  CONBTITUTIONAX.  DISEASES.  89 

latidiabetic  diet  is  adhered  to.  The  longer  the  time  necessary  to  produce 
the  disappearance  of  the  sugar  the  more  closely  allied  is  the  case  to  the 
severer  t^'jie.  In  severe  diabetes  the  percentage  of  sugar  is  higher,  and 
glycosuria  persists  despite  the  use  of  a  diet  largely  restricted  to  albumi- 
Dates.  XaunjTi  has  observed  in  certain  cases  that  more  sugar  is  excreted 
fith  a  diet  of  abundant  meat  than  when  but  little  meat  is  taken. 

The  term  diabetic  coma  was  first  used  by  Kussmaul  to  include  a  series 
of  severe  symptoms  ending  in  coma  which  immediately  precede  death  in 
certain  cases  of  severe  diabetes.  The  coma  might  occur  suddenly  and 
aneipeetedly,  or  be  preceded  by  increasing  debility,  excessive  mental  or 
physical  exertion,  digestive  disturbances,  and  inflammatory  affections, 
especially  pneumonia.  A  brief  period  of  headache,  restlessness,  wake- 
fohiefls,  or  excitement  precedes  the  drowsiness,  sopor,  and  coma,  which 
are  in  rapid  sequence.  Diabetic  dyspnoea  is  often  associated,  and  is 
characterized  by  frequent,  deep,  and  somewhat  noisy  respiration,  perhaps 
am)mpanied  with  a  dusky  skin.  The  breath  presents  the  odor  of  acetone. 
The  ferric  chloride  test  indicates  the  presence  of  diacetic  acid  in  the  urine, 
and  Knlz  and  others  state  that  peculiar  casts  are  frequently  to  be  found  in 
the  urine  before  and  during  the  attack  of  coma.  According  to  Von 
Mering,  abundant  oxj^butyric  acid  or  ammonia  in  the  urine  is  indicative 
of  a  threatened  coma.  The  cause  of  diabetic  coma  is  unknown,  although 
probably  in  considerable  part  an  auto-intoxication  from  a  variety  of 
chemical  substances,  while  in  certain  cases  fat-embolism  may  be  of  im- 
portance, especially  in  the  production  of  dyspnoea,  as  suggested  by  San- 
ders and  Hamilton.  The  coma  lasts  a  few  hours  or  a  few  days,  and 
generally  ends  in  death. 

Diagnosis. — A  suspicion  of  diabetes  should  arise  when  the  patient 
complains  of  polyuria,and  even  in  a  young  child,  if  there  is  incontinence 
of  urine,  diabetes  is  to  be  considered  as  the  possible  cause.  The  diag- 
nosis consists  in  the  determination  of  the  persistent,  not  the  transitorj% 
presence  of  sugar  in  the  urine.  For  this  purpose  the  examination  of  the 
urine  voided  several  hours  after  a  meal  containing  carbo-hydrates  has 
been  taken  should  be  made  in  doubtful  cases,  and  cases  of  intermitting 
diabetes  are  to  be  borne  in  mind  in  which  periodical  examinations  of  the 
urine  may  be  necessary  owing  to  the  temporary  absence  of  sugar  from  the 
urine  even  after  &rinaceous  food.  The  routine  examination  of  the  urine 
for  sugar  will  often  explain  the  origin  of  mental  or  physical  debility,  -per- 
Ristent  neuralgia,  and  genital  or  anal  pruritus  without  apparent  cause. 
It  is  also  to  be  remembered  that  designing  persons,  the  hysterical  for  in- 
stance, may  add  sugar  to  the  urine  after  it  is  passed.  When  in  any  case 
of  diabetes  there  is  a  large  excretion  of  sugar  without  a  corresponding 
polyuria,  the  existence  of  organic  disease  at  the  base  of  the  brain  should 
be  suspected. 

Prognosib. — ^Diabetes  mellitus  is  essentially  an  incurable  disease, 
•Ithongh  under  appropriate  treatment  the  milder  cases  may  live  through- 
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out  a  period  of  many  years*     In  severe  diabetes  death  usually  takes  place 

in  from  one  to  three  yeai'S,  Even  in  mild  eases  the  pro^Dosis  must  be 
guarded,  from  the  difficulty  of  adhering  to  a  restricted  diet  and  the  in* 
ability  to  a\'oid  mental  and  physical  strain  or  excess.  The  younger  the 
patient  tlic  woi-sc  the  prognosis.  Fat  dial>etics  usually  sulTer  less  and 
live  longer  than  the  lean.  The  course  of  a  miUl  ^liabetcs  may  suddeidy 
or  rapidly  become  serious  from  an  intercurrent  pneumonia  nr  a  com- 
plicating tuberculosis.  The  odor  of  acetone  in  the  bi'cath^  the  ferric 
chloride  reaction  in  the  urine,  and  the  unexpected  appearance  of  exists 
are  biid  prognostic  sign%  the  tsnceessive  occurrence  of  each  being  of  the 
gravest  import. 

Treatment. — Diabetes  due  to  some  gi-oss  lesion  eneroacbing  upon 
the  medulla  oblongata  is  to  be  relic ve^d  l\v  curing  the  original  disease  or 
not  at  all,  ThiLs,  we  have  seen  ant ispecilic  treatment  by  curing  a  cerebi-al 
syphilis  cure  the  dialietes  which  wsis  its  chief  symptom. 

In  g<nity  dial>etcs  the  hjis^il  treatment  should  be  that  of  gout.  The 
dialH:^tes  may  jield  entirely,  but  is  very  apt  to  recur,  and  iinally  to  require 
diabetic  treatment. 

In  idioi>athic  or  true  diabetes  the  chief  reliance  of  the  therapeutist 
must  be  upon  the  removal  of  the  vegetal>le  enrbo- hydrates  from  the 
food ;  neither  sugar,  starehj^  nor  food  containing  them  is  to  l>e  allowed* 
Saccharin  may  be  employed  as  a  harmless  sulistitute  for  sugar,  but  un* 
fortunately  it  is  almost  impossible  to  still  the  natural  craving  tor  starchy 
food.  The  so- called  gluten  and  washed  bran  always  eoidain  starch,  and 
the  ordinary'  commercial  gluten  contaiiLS  a  large  quantity  of  starch  ; 
nevertlieless,  bread  made  of  these  sn!>staneeH  is  much  li*s  harnjfnl  than 
that  made  ont  of  flotir  from  which  no  attempt  to  remove  the  starch  has 
lxM?n  made  ;  it  is,  howe^oi-.  less  satisfying,  and  in  some  cas*\s  it  is  better 
to  allow  a  crust  of  hrt*ad  to  be  taken.  As  further  substitutes  for  bre^ad, 
cakes  of  an  almt^ntl  Hour  from  whit^h  the  sugar  has  l>een  removed,  and 
also  bread  or  cakt^  uf  inulin,  may  l)e  usetl.  The  following  dietdist,  based 
upon  tliat  made  by  Austin  Flint,  indicates  the  allowable  aiticles  of  food  : 

Break/mL — Oystem  or  clams  stewed,  without  tionr ;  bwfsteak.  l>eef- 
steak  with  friiHl  onions,  broiletl  chicken,  mult  on -chops  or  lamb-chops, 
kidneys  broiled,  stewed,  or  devilled ;  tripe,  pigs'  feet,  game,  ham,  bacon, 
devilled  turkey  or  chicken,  ssiusage,  cornel  beef  hash  withmit  potato, 
minced  l>ecf,  turkey,  chicken,  or  game  ;  all  kinds  of  fish,  fish  roe.  fish- 
balls  without  potato ;  eggs  cooked  in  any  way  except  with  dour  or 
sugar,  scrambled  eggs  with  chipped  smoke<l  beef,  picked  salt  codfish 
witli  eggs;  onu4ets  plain  or  witli  ham,  with  smoked  beef,  or  with 
kidneys ;  asparagus-points,  fine  herbs,  parsley,  truffles  or  mushrooms, 
radishes,  cucuudw^rs,  water-crc*ss ;  bidter,  pot- cheese ;  tea  or  coffee  with 
a  little  creiim  but  no  sugar  (glycerin  or  siiccharin  may  be  used  iustead 
of  sugar  if  desired) ;  light  i-ed  wine  for  those  who  are.  in  the  habit  of 
taking  wine  at  breakfastw 
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Lunch  or  Tea. — Oysters  or  clams  cooked  in  any  way  except  with 
toor ;  chicken,  lobster,  or  any  kind  of  salad  except  potato ;  fish  of  all 
kinds;  chops,  steaks,  ham,  tongue,  ^gs,  crabs,  or  any  kind  of  meat; 
head-dieese ;  red  wine,  dry  sherry,  or  Bass's  ale. 

Dinner. — Raw  oysters  or  clams. 

Soups. — Consomm^  of  beef,  of  veal,  of  chicken,  or  of  tuitle;  con- 
sommS  with  asparagus-points;  okra,  ox-tail,  turtle,  03rster,  or  clam, 
vithout  flour ;  chowder  without  potatoes ;  mock-turtle,  mullagatawny, 
tomato,  gumbo  fillet. 

Fish. — All  kinds  of  fish,  lobsters,  oysters,  clams,  terrapin,  shrimps, 
crawfish,  hard-shell  crabs,  sofb-shell  crabs.     ^Xo  sauces  containing  flour.) 

Belii^es. — Pickles,  radishes,  celery,  sardines,  anchovies,  olives. 

Meats. — All  kinds  of  meat  cooked  in  any  way  except  with  flour ;  all 
kinds  of  poultry  without  dressings  containing  bread  or  flour;  calf's  head  ; 
kidney's,  sweetbreads,  lamb-Mes,  ham,  tongue  ;  all  kinds  of  game ;  veal, 
fowl,  sweetbreads,  etc.,  with  curry,  but  not  thickened  with  floui*.  (So 
liyer.) 

V^etables. — Truffles,  lettuce,  chiccory,  endive,  cucumbers,  spinach, 
sorrel,  beet-tops,  cauliflower,  cabbage,  Brussels  sprouts,  dandelions,  to- 
matoes, radishes,  oyster-plant^  celery,  onions,  string  beans,  water-cress, 
asparagus,  artichoke,  pai'sley,  mushrooms,  and  all  kinds  of  herbs. 

Sweets. — ^Brandied  peaches  and  other  fruits ;  omelets  and  calf 's-foot 
jdly,  sweetened,  if  desired,  with  saccharin. 

MisceUaueous. — Butter,  cheese  of  all  kinds,  eggs  cooked  in  all  ways 
except  with  flour  or  sugar,  sauces  without  sugar  or  flour,  almonds,  hazel- 
nuts, walnuts,  cocoanuts,  tea  or  cofiee  with  a  little  cream  but  without 


In  bad  cases  of  diabetes  the  absolute  skim-milk,  buttermilk,  or 
koamifis  diet^  which  has  been  strongly  recommended  by  Doukin  and 
bj  Tyson,  may  be  tried :  it  is  asserteil  that  milk-sugar,  as  well  as  man- 
nite  and  levulose  or  fi'uit-sugar,  is  incapable  of  conversion  in  the  system 
into  true  sugar.  When,  however,  milk  or  any  substance  containing 
levnlose  is  given,  the  eflect  of  the  food  ux>on  the  sugar  elimination  should 
be  carefully  watched. 

The  diabetic  patient  should  always  be  warmly  dressed,  should  be  very 
carefully  protected  against  exposure,  and  should  sedulously  avoid  ex- 
cessive mental  or  physical  labor ;  whilst  by  means  of  frequent  bathing 
the  skin  should  be  kept  thoroughly  active.  Certain  mineral  springs, 
especially  Vichy  and  Carlsbad,  are  much  resorted  to  by  diabetics,  but  are 
probably  chiefly  of  service  in  the  gouty  forms  of  the  disease  and  where 
there  is  evidently  habitual  engorgement  of  the  liver  and  other  viscera. 
Very  often,  however,  alkaline  waters  are  useful  as  adjuvants. 

Strychnine,  laxatives,  cod-liver  oil,  and  other  remedies  may  be  usefhl 
to  meet  symptoms  as  they  arise.  Arsenic,  especially  the  arsenite  of 
bromine  (one-sixteenth  of  a  grain  a  day  increased  to  one-sixth  of  a  grain 
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in  ascending  doses),  antipyrin  (espeeiall}'  in  neurotic  cases),  potassium 
bromide,  and  numerous  other  remedies  have  been  in  vogue,  but  rarely 
exert  a  distinct  influence  for  good.  Jambul  has  undoubtedly  the  power 
to  check  the  action  of  diastase  upon  starch,  and  has  been  used  in  India 
in  diabetes  almost  from  time  immemorial :  we  have  seen  the  sugar  disap- 
pear from  the  urine  under  its  administration,  but  think  it  will  generally 
be  found  to  fail.  The  fluid  extract  should  be  used  in  a  commencing  dose 
of  ten  minims  in  capsule,  three  times  a  day,  increased  to  forty  or  fifty 
minims.  Extract  of  ergot  has  been  largely  used  and  lauded ;  if  given  at 
all  it  should  be  in  full  dose,  one  or  two  drachms  a  day  in  capsule.  Opium 
seems  to  be  the  only  remedy  which  is  capable  of  distinctly  checking  tlie 
progi^ess  of  the  disease  in  most  cases.  It  may  be  used  in  the  form  of  the 
extract,  or  of  morphine,  or  of  codeine.  The  codeine  is,  we  believe,  the 
least  successful  of  the  opiate  preparations:  as,  however,  it  produces  much 
less  disturbance  of  the  general  system  than  does  the  opium,  it  may  be 
tried  first ;  half  a  grain  should  be  given  three  times  a  day  and  rapidly  in- 
creased until  three  to  four  grains  a  day  are  tiiken.  Opium  is  better  than 
morphine,  and  the  extract  is  preferable  to  the  opium  itself;  one-quarter 
of  a  grain  of  the  extract  should  be  given  three  times  a  day  at  first  and 
slowly  increased  until  ten  or  even  more  grains  are  taken  daily.  At  no 
time  should  sufficient  of  the  opium  be  given  to  produce  narcosis.  Prepa- 
rations of  pancreas  have  been  used,  in  accordance  with  the  pancreatic 
theory  of  the  disease,  but  have  not  been  sufficiently  tested  to  warrant 
any  definite  conclusion  ;  thus  far  the  success  does  not  seem  to  have  been 
brilliant.  The  glycolytic  ferment  isolated  by  Lupine  from  the  pancreas 
and  from  malt  diastase  is  also  worthy  of  further  trial. 

Diabetic  coma  is  almost  hopeless.  Intravenous  or  subcutaneous  in- 
jections of  a  three  per  cent,  solution  of  sodium  bicarbonate  have  been 
practised,  but  their  use  seems  warranted  only  by  the  therapeutic  desiKur 
which  surrounds  the  case. 

DIABETES   INSIPIDUS. 

Definition.— A  chronic  disease  characterized  by  the  excretion  of  a 
large  quantity  of  urine  which  contains  no  sugar. 

EnoLOGT. — ^Diabetes  insipidus  is  a  disease  more  often  found  in  males 
than  in  females ;  it  is  more  frequent  in  the  first  half  of  life,  and  may  occur 
even  in  young  children.  Heredity  at  times  seems  to  be  of  importance  in 
the  etiology.  Claude  Bernard  found  that  injury  to  the  floor  of  the  fourth 
ventricle  near  the  seat  of  the  sugar-puncture,  and  also  section  of  the 
splanchnic  nerves,  produced  temporary  polyuria.  Peyrani  has  caused 
polyuria  by  irritation  of  the  eervie^il  sympatlietic,  and  Kahler  has  induced 
permanent  polyuria  in  rabbits  by  injury  to  the  cerebellum  and  medulla 
oblongata.  The  importance  of  affections  of  the  nervous  system  in  the 
etiology  of  diabetes  insipidus  is  further  shown  by  the  occurrence  of  this 
affection  after  ii^jury  to  the  cranium,  sunstroke,  inflammation  of  the 
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brain  and  ite  membranes,  cerebral  tumors  and  syphilis,  myelitis,  and 
fright.  Kahler  observed  that  these  affections  of  the  brain  when  focal 
▼ere  more  frequently  seated  in  the  posterior  cranial  fossa.  Diabetes 
insipidos  has  also  developed  in  acute  infectious  diseases,  in  scurvy,  in 
saodiarine  diabetes  after  the  disappearance  of  the  sugar,  and  as  a  result 
of  excessive  drinking.  It  has  been  noted  in  connection  with  abdominal 
tamors,  especially  when  in  the  vicinity  of  the  coeliac  plexus,  and  as  an 
accompaniment  of  chronic  inflammatory  processes  in  the  same  region. 

MoBBiD  Anatomy. — The  above-mentioned  lesions  of  the  nervous 
Rystem  and  of  the  abdomen  should  be  sought  for,  and,  if  found,  as  sug- 
gested by  the  results  of  experiments,  offer  a  probable  explanation  of  the 
disease.  The  kidneys  are  large,  and  in  certain  cases  the  pelves  and 
ureters  are  dilated  and  the  bladder  is  hypertrophied. 

Symptoms. — Polyuria  is  the  characteristic  symptom.  It  may  be  of 
rapid  origin  or  may  gradually  and  progressively  develop.  The  daily 
quantity  of  urine  excreted  may  be  from  one  to  two  gallons  and  upward. 
The  urine  is  pale  and  colorless,  acid,  the  sx>eciflc  gravity  usually  below 
1005.  It  is  free  from  albumin,  and  contains  no  sediment  Inosite  has 
sometimes  been  found,  and  the  temporary  occurrence  of  glucose  has  been 
oteerved.  The  absolute  quantity  of  the  solid  constituents  of  the  urine  is 
g^erally  unaltered.  In  certain  cases  or  at  certain  times  an  increase  of 
urea  has  been  found,  a  condition  to  which  the  term  azoturia  has  been 
applied. 

Excessive  thirst,  polydipsia,  is  the  usual  accompaniment  of  the  poly- 
uria. In  the  mild  cases  there  may  be  no  further  disturbance.  The  pres- 
eiioe  of  headache,  vertigo,  mental  excitability  or  depression,  and  neuralgia 
indicates  a  transition  to  the  severer  type,  which  is  further  manifested  by 
hebetude,  loss  of  flesh  and  strength,  dryness  of  the  skin,  and  weakness 
of  the  pulse. 

Diagnosis. — ^The  diagnosis  is  based  upon  the  occurrence  of  polyuria 
and  the  examination  of  the  urine.  Hysterical  polyuria  is  spasmodic  and 
not  persistent,  and  therefore  to  be  differentiated.  The  polyuria  of  chronic 
fibnius  nephritis  is  to  be  excluded  by  the  absence  of  albumin  and  casts, 
and  the  freedom  from  evidence  of  hypertrophy  of  the  heart.  In  hydro- 
nephrosis, especially  the  intermittent  variety,  large  quantities  of  urine 
may  be  occasionally  voided.  This  affection,  however,  is  to  be  excluded 
by  the  absence  of  a  tumor  diminishing  in  size  with  the  abundant  flow 
of  urine ;  the  latter  is  either  of  relatively  normal  composition  or  presents 
the  characteristics  of  the  urine  of  fibrous  nephritis. 

Prognosis. — In  some  cases  diabetes  insipidus  continues  for  years, 
perhaps  throughout  life,  without  serious  disturbance.  Death  in  fatal 
eases  is  rather  attributable  to  the  cause  or  to  complications  than  to 
the  disease  directly.  Eecovery  is  rare  unless  the  exciting  cause — e.g., 
Kyphilis — ^is  remediable^  although  temporary  improvement  may  take 
place. 
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Treatment. — In  the  treatment  of  diabetes  insipidus  it  is  essential  to 
obtain  the  best  hygienic  sarroundings  for  the  x>atienty  to  forbid  excessive 
mental  or  physi^  work^  and  in  every  way  possible  to  maintain  the  gen- 
eral health.  The  diet  should  be  nutritious,  but  not  special ;  the  clothing 
should  be  warm,  so  as  to  keep  the  skin  protected  and  active,  and  the 
thirst  should  not  be  fully  satisfied.  Extract  of  ergot  (ten  grains  in  cap- 
sule, three  to  six  times  a  day),  valerian  (one-half  to  one  fluidounce  daily), 
and  zinc  valerianate  (one  to  two  grains  in  capsule,  three  to  four  times  a 
day),  are  the  most  efifective  remedies,  although  the  salicylates,  arsenic, 
antipyrin  and  other  coal-tar  products,  the  bromides,  belladonna,  strych- 
nine, and  numerous  other  remedies,  have  been  from  time  to  time  com- 
mended. 

In  giving  any  of  these  remedies  the  dose  should  be  increased  until 
some  therapeutic  or  physiological  effect  is  produced. 
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CHAPTEE   III. 

INFECTIOUS  DISEASES. 
SCARLATINA.    SCARLET  FEVER. 

Defxnttion. — A  contagious  febrile  disease,  characterized  by  a  pecu- 
liar diffused  eruption  and  a  pronounced  tendency  to  the  development  of 
serious  sore  throat. 

Etiology.— Scarlet  fever  is  probably  always  the  result  of  a  contagion, 
which  may  pass  directly  by  contact  with  the  person  of  the  sick  or  be 
transmitted  through  the  air,  or  be  carried  by  fomites.  The  power  of  the 
poison  to  resist  change  is  very  great,  as  is  also  its  ability  to  pass  into  milk 
and  other  articles  of  food,  and  to  adhere  to  letters  and  other  media  of 
transmission.  Various  investigators  during  late  decades  have  attempted 
to  connect  certain  diseases  of  cows  and  of  other  lower  animals  with  scarlet 
fever  of  man,  but  as  yet  there  is  no  sufficient  reason  for  believing  that 
scarlet  fever  can  be  transmitted  from  man  to  the  lower  animals,  although 
C!its  may  act  sis  carriers  of  the  poison. 

Although  various  pathogenic  germs  have  been  isolated  from  patients 
suffering  from  scarlet  fever,  the  true  nature  of  the  contagion  remains  un- 
known. Streptococci,  diplococci,  micrococci,  bacilli,  and  other  organisms 
have,  it  is  true,  been  found,  but  all  appear  to  be  the  result  of  secondary 
intiK'tiou.  It  is  important  to  note  that  the  diphtherial  organism  can  often 
he  obtained  in  abundance  from  the  pseudo- membranous  angina  of  scarlet 
fever :  but,  on  the  other  hand,  the  most  violent  sore  throat  with  abundant 
exudate  may  exist  without  the  diphtheritic  bacillus. 

Morbid  Anatomy. — ^The  anatomical  changes  in  fatal  cases  of  scarlet 
fever  are  mast  frequent  in  the  throat  and  kidneys.  The  mucous  mem- 
branes of  the  pharynx,  soft  palate,  and  tonsils  are  swollen,  injected,  per- 
haps hemorrhagic.  There  may  be  an  adherent  false  membrane  due  to 
the  presence  of  bacteria,  sometimes  of  the  diphtheria  bacillus.  Super- 
ficial ulceration  and  deep  necrosis  of  the  tissues  ai'e  not  infrequent.  In 
some  instances  the  neighboring  lymphatic  glands  are  swollen  and  in- 
jected and  may  contain  abscesses,  while  the  surrounding  fibrous  tissue 
is  (edematous. 

The  kidneys  are  likely  to  show  the  characteristics  of  an  acute  ne- 
phritis in  a  mild  or  a  severe  form.  The  kidney  is  usually  enlarged,  the 
region  of  the  convoluted  tubes  abnormally  opaque.  It  may  be  injected, 
sometimes  containing  hemorrhagic  spots  beneath  the  capsule  and  on 
section,  or  it  may  be  abnormally  pale.  The  altemtions  of  the  kidney  es- 
pecially characteristic  of  scarlet  fever  are  those  which  were  first  described 
by  Klebs  and  Friedlander  and  designated  as  a  glomerulo-nephritis.     The 
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changes  consist  in  enlargement  of  the  glomeruli  and  a  thickening  of 
the  capillary  wall,  an  increase  of  the  nuclei,  and  a  swelling  and  necrosis 
of  the  capsular  epithelium.  Collections  of  leukocytes  in  the  interstitial 
tissue  are  to  be  found  in  various  parts  of  the  kidney.  The  diseased 
Malpighian  bodies  appear  to  the  naked  eye  as  pale  gra}'  tnuislucent 
points. 

Granular  degenei*ation  of  the  heart'  and  liver  and  moderate  acute 
enlargement  of  the  spleen  are  present.  The  rash  leaves  no  grof^s  evi- 
dence of  its  presence  in  the  skin  except  in  hemorrhagic  cases,  when 
punctate  hemorrhage  is  to  be  found.  Hemorrhage  may  also  take  place 
in  the  mucous  membrane  of  the  intestine.  Pseudo-membranous  X)atche8 
ai*e  sometimes  to  be  found  in  the  stomach  and  intestine.  The  lymphatic 
glands  of  the  body  may  be  enlarged,  and  Wagner  has  described  the 
presence  of  a  disseminated  formation  of  lymphadenoid  tissue  in  the 
liver  and  kidneys. 

Symptomatology. — The  ordinary  period  of  incubation  of  scarlet 
fever  is  from  three  to  five  days,  though  well  authenticated  suid  carefully 
studied  cjises  have  been  i-eported  by  Trousseau  and  others  in  which  it  was 
twenty-four  hours,  whilst  it  may  be  prolonged  to  ten  or  even  twelve  days. 
The  invasion  of  the  disease  is  usually  abrupt ;  in  the  mildest  cases  it  is 
marked  by  nausea  and  chilliness,  in  the  ordinary  cases  by  one  or  more 
chills,  and  by  vomiting,  which  is  apt  to  be  rei)eated  and  severe.  The 
pulse  becomes  at  once  rapid  and  small  (120  to  150),  and  the  axillary 
temperature  rises  to  103°,  or  it  may  be  105°  or  106°  F.  There  is  great 
di-yness  of  the  skin,  mouth,  and  throat,  whilst  the  tongue  is  covered  with 
grayish  fur,  and  the  fauces  ai*e  distinctly  red.  Conjunctival,  nasal,  or 
bronchial  catarrh  is  very  exceptional.  In  from  twelve  to  thirty -six  hours 
the  characteristic  eruption  appears,  in  most  cases  first  upon  the  upper 
chest  and  the  back,  but  sometimes  upon  the  extremities,  and  in  excep- 
tional cases  upon  the  cheeks.  The  spreading  of  the  eruption  is  so  rapid 
that  usually  in  twelve  hours  it  covei-s  the  whole  body.  It  consists  of  a 
scarlet  or  deep-i*ed  punctated  or  stippled  efflorescence ;  sometimes  it  is 
minutely  papular.  Under  pressure  with  the  finger  the  color  disappears, 
but  reappears  immediately  ui>on  removal  of  the  pressure.  Ordinarily  the 
rash  is  nearly  uniform,  but  it  may  l>e  in  patches.  It  is  especially  dark 
colored  in  the  groin  and  in  the  folds  of  the  skin  made  by  flexion  of  the 
extremities.  On  the  nose,  lii>s,  and  chin  it  is  often  wanting,  whilst  it  is 
always  very  pronounced  upon  the  cheeks.  When  it  is  fully  developed  it 
is  sometimes  accompanied  by  an  eruption  of  miliary  vesicles,  although 
the  skin  is  very  dry  and  pungent.  The  eioiption  also  attacks  the  mucous 
membranes,  so  that  the  cheeks  and  the  throat  are  brilliant  red,  swollen^ 
and  often  distinctly  punctated.  The  tongue,  though  red  on  the  tip  and 
edges,  is  covered  with  a  whitish  fur  from  which  project  the  red  papill® 
(strawberry  tongue).  A  few  days  later  desquamation  leaves  the  surface 
of  the  tongue  red  and  rough,  with  greatly  enlai*ged,  very  dark  red  papillia 
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(raspberry  tongae) ;  a  condition  which  may  last  as  long  as  five  days. 
At  this  stage  the  tonsils  are  swollen,  with  their  crypts  distended  with  a 
yellowish- white  creamy  exudate,  which  often  spreads  over  the  sur&oe 
to  make  a  sort  of  false  membrane.  The  contention  of  Lasdgue,  that 
there  is  a  vesicular  eruption  upon  the  mucous  membrane  at  this  time,  is 
plausible.  The  submaxillary  glands  and  the  surrounding  cellulai*  tissues 
are  always  swollen. 

The  coming  out  of  the  eruption  is  not  followed  by  any  immediate 
remission  of  the  general  symptoms ;  the  fever  remains  high,  the  pulse 
rapid,  headache  is  often  extreme,  and  there  is  very  commonly  a  nervous 
agitation  which  may  rise  to  distinct  delirium.  There  are  extreme  thirst, 
complete  anorexia^  more  or  less  constipation  ;  but  vomiting  is  rare  after 
the  second  day.  The  urine  is,  throughout  the  attack,  of  high  specific 
gravity,  dark-colored,  and  very  commonly  contains  a  trace  of  albumin  as 
early  as  the  second  day  of  the  disease.  In  favorable  cases  there  may  be  a 
[piulual  abatement  of  the  symptoms  after  the  second  or  third  day  of  the 
eruption  ;  often,  however,  the  constitutional  disturbances  do  not  subside 
until  the  sixth  or  seventh  day,  when  desquamation  has  fully  begun. 

The  characteristic  course  of  the  fever  in  scarlet  fever  is  a  sudden  rise 
of  temperature,  with  a  maximum  reached  in  the  first  twenty-four  or  forty- 
eight  hours,  followed  by  a  continuous  fever,  with  mild  morning  remis- 
sions and  a  general  tendency  to  decrease  slowly  during  the  next  five  or 
six  days,  at  the  end  of  which  time  there  is  a  rapid  but  not  abrupt  defer- 
vescence. Sometimes  the  temperature  drops  and  the  rash  £Eides  on  the 
second  or  third  day,  both  to  reappear  in  a  day  or  two.  The  quickening 
of  the  pulse  and  that  of  the  respiration  in  most  cases  corresx)ond  to  the 
rise  of  temperature,  upon  which  they  probably  are  largely  dependent. 

Although  the  protective  power  of  an  attack  of  scarlet  fever  cannot  be 
gainsaid,  it  is  certain  that,  especially  in  susceptible  individuals,  there 
may  be  repeated  attacks,  which  may  consist  simply  of  a  bad  sore  throat 
with  some  febrile  reaction.  Between  such  attacks  (the  mildest  possible) 
and  those  in  which  the  patient  passes  immediately  into  collapse  and  dies 
in  a  few  hours  overwhelmed  by  the  poison,  there  is  every  grade  or  variety 
of  scarlatina ;  but,  in  obedience  to  custom,  three  types  may  be  recognized, 
—the  simple,  the  anginose,  and  the  malignant. 

The  simple  scarlet  fever  is  that  which  has  already  been  described  in 
the  text.  In  the  anginose  scarlet  fever  the  throat  symptoms  appear  very 
early,  and  are  attended  with  great  swelling,  and  with  the  rapid  formation 
of  a  membranous  exudate  which  may  extend  upward  into  the  nostrils, 
forward  into  the  mouth,  and  downward  into  the  pharynx  and  larynx. 
The  excessive  fetor,  the  rapid  swelling  of  the  glands  of  the  neck,  and 
the  tendency  to  necrosis  of  the  mucous  membrane  may  make  a  picture 
indistinguishable  from  that  of  malignant  diphtheria,  and  death  may 
resnlt  from  a  septicemia  produced  by  the  local  disease  of  the  throat,  or 
the  ulcers  may  open  the  carotids  or  other  blood-vessels  and  cause  fatal 
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hemorrhage.     Inflammations  of  the  EiLstaehian  tube  and  of  the  middle 
ear  are  common  phenomena. 

In  malignant  scarlet  fever  violent  headache,  vomiting,  dyspnoea,  cya- 
nosis,  convulsions,  delirium,  coma,  and  intense  fever  may  end  in  the 
coui-se  of  a  few  hours,  without  eruption,  in  death  ;  or  the  attack  iiwy  at 
first  seem  not  overwhelming,  but  be  followed  in  a  few  hours  by  violent 
adynamia,  with  great  heart-failure,  weakness  of  the  extremities,  exces- 
sive dyspnoea,  and  nervous  disturbance  ;  sometimes  the  malignant  symp- 
toms first  develop  after  the  appearance  of  the  eruption,  which  may  be 
intense  and  wide-spread.  In  most  cases  of  malignant  scarlet  fever  vomit- 
ing is  pronounced,  and  not  rarely  there  is  diarrhoea.  A  sudden  rise  of 
temperature  immediately  preceding  death  is  also  frequent,  even  at  a  time 
when  the  extremities  are  very  cold  and  the  patient  in  collapse.  In  the 
hemorrhagic  malignant  scarlet  fever  epistaxis  and  abundant  hsematuria 
may  precede  or  follow  the  occuri-ence  of  the  purpuric  and  ]>etechial  enip 
tion,  and  death  may  take  place  almost  immediately  in  collai>se,  or  be  pre- 
ceded by  intense  fever,  violent  dyspnoea,  convulsions,  and  delirium.  A 
rare  form  of  malignant  scarlet  fever  is  that  in  which  all  the  symptoms 
are  lost  in  a  furious  choleraic  diarrhoea. 

Ilelai)se8  in  scarlet  fever  are  rare,  but  do  occur,  with  the  reappear- 
ance of  the  fever,  the  sore  throat,  and  the  eruption.  The  time  of  their 
reappearance  is  from  twelve  to  thirty-six  days  after  the  first  attack. 

Complications. — The  complications  of  scarlet  fever  are  often  very 
serious.  True  diphtheria  may  develop,  or  there  may  be  a  wide-spread 
gangrene  of  the  throat  without  diphtheria.  Severe  adenopathies  are  very 
common,  especially  in  the  submaxillary  and  sterno-mastoid  region,  and 
may  end  in  suppuration  during  the  height  of  the  attack,  or  more  fre- 
quently during  the  early  days  of  convalescence,  with  a  resultant  severe 
or  even  fatal  septiccemia.  In  some  cases  of  scarlatina  the  enlarged  lym- 
phatic glands  harden  into  a  brawny  mass,  exceedingly  intractable  to  all 
medical  treatment.  Middle-ear  inflammation  occurs  probably  in  about 
thirty  per  cent,  of  the  cases,  and  according  to  Burckhart-Merian  a  severe 
suppurative  otitis  media  develoi>s  in  about  four  and  a  half  i)er  cent, 
usually  during  the  period  of  eruption,  revealing  itself  by  violent  earache, 
insomnia,  and  excessive  tenderness  of  the  mastoid  processes. 

Among  the  complications  or  sequelae  of  scarlet  fever  should  be  men- 
tioned multiple  abscesses,  pyothorax,  suppurative  pericarditis,  endocar- 
ditis, and  certain  arthropathies  which  have  been  incorrectly  considered 
as  rheumatic.  Of  scarlatinal  rhe^imatmn,  so  called,  there  are  three  forms : 
that  in  which  the  exudate  is  serous,  that  in  which  it  is  primarily  serous 
and  secondarily  purulent,  and  that  in  which  pus  is  formed  from  the  begin- 
ning. The  affection  generally  begins  from  the  fifth  to  the  seventh  day 
of  the  fever,  or  rarely  during  the  stage  of  desquamation.  It  sometimes 
attacks  many  joints,  but  is  usually  localized  in  a  single  articulation. 
Becovery  in  the  course  of  a  few  days  is  common  with  the  serous  exudate ; 
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recovery  with  more  or  less  permaneiit  change  in  the  joint  is  the  rule 
vhen  the  exudate  is  first  serous  and  then  purulent ;  but  when  from  the 
beginning  pus  forms  in  the  joints,  death  from  pysemia  is  the  common 
result.  It  is  probable  that  these  complications  are  due  to  streptococcus 
poison  from  the  throat. 

The  nervous  sequel®  of  scarlet  fever  are  usually  not  severe,  but  chorea, 
bemiiilegia,  mania,  and  melancholia  have  all  been  reported,  and  prob- 
ably multiple  neuritis  is  more  frequent  than  is  generally  believed. 

Of  all  the  complications  of  the  disease  nephritis  is  the  most  impor- 
tant. Xot  rarely,  even  in  mild  scarlet  fever,  when  the  temperature  rises 
very  high,  albumin  and  even  casts  appear  in  the  urine  during  the  first 
twenty-four  hours :  they  are  the  result  of  the  hyperthermia,  and  have 
no  greater  significance  than  in  various  other  febrile  diseases,  passing 
off  without  serious  result.  The  characteristic  nephritis  of  the  disease 
develops  most-  frequently  in  the  second  or  third  week,  but  may  be  delayed 
to  the  fourth  or  even  sixth  week.  It  may  follow  the  mildest  form  of  the 
disease,  and  come  on  when  all  the  symptoms  seem  most  fiivorable.  The 
finct  evidence  is  usually  an  anasarca  just  below  the  eyes,  which  often  is 
first  detected  in  the  early  morning.  The  nephritis  varies  greatly  in  in- 
tensity ;  in  the  severest  cases  there  are  aching  pains  in  the  back,  chills, 
vomiting,  hsematuria,  and  a  partial  or  even  finally  complete  suppression 
of  the  urine,  with  uroeinic  symptoms  after  some  hours.  Furthest  removed 
from  these  cases  are  those  in  which  the  symptoms  are  so  mild  that  they 
can  scarcely  be  noted,  ~a  little  albuminuria,  a  few  casts,  some  oedema. 
Between  the  two  extremes  may  be  found  every  variety  of  severity. 
Among  the  subacute  eases  are  many  in  which  without  great  care  the 
symptoms,  at  first  so  slight  as  to  be  easily  overlooked,  progress  to  great 
seriousness,  with  profound  alteration  of  the  kidney.  As  oedema  about 
the  eyes  may  occur  without  the  appearance  of  albumin  in  the  urine,  its 
presence  is  not  a  proof  of  nephritis.  Again,  there  is  much  reason  for 
believing  that  a  dangerous  nephritis  may  exist  and  yet  the  urine  be  tem- 
porarily free  from  albumin,  so  that  repeated  examinations  are  necessary 
for  the  detection  of  the  kidney  disease.  (Edema  of  the  lungs  and  acute 
codema  of  the  glottis  are  more  frequent  in  severe  than  in  mild  cases  of 
scarlatinal  nephritis,  but  may  suddenly  appear  in  any  case. 

DIAGN06I8. — The  diagnosis  of  scarlet  fever  in  the  stage  of  incubation 
depends  upon  the  severity  of  the  symptoms,  the  presence  of  vomiting, 
and  the  rapid  rise  of  temperature.  In  malignant  cases  without  the  de- 
velopment of  the  rash  the  diagnosis  must  be  made  by  exclusion,  aided  by 
the  history  of  exx>osure  to  cause.  The  rashes  produced  by  antipyrin, 
belladonna,  oil  of  copaiba,  and  some  other  drugs  resemble  somewhat 
the  rash  of  scarlet  fever,  but  the  absence  of  fever  and  of  sore  throaty  with 
the  presence  of  other  symptoms  of  poisoning,  usually  makes  the  diag- 
DOKis  easy.  Acute  exfoliative  dermatitis  may  develop  without  obvious 
CMue,  and,  as  it  has  a  sudden  onset,  a  brilliant  exanthem  closely  resem- 
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bling  that  of  scarlet  fever,  and  distinct  fever  with  nervous  phenomena, 
it  may  at  fii*st  \>e  imx)ossible  to  distinguish  it  from  scarlatina.  The  ab- 
sence of  throat  symptoms  and  of  thi»  peculiarities  of  the  tongue  of  scarlet 
fever,  and  the  fiict  that  the  desquanuition  affects  the  hair  and  the  nails, 
usually  make  the  final  recognition  easy. 

The  diagnosis  between  diphtheria  and  scarlet  fever  is  not  always 
possible,  because  undoubtedly  diphtheria  is  sometimes  accompanie<i  by  a 
scarlatinal  rash,  whilst  Loefller's  bacillus  imiy  be  present  in  scaiiet  fever. 
In  other  words,  a  pure  diphtheria  may  closely  simulate  a  scai'let  fever, 
and  diphtheria  frequently  coexists  with  a  scarlet  fever,  so  that  at  times 
the  most  acute  practitioner  cannot  unravel  a  case  sufficiently  to  know 
whether  he  has  one  simply  of  diphtheria  or  one  of  mixed  infection. 
In  some  cases  a  history  of  exposure  may  greatly  aid  in  the  diagnosis. 
Fortunately,  so  far  as  treatment  is  concerned,  the  diagnosis  is  of  little 
practical  importance,  as  the  treatment  of  tlie  scaiiet  fever  complicated 
with  diphtheria  would  be  precisely  that  of  a  diphtheria  simulating  scarlet 
fever. 

Prognosis. — The  mortality  in  scarlet  fever  varies  in  diffei-ent  epi- 
demics and  under  different  circumstances  from  one  to  forty  per  cent. 
It  is  greater  in  hospital  practice  than  in  civil  life,  among  the  poor  than 
among  the  rich.  In  children  under  one  year  the  death-rate  is  very  high, 
but  it  diminishes  after  the  first  year  until  it  reaches  its  minimum  between 
six  and  twelve  years  of  age.  Any  previous  disease  or  diathesis  greatly 
increases  the  danger.  The  prognosis  is  grave  in  proportion  to  the  severity 
of  the  early  symptoms ;  high  fever,  great  ad^-namia,  restlessness,  intensity' 
of  the  sore  throat,  any  of  these  occurring  early  are  very  serious,  as  are 
also  extreme  rapidity  of  the  pulse  and  elevation  of  the  temperature.  A 
precocious  painful  swelling  of  the  submaxillary  gland  is  of  evil  import. 
The  nwyority  of  cases  of  nephritis  recover  under  careful  treatment,  but  a 
complete  early  suppression  of  urine  is  very  dangerous. 

Treatment.— Absolute  isolation  in  a  fiilly  ventilated  room,  with  all 
the  precautions  as  to  bedclothing,  etc.,  which  are  especially  described  in 
the  article  on  tjT)hoid  fever,  are  essential  in  the  treatment  of  scai*let  fever. 
The  activity  of  the  contagion  and  the  seriousness  of  the  disease  make  it 
imperative  that  the  physician  should  carefully  supervise  the  disiufection 
of  the  sick-room. 

Although  belladonna,  mercurials,  salicylic  acid,  and  various  other 
drugs  have  been  recommended  as  specifics,  there  is  no  remedy  which  has 
any  power  to  affect  the  course  of  the  ffever.  The  symptoms  must  be  met 
as  they  arise.  When  the  vomiting  is  severe,  carbonic  acid  water,  lime 
water  and  milk,  and  bismuth,  will  often  be  found  effectual.  If  these 
fail,  a  quarter  of  a  grain  of  cocaine,  in  solution,  every  one  or  two  hours, 
may  be  tried  for  a  few  doses.  For  the  relief  of  nervousness  and  insomnia 
the  bromides,  trional  or  sulphonal,  and  chloral,  used  very  carefully,  are 
of  value.     Hyoscine  will  frequently  control  the  delirium  and  produce 
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sleep^  bat  is  an  extremely  dangerous  remedy,  as  by  increasing  the  dry- 
ness of  the  throat  and  probably  also  by  producing  paralytic  weakness 
of  the  throat  it  tends  greatly  to  increase  symptoms  of  suffocation  in 
anginose  cases :  we  have  seen  it  apparently  cause  death  in  this  way. 
In  order  to  maintain  the  secretions,  and  especially  to  lessen  the  strain 
upon  the  kidneys,  the  child  should  be  encouraged  to  drink  cold,  simple, 
or  carbonated  water  very  fireely. 

Antipyretic  treatment  is  in  most  cases  essential.  Phenacetin,  anti- 
pyrin,  and  antifebrin  will  reduce  the  temperature,  but  certainly  grave 
danger  accompanies  the  free  use  of  any  of  these  remedies ;  although,  on 
the  other  hand,  small  doses  given  at  regular  intervals  may  do  great  good 
by  quieting  the  nervous  disturbance  and  helping  in  the  reduction  of  tem- 
perature. Quinine  has  been  strongly  recommended  as  an  antipyi*etic  by 
practitioners,  but  to  have  a  distinct  effect  must  be  given  in  large  doses, 
—a  practice  which,  in  our  opinion,  is  not  justifiable.  On  the  other 
hand,  when  given  in  moderate  dose  it  probably  is  of  sei-vice  in  tending  to 
reduce  temperature,  as  well  as  by  supporting  the  nerve-centres.  The 
bisalphate  should  always  be  employed,  as  more  easy  of  absorption,  and 
if  it  irritate  the  stomach  it  should  be  given  by  the  rectum,  not  in  sup- 
positories, but  in  slightly  acidulated  (tartaric  acid)  solution. 

As  the  fever  of  scarlatina  does  not  bist  over  a  few  days,  a  temperature 
of  102.5°  F.  does  very  little  harm.  When,  however,  it  rises  to  103°  F.  or 
above,  cold  should  be  used  externally,  first  by  sponging,  and,  if  this  fedl, 
by  packing  or  by  bathing.  The  severity  of  the  baths  must  be  propor- 
tionate to  the  resistance  of  the  fever ;  probably  in  most  cases  the  bath  at 
a  temperature  of  85°  F.  gradually  reduced  to  80°  or  75°  F.  is  the  best. 
Leiter's  tubes  applied  to  the  head  and  to  the  abdomen,  with  iced  water 
ran  through  them,  sometimes  suffice.  The  cold  pju5k,  or  the  bath,  or 
whatever  means  is  employed,  must  be  used  until  the  desired  effect  is 
produced,  and  be  repeated  whenever  the  temperature  rises  to  103°  F. 
If  there  be  a  tendency  to  relapse,  alcoholic  stimulants  should  be  given 
freely  jast  l)efore  the  patient  is  put  into  the  bath ;  and  hot- water  bottles 
or  bags  may  sometimes  be  advantageously  applied  to  the  extremities 
whilst  the  patient  is  in  the  bath. 

The  treatment  of  adynamia  in  scarlet  fever  is  similar  to  that  of  ex- 
haustion from  other  fevers.  (See  Tyi)hoid  Fever.)  As,  however,  there 
is  a  special  tendency  to  irritation  of  the  stomach  and  of  the  kidneys, 
ammonium  cai*bomite  and  other  irritating  drugs  must  be  avoided. 

Through  the  whole  course  of  the  disease  the  throat  must  be  very 
carefully  treated.  The  local  external  use  of  ice  by  india-rubber  bags 
fiwtened  around  the  neck  underneath  the  jaws  is  often  advantageous, 
whilst  small  pieces  of  ice  may  be  allowed  constantly  to  melt  in  the 
month.  Potassium  chlorate  has  been  very  largely  used  in  scarlet  fever, 
and  Ls  sometimes  of  service  as  a  local  remedy  to  the  throat ;  except  for  its 
local  action  it  is  of  no  value  whatever,  and  it  has  without  doubt  aided  in 
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nomerous  cases  in  causing  death  by  irritating  the  kidneys  and  increasing 
the  danger  of  nephritis.  Tincture  of  ferric  chloride,  solution  of  silver 
nitrate,  glycerite  of  tannin,  and  various  other  astringent  solutions  are 
employed  by  different  practitioners  as  local  applications.  Spraying  the 
throat  out,  however,  with  a  peroxide  of  hydrogen  solution  has  seemed 
to  us  the  best  of  all  local  treatment.  (See  Diphtheria.)  The  official 
preparation  may  be  used  of  the  full  strength,  or  diluted  one-half.  When 
there  is  a  tendency  to  closing  of  the  nostrils,  the  spray  should  be  thrown 
into  the  nostrils,  if  i)ossible,  from  behind  ;  if  not,  from  the  front. 

If  suppuration  of  a  gland  occurs,  a  free  incision  should  be  at  once 
made.  In  order  to  allay  the  burning  and  itching  of  the  skin,  cosmoline, 
cacao  butter,  cold  cream,  lard  freed  from  salt  by  washing,  olive  oil,  or 
other  bland  fat  should  be  freely  applied  to  the  surface  of  the  body 
morning  and  evening,  after  the  first  or  second  day  of  the  eruption. 
When  the  eruption  retrooedes  or  fails  to  develop,  the  hot  mustard  batli, 
or,  if  there  be  high  temperature,  the  cold  mustard  bath,  will  often  be 
of  service.  The  treatment  of  nephritis  is  that  of  acute  nephritis  from 
other  cause.     (See  Acute  Destimimative  Nephritis.) 

RUBEOLA.     MEASLES. 

DEFiNiTroN.  —A  eoutagious  orui)tive  fever,  characterized  by  the  early 
and  severe  development  of  c^itarrhal  symptoms,  and  the  api>earanee  on 
the  third  or  fourth  day  of  a  peculiar  eruption,  which  may  be  vesicular, 
but  is  usually  composed  of  very  minute  papules,  arranged  in  iri'egular, 
more  or  less  cresceutic  pfitches. 

Etiotx)GY. — The  cause  of  measles  is  always  a  contagion,  whose  nature 
hiis  not  yet  been  fully  established.  In  searching  for  the  supposed  germ 
of  the  diseiise  bacteriologists  have  found  in  various  paits  of  the  body 
streptococci,  micrococci,  bacilli,  and  other  micro-organisms,  which  are 
without  doubt  due  to  secondary  infection.  The  same  appears  to  be  true 
of  the  diplococous  obtained  by  Cornil  and  Bab^s,  which  is  probably 
identical  with  the  well-known  pneumococcus  of  pneumonia.  In  1892 
Canon  and  Pfeiffer  discovered  an  organism  in  the  blood  as  well  as  in  the 
catarrhal  secretions  of  patients  suffering  from  measles,  which  is  believed 
by  some  to  be  the  specific  germ  of  the  disease.  This  organism  is  remark- 
able for  its  variations  in  size  and  shape ;  it  exists  both  as  a  diplocoocus 
and  as  a  bacillus  as  long  as  the  diameter  of  a  red  blood-corpuscle. 

Although  measles  is  most  frequent  in  children,  yet  adults  unprotected 
by  a  previous  attack  readily  take  the  disease  on  exposure  to  the  conta- 
gion, and  botli  sexes  are  equally  affected.  One  attack  of  measles  aflTords 
a  very  decided  but  not  completely  perfect  protection. 

Morbid  Anatoiy.— In  &tal  cases  of  measles  death  is  nsnally  the 
result  of  complications,  especially  in  the  respiratory  tract  These  are 
present  as  foci  of  broncho-pneumonia  or  of  lobular  pneumonia,  with 
more  or  less  extensive  patches  of  atelectasis  from  obstruction  of  Qub 
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bronchi  by  catarrhal  secretion.  A  persistence  of  such  inflammatory 
comlitions  in  the  lungs  is  not  infrequent  in  virtue  of  their  infection 
rlth  tubercle  bacilli,  and  death  may  eventually  result  from  pulmonary 
tuberculosis. 

SiHPTOMATOLOGY. — The  period  of  incubation  is  about  ten  days,  at 
the  end  of  which  time  an  abrupt  rise  of  temperature,  to  102°  or  103°  F. 
the  first  day,  with  or  without  chill,  occurs,  and  the  characteristic  catar- 
rhal symptoms  appear.     The  conjunctivsB  become  red  and  watery,  there 
is  frequent  sneezing,  with  excessive  nasal  secretion,  and  not  I'arely  epis- 
taxis,  laryngitis,  tracheitis,  and  even  a  mild  bronchitis,  rapidly  develop. 
Of  these  catarrhal  symptoms  those  concerned  with,  the  eyes  and  the  nose 
are  most  pronounced,  but  even  at  this  time  the  least  exposure  is  liable  to 
produce  severe  bronchitis  or  pneumonia.     The  throat  is  sometimes  a 
little  sore,  but  never  as  it  is  in  scarlet  fever.     In  many  cases  during  the 
stage  of  invasion  the  hard  and  soft  palates  and  the  throat  itself  are  very 
red  and  covered  with  minute  spots  or  points,  which  ai'e  sometimes  spoken 
<if  :is  an  eruption  upon  the  mucous  membrane.    For  the  next  three  or 
four  days  there  are  headache,  malaise,  pronounced  fever,  anoix?xia,  and 
not  rarely  vomiting  or  diarrhoea.     Severe  nervous  symptoms  are  rare, 
ihuugh  in  very  lv.id  eases  delirium  and,  especially  in  young  children, 
convulsions  may  occur.     In  from  three  to  five  days  the  beginning  of  the 
second  stage  of  the  disease  is  marked  by  the  development  of  the  erup- 
tion, which  almost  invariably  appears  first  upon  the  cheeks  and  fore- 
head and  around  the  mouth,  and  spreads  rapidly  downward  over  the 
rest  of  the  body.     It  consists  fii-st  of  minute  papules,   which  are  sur- 
roimde^l  by  a  pale-red,  slightly  elevated  border  and  become  confluent. 
When  fully  developed  the  eruption  consists  of  dark-red  macules,  which 
by  the  finger  csm  be  found  to  be  slightly  elevated,  and  are  of  irregular 
shape  and  size,  more  or  less  erescentic,  dentated,  and  often  fantastically 
arraiigeil  in  festoons  or  column-like  groups.     Under  the  pressure  of  the 
finger  they  lose  their  color  at  once,  but  regain  it  immediately  upon  re- 
moval of  the  pressure.     With  the  appearance  of  the  exanthem  the  fever 
usually  increases,  and  the  catarrhal  symptoms  become  more  manifest. 
In  from  thirty-six  to  forty-eight  hours,  however,  in  favorable  cases  all 
the  symptoms  begin  to  decline,  and  in  from  three  to  six  days  the  fever 
ban  disappeared,  desquamation  has  commenced  upon  the  face,  and  a 
rapid  convalescence  has  been  entered  upon. 

In  some  cases  the  eruption  of  measles  is  very  small  and  remains  dis- 
crete, whilst  in  others  the  patches  flow  together  so  as  to  make  a  uniform 
covering  of  the  surface,  which  resembles  somewhat  the  rash  of  scarlet 
fever.    Very  rarely  the  measle  rash  become*  vesicular. 

The  departure  of  measles  from  the  ordinary  type  is  best  studied 
nnder  the  heads  of  mild  and  malignant  causes.  Of  the  benign  varieties 
tbe  most  remarkable  is  that  in  which  all  the  symptoms  of  the  disease  are 
present  except  the  eruption,  producing  a  disease-i)icture  whose  true  nature 
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can  be  recognized  only  by  knowledge  that  the  subject  has  been  exposed 
to  the  contagion  of  measles.  In  a  similar  way  there  would  appear  to  be 
certain  cases  of  measles  in  which  the  catarrhal  symptoms  are  altogether 
wanting.  There  is  also  an  abortive  form  of  the  disease  in  which  the 
eruption  appears  with  the  ordinary-  symptoms,  but  fades  immediately, 
with  a  rapid  abatement  of  the  fever,  and  a  well-developed  convalescence 
by  the  fifth  or  sixth  day  of  the  disease.  These  cases  can  be  at  once  dif- 
ferentiated from  those  in  which  there  is  a  sudden  retrocession  of  the 
eruption  by  the  immediate  abatement  of  the  constitutional  symptoms. 

Among  the  maliguiuit  forms  of  measles  may  be  placed  those  cases  in 
which  the  disease  develops  during  the  course  of  some  other  serious  illness, 
as  a  tuberculosis,  or  even  an  acute  disorder,  like  typhoid  fever  or  diph- 
theria. Under  these  circumstances  the  counse  of  the  measles  is  very 
frequently  irregular,  the  eruption  imi)erfectly  develope<l,  the  fever  high, 
and  the  complications  excessive.  A  form  of  measles  which  has  been 
especially  seen  in  the  army,  and  in  children's  asylums,  is  that  in  which 
from  the  beginning  there  is  violent  dyspuani  with  marked  cyanosis,  and 
usually  rapid  death  from  asphyxia.  In  many  of  these  cases  examination 
will  reveal  the  fine  disseminated  rfiles  of  a  capillary  bronchitis,  but 
sometimes  the  only  departure  from  the  norm  to  be  made  out  is  extreme 
feebleness  of  the  respiratory  movements.  It  is  to  this  variety  of  measles 
that  the  name  of  epidemw  capillary  hroitchitk  hius  been  given. 

In  the  ataxic  or  adynamic  form  of  measles  the  severe  symptoms 
usually  develop  at  the  time  of  the  appearance  of  the  eruption.  The 
pulse  becomes  very  rapid,  the  respiration  exceedingly  hurried,  the  tem- 
perature rises  to  104°  or  105°  F.,  and  the  dry  tongue,  typhoid  face,  great 
muscular  prostration,  and  other  symptoms  of  the  typhoid  state  rapidly 
develop.  In  young  children  repeated  convulsions  are  frequent  and  often 
end  in  coniiu  In  adults,  delirium,  mild  and  muttering  or  fierce  and 
maniacal,  comes  on.  Death  in  such  cases  may  occur  in  three  or  four 
days ;  or  with  the  development  of  natunil  sleep  and  a  great  increase 
in  the  secretion  of  the  urine  the  violence  of  the  symptoms  may  abate. 
In  some  of  these  cases  there  is  a  sudden  disappearance  of  the  eruption, 
with  a  great  increase  of  the  symptoms.  A  rare  form  of  measles  is  that 
known  as  ^' black  measles,"  with  hemorrhage  under  the  skin  and  into 
the  mucous  membranes,  terminating  in  death  in  two  or  three  days. 

Complications. — In  measles  as  ordinarily  seen  the  complications  are 
very  often  much  more  serioiLS  and  important  than  the  original  disease. 
The  most  frequent  of  them  are  connected  with  catarrhal  irritation  of  the 
respiratory  mucous  membrane.  Violent  nasal  csitarrh  may  give  rise  to  a 
serious  otitis  media ;  laryngitis  may  be  followed  by  so  much  swelling  as 
to  produce  symptoms  of  laryngeal  obstruction  ;  whilst  actual  membranous 
exudation  is  not  very  rare  in  the  throat  and  larynx,  and  may  be  asso- 
ciated with  the  diphtheria  bacillus.  Bronchitis  is  almost  universal,  and 
is  especially  prone  to  pass  into  the  small  tubes  and  pitniuce  a  capillary 
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bronchitis  followed  by  the  formation  of  small  infiltrated  patches  through 
the  longs,  which  by  their  couflnence  may  produce  wide-spi*ead  lobular 
pnenmonia.  Broncho-pneumonia  also  occurs.  The  pulmonary  compli- 
cations may  develop  at  any  period  of  the  disease,  but  are  more  frequent 
and  severe  during  the  stage  of  eruption  and  also  during  convalescence. 
They  are  usually  marked  by  increased  fever,  rapid  respiration,  and  dys- 
pnoea. Fine  sibilant  or  more  commonly  fine  moist  rftles  may  be  heard 
upon  auscultation  through  the  whole  chest,  but  a  very  severe  dissemi- 
nated lobular  pneumonia  may  exist  without  dulness  of  percussion  or 
vithout  alteration  of  the  breath-  or  the  voice-sounds :  only  when  the 
patches  are  confluent  do  these  physiciil  signs  of  consolidation  become 
apparent.  When  severe  pulmonary  complications  occur  in  young  chil- 
dren the  dyspnoea  is  extreme  and  convulsions  are  not  rare ;  deiith  from 
saffocation  may  occur  during  the  second  or  third  day. 

In  healthy  subjects  the  conjunctivitis  rarely  ends  in  suppuration  or 
serious  trouble,  but  in  delicate  children  suppurative  conjunctivitis, 
diffuse^l  purulent  keratitis,  and  ulceration  of  the  cornea  are  especially 
common. 

Tubercular  disease  often  develops  during  the  convalescence  of  measles. 
The  resistive  power  of  the  system  seems  to  be  lowered  out  of  proportion 
to  the  severity  of  the  original  disease,  whilst  the  various  catarrhal  inflam- 
mations afford  an  excellent  nidus  for  the  bacillus. 

Diagnosis. — During  the  i)eriod  of  invasion  the  catarrhal  symptoms 
separate  measles  from  the  ordinary  eruptive  fevers,  but  cause  the  attack 
to  resemble  very  closely  one  of  epidemic  influenza.  The  most  important 
difference  in  the  affections  is  that  in  grippe  the  temperature  is  apt  to  reach 
its  maximum  in  the  first  few  hours,  whilst  in  measles  it  mounts  steadily 
for  two  or  three  days.  The  eruption  of  measles  is  sometimes  simulated 
by  the  rashes  produced  by  copaiba  and  other  drugs,  but  under  such  cir- 
ciunstances  the  catarrhal  symptoms  are  wanting,  and  fever,  if  present, 
takes  a  diverse  course.     (See  also  Rotheln  and  Small-pox.) 

Prognosis. — ^In  healthy  children,  properly  taken  care  of,  measles  is 
ordinarily  a  very  trivial  affection,  almost  free  from  danger  to  life.  On 
the  other  hand,  in  some  epidemics  it  has  almost  rivalled  the  plague  in  its 
destractiveness,  fifty  or  even  seventy  per  cent,  of  the  cases  ending  in 
death.  The  mortality  is  excessive  between  the  ages  of  one  and  four. 
In  civil  life,  among  adults  well  taken  care  of,  the  mortality  should  not 
be  more  than  three  or  four  per  cent. ;  in  armies  and  crowded  prisons  it 
may  rise,  as  at  the  si^e  of  Paris,  to  thirty -seven  per  cent.  Eace  charac- 
teristics are  of  imi)ortance.  Death  is  much  more  frequent  among  negroes 
than  among  whites ;  whilst  the  results  of  the  inoculation  of  semi -barbarous 
people  with  the  contagion  have  been  frightful.  In  North  America,  South 
Africa,  and  Oceanica,  half  the  population  of  a  whole  district  has  died  in 
the  eoiu^  of  a  few  weeks. 

Treatment. — Owing  to  the  great  tendency  to  catarrh,  the  mildest 
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case  of  meaisiles  shouUl  be  [Uit  to  bed  and  kept  tli<"re  until  eoiivale.si'em*« 
is  establislied.  mid  the  ^rentes?;?  care  shinibl  be  ^idis*n|ueiitly  exereLsecl 
for  some  weeks  until  deMiiuiniiition  is  eonipletely  o^er ;  exposure  may 
eiiiLse  death.  The  siek-rooui  should  iwi'  some  what  darkeued  so  long  as 
there  iK  any  photopholiia,  and  shmdd  Ix^  well  ventilated,  but  fj-ee  from 
draughts*  The  conjuuetiva  should  be  cashed  ouee,  twieej  or  oftener 
a  day,  acex>rding  to  the  severity  of  the  symptoms,  wdth  satiinited  solu- 
tion of  borie  aeid  ;  whilst  lx>rax,  potassium  chlorate,  and  other  kx-id 
remedies  shoul*!  L>e  used  for  mucous  inflammation  in  the  nose,  nunitb, 
and  fauces.  The  diet  should  he  light  but  nutritioiLS,  cousistiug  of  milk 
and  milk  pui-dcfi,  aninml  broil ls,  and,  as  eoinali^eeiicc  comes  t»n,  milk- 
tOBiStj  oystem,  sweetbreads,  chit' ken,  and  otiier  light  si>lid  foods. 

In  the  ordinary  Cii.se  of  measles  the  only  medical  treatment  required  Is 
the  administration  of  moderate  doses  of  potassium  eitnitc,  which  has  a 
tendency  to  tavor  pei^pirution,  inereiuse  the  st^crclion  of  urine,  au<l  favor- 
ably affe<'t  the  bronchial  inflamniidion.  If  (*onstipatiou  exist,  it  should 
be  iuuuediately  relieved,  Diarrluea  should  not  Ix*  interfered  with  so 
long  as  it  is  slight ;  if  it  be  excf^ssive,  bismuth  and  carlwlic  acid,  or 
oilier  lofral  remrHlit\s,  may  be  ns<xl.  If  the  erni^tion  be  th/layed  or  if  it 
retrocede,  the  patient  shtaild  be  put  at  once  in  a  hot  bath  or  a  hot 
mustai-d  bath  (two  t^^aspiKmluls  to  the  gallon),  or  the  hot  mustard  fo<>t- 
balh  should  l)e  used,  A  sudden  ris</  of  temperature,  nr  even  a  ^  ery  high 
temperature  gnitlnaOy  attaineil,  almost  invariably  indicates  the  coniiug 
on  of  bronchial  or  pneumonic  irritation,  and  calls  therefore  for  the  em- 
ployment of  connter  irritation  ami  the  ajjpropriate  internal  remtMlles.  A 
temix*rary  elevation  of  temperature  does  no  harm,  but,  jts  any  eontinu- 
anceof  a  sever©  pyrexia  (103*^  F.)  is  dangerous,  it  must  l>c  met  by  the 
use  of  external  cohl  or  i)f  antii>yretics.  Of  the  antipyretics  plionacetin 
is  probably  the  sjifest,  next  after  it  ant i pyrin.  In  uu  cas*^  slRuild  very 
large  tlos*\s  of  thes*:^  rennxlies  \w  used*  It  is  safer  to  reduce  the  temper- 
ature by  means  of  the  hath  of  the  temperature  of  90**  F,,  which  if  essen- 
tiid  ma>'  1x^  further  cooled,  even  as  Ifiw  a>s  80**.  As  the  jiyrexia  is  very 
Biddom  urgent,  the  bath  should  Ix  used  ntit  only  cautiously  but  also  with 
slow  increais**  of  p^nvcr,  so  that  no  greater  applicatinu  of  external  cold 
be  made  tlmn  is  al)S<dutely  ess<-ntial.  Atter  n^moval  from  the  batli  the 
patient  should  l>e  rapidly  dried,  and  if  there  Ix-  any  failure  of  vitjility 
whiskey  shonUl  Ix^  given. 

The  treat mcnt  of  the  pnhnome  complications  of  measles  does  not  dif- 
fer from  that  of  similar  condition  of  the  lungs  arising  from  other  cause. 
St*dative  reme^lies  are,  lnjwe\'er,  liorue  vei'y  l>adly,  and  stimulants  are 
commonly  necessary  from  the  fii-st.  Small  doses  of  ipecac  may  l>e  given 
with  potassium  citrate,  but  stimulant  expectorants,  sneh  jvs  ammoiuum 
chloride,  tereljene,  and  oil  of  encalyptiLS,  are  soon  demanded.  Extract  of 
ergot  is  sometimes  valuable  in  rcxtucing  the  congestion  ;  and  the  free  use 
of  hot  p^lultices  over  the  chest  is  of  the  utmost  ^alue.      In   malignant 
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measles  free  stimulatioii  should  be  employed  from  the  onset,  by  means 
of  whiskey  or  brandy,  raw  beef  juice,  and  meat  essences. 

ROTHELN.     GERMAN   MEASLES. 

Defdotion. — ^A  contagious  febrile  disease,  characterized  by  mild  ca- 
tarrh, a  measles-like  eruption,  and  enlargement  of  the  lymphatic  glands. 
Etiology. — ^Botheln,  although  long  confounded  with  other  exanthem- 
atOQS  diseasi^  is  without  doubt  distinct.  It  occurs  almost  univei'sally 
in  epidemics,  and  is  due  to  a  contagion  of  unknown  nature,  which  is 
capable  of  being  transferred  in  fomites  and  is  given  off  by  the  subject 
from  the  i>eriod  of  invasion  to  well- advanced  convalescence. 

Symptomatology. — ^The  invasion  period  of  rotheln  is  shoil;,  and 
marked  only  by  slight  fever,  malaise,  nervous  disturbances,  and  some 
coDJunctival  catarrh.  Even  at  this  time,  however,  pressure  upon  the 
jugular  and  subauricular  lymphatic  glands  will  usually  detect  tenderness. 
The  eruption  is  especially  prone  to  develop  during  the  night,  and  in  more 
or  leas  erratic  ways.  It  may  appear  first  on  the  fiice  or  ui)ou  the  body,  or 
on  the  inner  side  of  the  arms,  etc  It  is  more  or  less  polymorphous  in 
color  and  size  and  form,  as  well  as  in  dissemination.  Upon  the  trunk, 
and  especially  upon  places  where  there  is  continuous  pressiue,  the  spots 
may  become  confluent,  whilst  upon  the  hands  and  feet  they  are  usually 
discrete.  The  eruption  spreads  rapidly,  reaching  commonly  its  full  efflo« 
reseence  and  beginning  to  fade  in  from  twenty-four  to  thirty -six  houi*s, 
and  disappearing  entirely  without  desquamation  in  three  days.  Its  color 
ranges  from  a  pale  ix)se  to  a  deep  red  ;  and,  whilst  it  varies  greatly  in  its 
minute  ap|)eamnce,  there  are  two  typical  forms, — one  in  which  the  spots 
are  minutely  papular,  like  measles,  and  one  in  which  they  are  large, 
reddish  plaques,  suggesting  scarlet  fever. 

Dming  the  stage  of  eruption  the  bodily  temperature  usually  remains 
below  101°  F.,  but  may  rise  to  103°  ;  the  conjunctival  and  nasal  catarrh 
persist  until  convalescence,  but  are  rarely  so  severe  as  in  true  measles. 
The  most  distinctive  feature  of  the  disease  is  the  glandular  enlargement. 
This  is  most  pronounced  in  the  occipital,  submaxillary,  and  carotid 
glands,  and  is  often  very  severe.  In  some  cases,  however,  the  only  glands 
S|rparently  affected  are  those  of  the  extremities  or  of  the  trunk,  and  these 
■tty  not  be  visibly  swollen,  although  tender  upon  pressure.     The  glan- 

ttlttlar  riiliir^MiR^iit  ilin-^s  not  always  disiiiJiu-ar  vs  ith  the  exanthem,  and 
^artAimjt-ft*  may  l>e  detected  two  weeks  after  the  first  invasion.  \Mien 
^  eruption  has  not  lKM*n  severe  it  is  often  impossible  to  demonstrate 
*  true  desquatmition,  but  a  fiirfiiraeeous  shedding  of  the  epiderm  may 
Bometime^  be  detected, 

T1ir*re  i«  mid  tn  be  a  nmligTijiiit  form  of  the  tlisease,  but  usually  there 
an*  m  mmp\icn^imi»  and  the  csase**  pass  rapidly  to  recovery. 

Duos^oe^B. — If  ij*,  afltomuMJ  ttuU  the  eruption  in  rotheln  may  exist 
viHioiil  the  riilarg^slfBF         ^^dtie  glands,  and  the  enlargement  of 
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the  lymphatic  glands  without  the  eruption.  In  such  cases  the  diagnosis 
tould  }ye  fixed  only  by  a  knowledge  of  exposure  to  the  cause  of  the  disease. 
In  our  experience  the  only  affection  which  the  disease  resembles  is  measleSy 
from  which  we  believe  it  is  especially  separated  by  the  lymphatic  enlarge* 
ment  and  tenderness,  as  well  as  by  the  mildness  of  the  catarrh  and  of  the 
genei'al  symptoms,  and  by  the  polymorphic  character  of  the  eruption. 

Treatment. — Rarely  is  other  treatment  required  than  simple  nursing: 
Any  symptoms  which  may  arise  should  be  met  on  general  principles. 

VARICELLA.     CHICKEN-POX. 

Definition. — A  specific  contjigious  fever,  occurring  chiefly  in  chil- 
dren, and  characterized  by  the  presence  of  a  vesicular  eruption. 

Etiology. — Various  organisms  have  been  isolated  from  the  lymph  of 
the  vesicles  of  chicken-pox,  and  Biireggi  asserts  that  he  has  discovered  an 
ovoid  micrococcus  which  exists  in  the  white  blood-corpuscles  and  whose 
cultures  are  cjipable  of  pix)ducing  varicella  in  infants ;  whilst  PfeiflTer 
has  found  an  amoeba-like  parasite  in  the  vesicular  lymph.  Varicella  is 
certainly  distinct  from  all  other  diseases,  and  is  entirely  incapable  of  pro- 
tecting from  small-x)ox  or  other  affections.  It  occurs  almost  exclusively 
among  children. 

Symptomatology. — ^The  period  of  incubation  is  from  ten  to  fifteen 
(lays,  followed  by  a  i>eriod  of  invasion  which  in  most  of  Steiner's  in- 
oculation experiments  lasted  four  days,  but  which  in  the  natural  disease 
is  ordinarily  much  shorter.  The  symptoms  usually  consist  simply  of  a 
slight  fever  and  malaise,  although  there  are  cases  in  which  violent  vomit- 
ing, delirium,  very  high  temperature,  convulsions,  and  excessive  dj's- 
pnoea  develop  to  an  alarming  degree.  There  is,  moreover,  no  distinct 
relation  between  the  severity  of  these  primary  symptoms  and  the  gravity 
or  prolongation  of  the  whole  sickness.  The  eruption  usually  first  appeare 
upon  the  trunk,  only  in  rare  cases  upon  the  face,  and  is  first  a  macule, 
then  a  transparent  vesicle  which  l>ecomes  opaque  and  finally  forms  into  a 
crust.  The  macular  stage  is  so  short  that  it  is  often  overlooked.  The 
vesicles  are  brilliant,  rarely  umbilicated,  surrounded  by  a  reddish  areola, 
and  varying  in  size  from  a  tenth  to  a  quarter  of  an  inch  :  especially  when 
scratehed  by  the  child,  they  may  leave  distinct,  ugly  scars.  Fresh  grouiis 
of  the  eruption  may  appear  for  several  days,  so  that  various  stages  of  the 
pock  coexist  side  by  side.  In  cachectic  cases  the  varicellar  eruption  is 
purpuric,  and  may  be  ecchymotic ;  even  gangi^enous  ulcers  sometimes 
result.  Tlie  eruption  may  occur  upon  mucous  membranes,  producing  a 
simple  or  an  ulcerated  stomatitis,  angina,  tracheitis,  conjunctivitis,  or 
vulvitis.  During  the  eruptive  stage  there  is  generally  a  mild  fever.  In 
ordinarj'^  vaiicella  severe  complications  are  rare,  though  nephritis  does 
occasionally  occur.  In  purpuric  or  malignant  varicella  various  hemor- 
rhages,  local  gangrene,  pneumonia,  pleurisy,  and  abscesses  have  been 
noted  ;  whilst  severe  nephritis  is  not  infi-equent. 
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Diagnosis. — Varicella  can  usually  be  distinguished  from  varioloid 
trithout  difficulty  by  the  absence  of  serious  prodromic  symptoms ;  by  the 
appearance  of  the  first  vesicles  upon  the  trunk ;  by  the  absence  of  the 
hard,  shotty  feeling  of  the  i)apules,  or  of  umbilication  in  the  vesicles ;  and 
by  the  fiiilui'e  finally  to  develop  pustules.  The  varicella  pocks  are  also 
more  bleb-like^  and  the  ai*eolation  around  them  is  not  so  deep.  When 
the  pock  of  varicella  becomes  confiuent  and  in  some  places  umbilicated, 
the  diiignosis  may  for  a  time  be  very  difficult,  especially  if  there  be  no 
distinct  history  of  the  earlier  stages  of  the  attack.  Acute  pemphigus, 
varioelliform  syphilides,  and  certain  other  skin  affections  occasionally 
closely  resemble  varicella,  but  can  usually  be  distinguished  without  dif- 
ficulty by  being  apyretic  or  by  the  slow  development  of  the  vesicles. 

Pbognosis  and  Tbeatment. — Varicella  ordinarily  requires  no  fur- 
ther treatment  than  some  restrictions  of  diet  and  of  exposure.  In  the 
rare  malignant  cases  the  prognosis  may  be  grave,  whilst  the  treatment 
should  be  that  of  malignant  febrile  attacks  of  other  nature. 

VARIOLA.     SMALL-POX. 

Definition. — An  acute  contagious  fever,  characterized  by  an  eruption 
whose  unit  is  at  first  a  hard  papule,  then  an  umbilicated  vesicle,  then  a 
postule,  and  finally  a  crust 

Etiology. — The  cause  of  small-pox  is  a  contagium  which  is  probably 
an  organism.  Late  in  the  disorder  secondary  septic  infection  is  very 
prone  to  occur,  so  that  various  species  of  staphylococcus,  streptoccocus, 
and  even  a  saccharomyces,  have  been  found  in  different  portions  of  the 
body.  The  nature  of  the  original  virulent  organism  still  remains  doubt- 
ful. Klebs  has  described  a  tetracoccus,  whilst  Pfeiffer  and  Van  der 
Loeff  affirm  that  there  is  a  sporozoon.  For  the  transmission  of  the  con- 
tagium contact  is  not  necessary ;  the  fact  that  the  crusts,  which  in  China 
are  preserved  for  the  purposes  of  inoculation,  retain  their  activity  for  two 
years,  shows  how  tenacious  of  life  the  germ  is ;  and  any  form  of  fomites 
soffioea.  The  contagium  chiefly  finds  entrance  into  the  system  through 
the  respiratory  organs,  and  thei*e  is  much  evidence  to  show  great  resistive 
power  in  the  digestive  organs.  It  certainly  exists  in  enormous  quanti- 
ties in  the  pustules  and  scabs ;  but  it  probably  escapes  from  the  body 
▼ith  all  the  excretions,  and  is  abundantly  given  off  during  the  stage  of 
invasion  before  the  appearance  of  the  eruption.  Legroux  and  others 
have  reported  severe  epidemics  which  originated  in  cases  which  died 
during  the  prodromic  stage.  The  maximum  activity  of  the  contagium  is 
said  to  be  at  the  time  when  the  pus-formation  is  most  abundant. 

Predisposing  causes  are  of  little  importance  in  the  history  of  small- 
pox ;  it  attacks  all  ages  and  both  sexes.  Very  few  persons,  unless  pro- 
tected by  previous  attacks,  are  insusceptible  to  the  poison,  though  there 
H>pear  to  be  certain  families  in  which  there  is  a  distinct  hereditary  im- 
munity.   Certain  races,  notably  the  negroes,  seem  to  be  more  susceptible 
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than  othei*s ;  but  the  statements  that  have  been  made  that  other  races, 
such  as  the  Hindo<)s  and  the  AiLstralians,  are  insusceptible,  is  incorrect 
Owing  probably  to  the  complete  hick  of  protection  by  preAious  attacks, 
aboriginal  tribes  such  as  the  Xoith  American  Indiiins  are  liable  to  be 
reduced  almost  to  extinction  by  small-pox  epidemics.  WTien  inocnla* 
tion  was  practised,  the  i)eriod  of  incubation  was  almost  invariably  from 
eight  to  nine  days;  the  more  usual  time  is  from  nine  to  ten  days,  but 
it  varies  from  eight  to  fourteen  and  in  rare  cases  even  twenty-five  days. 

Morbid  Anatomy. — The  skin  presents  tlie  remains  of  the  eruption 
either  as  crusts,  pustules,  or  ulcei-s,  which  in  hemorrhagic  cases  are  infil- 
tnited  with  blood.  Pastilles  or  ulcers  may  also  be  found  in  the  mouth, 
pharynx,  and  oesophagus,  and  in  the  upper  air-passages.  In  the  latter  a 
fibrinoiLS  exudsition  may  be  present.  The  dependent  portions  of  the  lungs 
are  often  collapsed,  injected,  and  oBdeinatous,  and  patches  of  lobular  pneu- 
monia or  broncho-pneumonia  are  frequent.  The  heart  is  flaccid,  of  a  pale- 
gray  color  from  granular  degeneration  of  its  muscular  fibres.  The  liver 
and  kidneys  also  show  evidences  of  parenchymatous  degeneration,  and  the 
spleen  is  enlarged  and  soft  from  acute  hyperjjlasia.  Minute  neci'otic  foci 
have  been  foimd  by  Weigert  in  the  liver,  spleen,  kidneys,  and  lymphatic 
glands,  and  Chiari  has  described  multiple  minute  sjwts  of  a  grayish- 
yellow  color  rapidly  tending  to  become  necrotic.  Weigert  and  Bowen 
have  found  focal  necrases  in  the  lungs,  liver,  spleen,  kidnej'^,  and  lymph- 
glands.  Chiari  and  Malloiy  observed  similar  lesions  in  the  testes  and 
l)one- marrow. 

In  hemorrhagic  small-x>ox  the  above-described  changes  are  laddng, 
since  time  is  required  for  their  development  Characteristic  are  hemor- 
rhages in  the  skin,  in  the  mucous  and  the  serous  membranes,  within  the 
muscles,  joints,  and  bone-marrow,  and  in  the  loose  connective  tissue  of 
the  mediastinum  and  along  the  spine.  Hemorrhages  are  rare  in  the  vis- 
cera, although  present  in  the  renal  pelvis  and  calices  and  in  the  uterine 
mucoas  membrane.  The  heart  and  spleen  are  dense,  of  a  dark  reddish- 
brown  color,  somewhat  translucent.  Nothing  abnormal  is  found  in  the 
appearance  of  the  liver  or  kidney. 

Symptomatology. — Small-xK)x  is  among  the  more  consistent  of  the 
eruptive  fevers,  but  for  the  purposes  of  study  it  may  be  divided  into 
Simple  small-pox  (Variola  vera),  Malignant  or  Hemorrhagic  small-pox, 
and  Varioloid  or  mild  small-pox  as  modified  by  previous  attacks. 

Simple  small-pox  is  divided  into  three  varieties  :  the  Discrete,  in  which 
the  pustules  remain  distinct  from  one  another ;  the  Coherent,  in  which 
though  at  first  distinct,  they  finally  come  in  contact  and  join  at  the  edges ; 
and  the  Oojifliient,  in  which  almost  from  the  beginning  they  run  together. 
It  must  be  remembered  that  these  vaiieties  represent  simply  distinct 
degrees  of  intensity,  and  that  they  are  not  shari)ly  separated  from  on& 
another. 

The  course  of  an  ordinary  small-pox  is  divided  into  four  x>eriods :  firat^ 
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tint  of  inyasion ;  second,  that  of  eruption ;  third,  that  of  suppuration ; 
Ibuitli,  that  of  desiccation  and  desquamation. 

/jmufOH. — ^The  onset  of  small-pox  is  sudden  and  accompanied  with  a 
violent  rigor  or  very  frequently  with  a  series  of  rigors,  which  may  last 
nsuiy  hours.  Fever  sets  in  immediately,  and  the  temperature  may  rise 
witliin  a  day  to  104®  or  105°  F.  The  pulse  is  rapid,  ftdl,  rarely  if  ever 
dicrotic,  and  sometimes  has  a  distinct  hardness.  Vomiting  always  occurs, 
and  is  commonly  severe  and  rei)eated.  The  matters  vomited  are  in  no 
way  characteristic,  consisting  of  the  stomachic  contents  and  mucous  bile. 
There  is  often  a  very  painful  sense  of  epigastric  constriction,  and  in  most 
cases  acute  constipation  exists.  The  skin  and  the  mucous  membranes 
are  dry.  The  nervous  phenomena  are  very  pronounced ;  not  rarely  in 
the  young  child  the  chill  is  replaced  or  accompanied  by  convulsions, 
and  the  neuralgic  pains  are  in  their  severity  almost  diagnostic  of  the 
ferer.  Headache  and  backache  are  constant  and  extreme.  The  latter 
ift  especially  in  the  lower  lumbar  region,  sometimes  spreading  upward 
e?eQ  to  the  neck,  and  radiating  into  the  legs  and  more  rai*ely  the  arms. 
It  is  often  associated  with  a  sense  of  difficulty  of  respimtion  or  of  feel- 
ing of  weight  upon  the  chest,  which  may  rise  to  a  violent  dyspnoea,  with 
a  great  acceleration  of  the  respiratory  movements,  that  cannot  be  ex- 
plained by  any  condition  of  the  lungs.  Delirium  is  very  common  ;  in  the 
mildest  attacks  it  consists  simply  of  a  little  wandering  at  night ;  in  the 
more  severe  and  adynamic  cases  it  may  be  hallucinatory',  and  is  often  so 
ttsociated  with  tremors  as  to  present  an  appearance  of  delirium  tremens. 
In  the  severest  forms  there  may  be  the  muttering  delirious  unconscious- 
De»  of  profound  exhaustion,  or  a  wild  and  even  violent  mania. 

Often  on  the  second  or  third  day  initial  rashes  appear,  esx>ecially 
aJBTecting  the  distribution  of  the  abdominal  nerves, — ^that  is,  of  the  nerves 
arising  from  that  portion  of  the  back  which  suffers  most  from  aching 
pains.  The  eruption  may  resemble  that  of  scarlet  fever  or  of  measles,  or 
it  may  be  erythematous  or  erysipelatoid ;  sometimes  it  suggests  roseola, 
or  even  an  urticaria-like  localized  oKlema ;  if  it  be  pui^puric  or  ecchy- 
ootic  it  indicates  the  hemorrhagic  form  of  the  disease.  It  is  usually 
from  one  to  two  days  in  its  development,  and  £ades  in  about  the  same 
time,  though  the  scarlatinal  rash,  which  is  more  tenacious  than  the  other 
forms,  may  last  six  days.  The  initial  rash  occurs  in  about  one-sixth  of 
the  cases,  but  is  more  frequent  in  some  epidemics  than  in  others.  It  is 
wnal  for  the  subsequent  characteristic  variolous  eruption  to  be  least 
abundant  in  those  parts  of  the  body  which  have  been  especially  occu- 
pied by  the  initial  rash. 

Eruption. — ^Prom  the  third  to  the  fourth  day  in  a  case  of  discrete 
>ftall-pox  there  is  usually  abatement  of  the  constitutional  disturbances, 
^th  the  appearance  upon  the  forehead,  especially  near  the  roots  of  the 
hflr,  of  small  red  spots  that  rapidly  spread  to  the  face  and  then  to  the 
body  and  limbs,  which  in  from  twenty-four  to  thirty -six  hours  are  com- 
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pletely  covered.  The  eioiption  quickly  changes  into  distinct  papules, 
and  these  again  into  vesicles,  which  are  usually  fully  formed  upon  the 
face  by  the  third  day  of  the  eruption,  but  on  the  extremities  do  not  arrive 
at  this  degree  of  maturity  until  two  or  three  days  later.  The  vesicles  are 
of  various  sizes,  always,  however,  in  the  discrete  form  larger  than  in  the 
confluent  variola,  and  very  distinctly  umbilicated  except  upon  the  feee. 
They  are  suiTOunded  by  a  red  areola,  and  on  the  face  ai*e  usually  opaque 
and  purulent  by  the  seventh  or  eighth  day.  During  the  stage  of  eruption 
the  mucous  membranes  of  the  conjimctiva,  mouth,  phaiynx,  and  larjTix, 
vulva,  and  prepuce  aiv  intensely  red,  and  have  frequently  on  them  an 
eruption  which  is  usually  proportiomite  in  severity  to  that  upon  the 
surface  of  the  body.  The  mucous  membrane  vesicles  are  small,  often 
brilliant,  and  apt  to  leave  small  round  erosions. 

The  defervescence  at  the  beginning  of  the  period  of  emx)tion  is  often 
abnipt,  and  the  tempemture  continues  low  until  about  the  seventh  day. 

Suppuration. — The  i)eriod  of  suppuration  usually  begins  from  the 
seventh  to  the  eighth  day,  and  lasts  about  four  days :  during  this  stage  the 
vesicles  are  converted  into  swollen  pustules,  accompanied  often  by  great 
subdermal  swelling,  excessive  irritation  of  the  skin,  and  great  pain  ui>on 
movement.  In  severe  cases  violent  conjunctivitis,  excessive  salivation, 
dysphagia,  dyspnoea  from  oedema  of  the  glottis,  or  bronchial  inflamma- 
tion, may  occur.  The  fever  during  this  period  is  pronounced,  headache 
is  asually  pi-esent,  and  the  sleep  is  unquiet  and  not  rarely  interrupted  hj 
deliiium. 

The  fourth  period,  that  of  desiccation,  may  be  considei*ed  to  commence 
at  the  eleventh  day  and  to  last  from  ten  to  twenty  days  or  even  longer. 
On  the  face,  and  sometimes  on  other  portions  of  the  body,  the  pustules 
break,  discharging  their  contents  so  as  to  make  a  purulent  mask,  or  each 
pustule  in  mild  cases  may  form  its  own  distinct  scab.  The  surface,  as 
the  scabs  fall  off,  is  left  of  a  reddish-wine  color,  often  excoriated  or 
ulcerated,  so  that  cicatrices  of  various  form  and  appearance  remain  after 
convalescence. 

At  any  time,  during  even  a  discrete  small-pox,  various  complications 
may  set  in :  usually,  however,  they  are  wanting.  During  the  stage  of 
invasion  there  is  habitually  an  increase  in  the  specific  gravity  of  the 
urine,  which  may  rise  to  1075,  and  is  largely  due  to  extreme  elimination 
of  urea,  though  extractives,  creatinin,  xanthin,  tyrosin,  indican,  and  the 
sulphates  are  augment'Cd ;  the  chlorides  are  diminished.  During  the 
stage  of  eruption  and  suppui*ation,  however,  the  urea  diminishes,  while 
the  chlorides  are  greatly  increased.  Defervescence  is  often  accompanied 
by  a  critical  discharge  of  uric  acid. 

During  the  stage  of  invasion  in  confluent  8tnaU-2>ox  the  symptoms  difBer 
from  those  of  the  ordinaiy  form  only  in  their  much  greater  intensityi 
and  in  the  tendency,  which  is  especially  seen  in  children,  to  diarrhcea. 
The  eruptive  stage  is  especially  marked  by  the  failure  of  the  coustilia- 
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tional  disturbances  to  subside,  aud  by  the  peculiarities  of  the  eruptiou. 
The  whole  fece  becomes  excessively  swollen ;  an  erysipelatoid  rash  ap- 
|«iars ;  whilst  the  papules  are  in  enormous  number  and  rapidly  coalesce, 
so  that  in  the  vesicular  condition  the  eruption  seems  to  be  bullous.  In 
eertain  parts  of  the  body,  especially  in  the  lower  abdomen,  the  papules 
are  distinct  from  one  another,  but  they  are  always  smaller  and  more 
namerous  than  in  the  true  discrete  variety  of  the  disease.  The  mucous 
membranes  suffer  greatly :  salivation,  glossitis,  dysphagia,  aphonia,  dys- 
pnoea, diarrhcBa,  and  dysuria  are  common  symptoms.  The  fever,  though 
it  may  abate  for  two  or  three  days,  never  disappears,  and  the  pulse 
remains  firequent.  During  the  period  of  suppuration  the  swelling  of  the 
surface  becomes  enormous,  the  features  of  the  face  almost  disappear,  the 
eyes  being  closed,  whilst  the  movements  of  the  swollen  extremities  ai*e 
extremely  painful.  If  the  patient  survive,  desiccation  begins  about  the 
eleventh  day,  but  the  fever  persists,  and  rarely  disappears  until  the 
fourth  week,  by  which  time  the  face  is  usually  desquamating.  Death 
may  occur  at  any  time  during  the  disorder :  it  may  be  due  to  adynamia 
and  be  preceded  by  violent  delirium  and  coma,  or  may  be  the  result  of 
asphyxia,  produced  by  a  rapid  congestion,  by  a  bronchial  pneumonia,  or 
by  an  cedema  of  the  larynx.  Not  rarely  it  is  the  result  of  the  septi- 
caemia ;  sometimes  it  is  due  to  a  sudden  cardiac  failure  the  result  of  a 
myocarditis. 

In  Malignantj  Hemorrhagic,  or  Eluck  SmaU-pox  the  stage  of  invasion 
is  usually  very  short,  accompanied  with  very  violent  vomiting,  anxiety, 
dyspnoea^  horrible  backache,  and  epigastric  constriction,  whilst  the  rash 
which  precedes  the  eruption  is  more  constant  and  severe  and  has  a  much 
greater  tendency  to  be  purpuric  than  in  the  ordinary  disease.  The  hem- 
orrhages usually  api>ear  about  the  fifth  day,  first  as  petechial  spots,  then 
as  phly(^«enul£B  and  subconjunctival  ecchymases,  accompanied  by  violent 
epii^taxis,  hsematuria,  and  at  last  bloody  discharges  from  the  mouth,  in- 
t€Ktines,  uterus,  bronchial  tubes,  and  ears.  During  the  whole  course  there 
is  great  adynamia,  with  rapid  feeble  pulse,  heavy  malodorous  breath,  not 
rarely  paraplegia  with  retention  of  urine,  various  ansBsthesias  or  hyx>er- 
BBSthesias,  diphtheroid  exudations,  tympanites,  and  sometimes  enlarge- 
ment of  the  Uver  and  spleen.  The  eruption  is  always  discrete,  and  of  a 
brownish  or  black  color,  whilst  the  vesicles  fill  with  blood  and  go  into 
postulation.  The  temx>erature  is  at  no  time  very  highly  elevated.  De- 
lirium and  convulsions  and  terminal  coma  are  common,  but  sometimes 
<x>nscioa8ne6S  is  retained  almost  to  the  end ;  death  occurs  from  syncope 
or  asphyxia. 

In  foudroyant  cases  the  end  may  be  reached  before  the  appearance 
of  any  rash ;  more  frequently  it  occurs  after  the  rash,  but  before  the 
specific  eruption  has  been  well  formed.  In  less  malignant  cases  the 
hemorrhage  may  not  begin  until  pustules  are  well  developed. 

DiAGNOBiB. — ^In  the  suddenness  of  invasion  small-pox  may  at  first 
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resemble  pneumonia,  but  is  t-o  be  diatinguisliecl  at  once  by  the 
of  pliyHieal  signs  and  by  the  intensity  of  the  bac^kache.  Owing  to  the 
character  of  the  initial  i-a^hes,  not  rarely  niistalics  of  diagnosis  between 
it  and  searlft  fever  or  measle^s  have  be^z^n  made.  It  i.s  to  he  distinguished 
from  sciirlet  fever  l)y  the  absence  of  sore  throat,  and  by  earefnl  atten- 
tion to  the  minute  characters  and  e.speeially  to  the  topography  of  the 
initial  nush,  which  in  smallpox  is  always  limited  in  its  distribution,  is 
especially  abundant  on  the  lower  abdomen,  and  rarely,  if  ever,  appears 
upon  the  taee.  The  rash  of  measles  appears  later  than  does  the  initial 
rash,  and  differs  also  in  its  dlstribiitirin.  Further,  in  both  nieai^les  and 
scarlet  fever  the  backache  is  never  so  severe  as  in  sniall-pox.  Kever- 
theless,  although  the  diffei'ences  seem  so  clear»  yet  etises  do  arise  in  which  ^ 
the  diagnosis  must  for  a  time  remain  uncertain,  retpiiring  the  practi<fl 
tioner  to  wait  for  the  appearance  of  the  snxall  shot- like  papules  on  the 
upper  forehead  before  sending  the  put  lent  to  the  hospital.  In  rare 
cases  of  measles  there  may  be  some  papnlatiiju^  but  the  papules  lack  the 
intense  hardness  of  those  of  small-iKix. 

From  small't)ox  in  the  vesicular  stage  varioliform  syphilide,  which  is 
oflen  accompanied  with  a  pronounced  fever,  is  to  be  differentiated  by 
the  slowneas  of  its  evolution,  by  the  absence  of  backache,  and  by  the 
tiiet  that  the  tempemtnrc  does  not  fall  on  the  aj)j»carani'e  oi  the  ernption. 
There  is  also  a  variolous  form  of  acne,  but  it  is  apyretic  and  develops  H 
slowly*  Chicken-pox  is  to  Ix^  distinguished  from  varioloid  and  other  mild^ 
forms  of  small -pox  by  the  oblong  foi-m  ami  greater  size  of  its  bulla%  by 
their  irregular  dissemination,  by  the  absence  of  distinct  umbilication  and 
of  snppni-ation,  and  by  the  lack  of  severt*  coastitutional  dLstnrbauces. 
There  are,  however,  cases  in  which  for  a  time  the  diagnosis  t)etweeo 
chicken-pox  and  very  mild  \'arii>lftid  unist  remain  in  doubt.  M 

The  S(n-erity  and  universality  of  the  hemorrhiiges  and  the  abundance" 
of  the  petechifc  distinguish  malignant  smallpox  from  malignant  scarlet 
fever^  cerebro-spinal  meningitis,  and  other  similar  atfections.  If  death  do 
not  occm-  before  the  fourth  day,  the  papules,  even  if  they  l>e  not  plainly 
apparent  in  the  deeply  discolored  skin,  can  be  felt  in  the  region  of  the 
nj)|>er  forehead  along  the  edge  of  the  hair, 

Pkogmkhiib. — The  prognosis  in  smallpox  vari^  with  the  epidemic 
and  with  the  age.  In  the  very  young  almost  all  the  cases  die.  Alco- 
holism, old  age,  geneml  f€»<*l»leness  of  constitution,  and  previous  chronic 
disease,  incre^i^se  greatly  the  danger.  Taking  all  the  cas<\^,  the  mortality 
of  variola  in  the  unprotected  is  from  forty  to  fifty  per  cent*  in  different 
epidemics.  Pregnanc3%  especially  in  its  later  stages,  iucrea^ses  the  fatality. 
Abortion  is  almost  invar ialile  after  the  tliird  month,  is  accompanied  with 
great  hemorrhage,  and  usually  enils  in  death.  The  foetus  in  a  majority 
of  cases  sntfers  from  the  disease. 

Treatment. — Every  case  of  small-pox  should  he  isolate  from  the 
fii'St  moment  at  which  suspicion  of  the  nature  of  the  disease  is  aroused. 
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Free,  even  violent^  ventilation  of  the  room  should  be  insisted  upon,  so  as 
to  prevent  any  condensation  of  the  poison.  Further,  everything  which 
is  callable  of  affording  a  resting-place  for  the  poison,  such  as  carpets  or 
hangings,  should  be  removed  from  the  room,  whilst  the  personal  and  bed 
linen  should  be  changed  frequently,  and  always  dropped  at  once  into  a 
solution  of  corrosive  sublimate  or  into  boiling  water.  The  surface  of  the 
body  should  be  frequently  bathed,  with  the  free  use  of  carbolic  acid  soap, 
and  after  the  bath  the  water  should  always  have  added  to  it  sufficient  of 
corrosive  sublimate  (1  to  600)  or  of  carbolic  acid  (1  to  200)  to  destroy 
all  germs.  All  discharges  from  the  body  should  be  immediately  disin- 
fected.    ^See  Typhoid  Fever.) 

During  the  whole  course  of  the  disorder,  unless  there  be  a  tendency 
to  subnormal  temperature,  the  patient  should  be  lightly  covered  in  the 
bed.  The  diet  should  be  easily  digested  but  highly  nutritious,  milk, 
Rtrong  broths,  raw  eggs,  and  similar  foods  being  relied  upon.  It  must 
be  remembered  that  the  suppurative  process  is  very  exhaustive,  and 
the  patient  should  be  fed  up  to  the  fiill  power  of  digestion.  The  use 
of  baths  is  of  the  greatest  importance ;  in  the  stage  of  invasion  the  hot 
bath  will  frequently  relieve  the  pains,  whilst  whenever  the  fever  is  high 
the  cold  bath  will  reduce  the  temperature  and  often  moderate  the  ner- 
vous disturbances.  If  there  be  delirium  and  subsultus,  with  a  temper- 
ature of  over  102.6°  F.,  the  bath  of  80°  F.  may  be  used  every  three  or 
four  hours,  the  temperature  of  the  water  being  reduced  if  it  be  not  low 
enough  to  cool  the  patient.  Symptoms  must  be  met  as  they  arise. 
Opium  is  especially  useful  in  the  period  of  invasion,  and  when  there 
is  much  vomiting  should  be  given  in  the  form  of  suppositories.  It  irf 
also  serviceable  when  in  the  advanced  stages  there  is  great  irritation 
from  the  suppurating  skin,  or  when  there  is  insomnia  combined  with 
delirium. 

Laxatives  in  most  cases  are  required  from  the  beginning ;  but  if  diar- 
rhoea should  exist,  opium,  bismuth,  salol,  and  similar  remedies  may  be 
employed.  Chloral  given  in  small  doses  along  with  opium  and  hyoscine 
is  sometimes  useful  in  controlling  maniacal  outbreaks.  As  prostration 
oomes  on  and  increases,  alcoholic  stimulants,  strychnine,  and  .other  stimu- 
lant remedies  should  be  used.  It  is  doubtful  whether  in  malignant  small- 
pox any  drugs  have  perceptible  power  for  good ;  nevertheless,  various 
stimulants  may  be  freely  used,  and  an  attempt  may  be  made  to  check 
hemorrhage  by  the  use  of  ergot  and  other  hflemostatic  remedies,  though 
it  would  seem  more  rational  to  struggle  only  for  euthanasia  by  the  use 
of  opiates. 

As  the  inflammation  and  ulceration  of  the  skin  in  variola  not  only  are 
a  Houroe  of  immense  suffering  and  after-disfiguration,  but  often  play  an 
important  part  in  the  production  of  a  fiital  exhaustion,  the  local  treat- 
ment is  a  matter  of  great  importance.  Numerous  plans  have  been  tried 
from  time  to  time,  but  exi)erience  seems  to  show  that  many  of  them  are 


116  GENERAL  DISEASES. 

harmful,  and  few,  if  any,  of  value.  Opening  the  pustules  and  forcing 
out  their  contents ;  altering  the  disease-processeB  by  the  application  of 
nitrate  of  silver  or  iodine  or  other  substance  to  the  individual  pustule ; 
the  employment  of  mercurial,  iodinic,  and  other  alterative  ointmentBy  and 
all  similar  procedures,  are  generally  condemned  by  recent  authorities.  It 
would  seem,  however,  that  there  is  some  truth  in  the  old  belief  that  light 
fosters  the  development  of  the  pustules :  hence  it  is  well  to  protect  the 
face  and  hands  by  the  constant  application  of  patent  lint.*  The  local  ap- 
plication of  cold  wet  lint  is  generally  very  grateful  to  the  patient,  and 
some  good  may  be  hoped  for  from  the  addition  to  the  water  of  antiseptics, 
such  as  salol  (1  to  10),  sodium  salicylate  (1  to  10),  boric  acid  (1  drachm 
to  the  pint),  corrosive  sublimate  (1  to  5000),  and  carbolic  acid  (1  to 
200).  The  sensations  of  the  patient  should  be  the  guide  in  regard  to  the 
temperature  of  the  compresses,  and  also,  in  a  measure,  to  the  strength  of 
the  solution.  When  tepid  applications  are  preferred  to  cold  they  should 
be  used.  Very  grateful  and  very  useful  during  the  stage  of  suppuration 
and  desiccation  are  prolonged  warm  baths,  in  which  the  patient  is  im* 
mersed  for  two  or  three  hours  once  in  the  twenty-four  hours,  and  by 
which  the  local  inflammation  is  often  greatly  reduced.  As  a  substitute 
for  these  baths,  in  France  the  person  is  sometimes  fully  washed  two  to 
four  times  a  day  with  a  warm  solution  of  corrosive  sublimate  (1  to  1000). 

VACCINIA.    COW-POX. 

Definition. — An  eruptive  disease  of  the  cow,  the  virus  of  which  is 
capable  of  producing  in  man  a  pock,  associated  with  constitutional  dis- 
turbance, and  having  protective  influence  against  small-pox. 

In  1798,  Edward  Jenner  found  that  in  Gloucestershire  milkmaids  and 
others  accidentally  inoculated  by  the  cow-pox  were  afterwards  insusoep- 
tible  to  small-x)ox,  and  was  thus  led  to  his  immortal  discovery.  It  does 
not  seem  worth  while  to  occupy  space  in  this  volume  witli  statistioB 
proving  the  value  of  vaccination.  The  &ct  that  before  the  days  of  Jen- 
ner small-pox  killed  in  England  as  many  persons  as  all  other  diseases  put 
together,  in  contrast  with  the  present  mortality  from  small-pox,  is  soffi- 
cient  If  thorough  vaccination  and  revaccination  of  whole  commnnitieB 
were  possible,  small-pox  would  almost  disappear.  The  mortality-rate  of 
the  mild  forms  of  variola  (varioloid)  which  occur  in  those  who  are  pro- 

*  The  demonstrations  of  Unna,  Hammer,  Widmark,  and  others  that  it  is  the 
chemical  rays  of  the  sun,  especially  the  ultra-violet  rays,  which  irritate  the  skin  and 
produce  ^^  sunburn,'*  led  Finsen  to  try  the  effect  of  completely  excluding  these  raya 
from  the  rooms  of  small-pox  patients,  and  his  assertion  that  the  severity  of  the 
eruption  is  greatly  abated  has  been  confirmed  by  Feilbei^,  Svendaen^  and  other 
Scandinavian  doctors.  The  red  sheets  which  protect  all  the  doors  and  windows 
should,  if  of  muslin,  be  of  four  thicknesses,  though  heavy  flannel  is  preferable :  red 
glass  does  very  well  if  it  is  thick  and  dark.  The  chemical  rays  must  be  ahnt  ont  aa 
absolutely  as  in  a  photographic  dark  room,  and  only  protected  lamps  (red)  allowed. 
Further,  it  is  essential  tliat  the  treatment  be  begun  during  the  stage  of  invasion. 
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tected  by  vaccination  is  not  more  than  eight  per  cent,  while  in  the  un- 
Taceinated  it  probably  exceeds  forty  per  cent.  W.  M.  Welch's  mortality 
statistics  (Municipal  Hospital  of  Philadelphia)  give,  in  persons  with  good 
cicatrices,  eight  per  cent  ;  with  fair  cicatrices,  fourteen  per  cent ;  with 
poor  cicatrices,  twenty-seven  per  cent  ;  post- vaccinal  cases,  sixteen  per 
cent ;  unvaccinated  cases,  fifby-eight  per  cent 

Concerning  the  explanation  of  the  immunity  conferred  by  vaccination 
there  has  been  almost  endless  discussion.  Whilst  nothing  can  be  consid- 
ered positively  determined  in  the  matter,  it  is  extremely  probable  that 
cow-pox  is  variola  which  has  been  altered  by  its  passage  through  the 
cow  but  yet  has  retained  the  protective  power  of  the  original  disease. 
It  is  true  that  Chauveau,  of  the  Lyons  Commission,  Warlomont,  Berthet, 
and  others  have  &iled  in  their  efforts  to  produce  the  vaccine  disorder 
by  the  inoculation  of  cows  with  matter  from  variolous  pustules ;  but 
more  recent  investigators,  especially  Pfeiffer,  Fischer,  Btemod,  and  Hac- 
dns,  agree  in  affirming  that  if  the  liquid  from  the  small-pox  vesicles  be 
brought  in  contact  with  a  large  and  thoroughly  denuded  surface  in  the 
cow  there  will  be  produced  a  pustular  eruption  which  after  the  second  or 
third  generation  of  reinoculation  becomes  identical  with  that  of  cow-pox 
and  is  able  to  produce  typical  vaccine  disease  in  infants. 

Stephen  C.  Martin  states  that  the  germ  of  cow-pox  is  an  organism 
which  is  in  one  stage  of  development  a  coccus  and  in  another  a  baciUus, 
and  that  by  inoculating  with  pure  cultures  of  this  organism  he  has  pro- 
duced t>7)ical  cow-pox  in  the  calf  and  also  in  man. 

Vaccination  in  man  may  be  produced  with  lymph  taken  from  the 
huiiuiu  vaccine  vesicles,  with  the  scab  which  follows  vaccination,  or  with 
lymph  taken  from  the  cow.  Injurious  effects  from  vaccination  are  ex- 
tremely rare,  but  syphilis  and  other  constitutional  or  bacterial  diseases 
may  be  transmitted.  Very  severe  epidemics  of  vaccino-syphilis,  the 
product  of  a  mixed  infection,  have  occurred,  especially  in  Europe. 

The  vaccine  disease  as  produced  by  animal  material  is  more  severe 
than  that  caused  by  humanized  lymph,  but  it  is  probably  also  somewhat 
more  protective,  and,  as  by  its  use  all  danger  of  specific  infection  is 
avoided,  the  employment  of  humanized  vaccine  is  ordinarily  unjustifiable. 
When  animal  virus  cannot  be  obtained,  the  greatest  care  should  be  taken 
in  collecting  the  human  vaccine  to  see  that  it  is  from  healthy  infants 
who  are  free  from  acquired  or  hereditary  taint,  and  that  it  is  collected 
without  admixture  with  blood  or  possible  septic  matter. 

So  for  as  the  protection  is  concerned,  it  makes  no  difference  upon  what 
part  of  the  body  the  vaccination  is  performed,  but  in  female  infants  of 
the  richer  classes  the  leg  should  be  selected,  for  sesthetic  reasons.  The 
skin,  after  it  has  been  thoroughly  washed,  first  with  warm  water  and 
soap  and  then  with  alcohol,  and  dried,  should  be  very  superficially  cross- 
hatched  with  a  dull  lancet  or  the  ivory  point,  and  the  moistened  or  liquid 
lymph  be  well  rubbed  in :  care  should  be  taken  to  see  that  there  is  no 
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bleeding.  After  quiet  drying,  the  spot  may  be  protected  by  a  clean 
linen  handkerchief  or,  if  there  be  any  special  reason  for  feaiing  infec- 
tion, with  a  dossil  of  antiseptic  cotton. 

Vaccination  in  a  fresh  subject  is  followed  in  from  one  to  twenty-four 
hours  by  a  reddish  blush,  witli,  in  the  centre,  a  papule,  which  increases 
and  becomes  vesicular,  so  that  by  the  fifth  or  sixth  day  it  is  a  well-formed 
orbicular  vesicla  By  the  eighth  day  the  vesicle  is  distended  with  limpid 
fluid,  and  has  a  hard  margin,  a  marked  umbilication,  and  a  wide  red 
area.  Usually  from  this  time  tlie  inflammation  b^ns  to  subside :  by  the 
twelfth  day  the  vesicle  is  opaque,  beginning  to  dry ;  by  the  fifteenth 
day  thei*e  is  formed  a  distinct  brownish  scab,  which  falls  off  on  from  the 
twenty-first  to  the  twenty-fifth  day.  Leaving  a  large  circular  or  irr^nlar, 
deeply  pitted  scar.  Fever  is  usually  present  from  the  third  to  the  ninth 
day,  vai*ying  in  severity  and  duration  in  different  cases,  and  often  in 
children  associated  with  pronounced  nervous  irritability.  Swelling  of 
the  neighboring  lymphatic  glands  is  common,  and  may  be  troublesome. 
In  unhealthy  subjects  the  vaccine  vehicles  may  be  accompanied  with 
great  inflammation  and  end  in  ulceration.  Local  dermatitis  and  eiy- 
thematous  or  roseolous  rash  may  accompany  the  vaccination,  probably 
witliout  being  the  result  of  any  special  infection ;  but  when  erysipelas 
or  septic  cellulitis  or  contagious  impetigo  or  tetanus  results,  as  has  oc- 
curred, there  has  been  a  double  inoculation. 

Usually  the  subsidence  of  the  pock  ends  the  disorder,  but  in  rare  cases 
secondary  pocks  appear  in  the  vicinity  of  the  original  vaccination,  or 
even  in  distant  parts  of  the  body.  In  feeble  children  a  fatal  result  is 
possible. 

Vaccination  does  not  confer  an  absolute  protection  against  small-pox ; 
the  susceptibility  slowly  increases  as  the  years  go  by,  so  that  revaocina- 
tion  is  essential  at  not  longer  periods  than  eight  or  ten  years.  Indeed, 
whenever  any  person  is  exposed  to  an  epidemic  of  small-pox,  revaccina- 
tion  should  be  insisted  upon.  The  vesicle  in  revaccination  is  usually 
smaller  than  that  of  priinaiy  vaccination,  and  accomx^anied  by  less 
induration  and  resultant  scar.  In  cases  of  failure  to  ^^take"  there 
should  be  repetition  of  the  vaccination  almost  indefinitely  if  there  be 
positive  exposure  to  small-pox. 

MILIARY    FEVER. 

Definition. — A  contagious  malady,  characterized  by  an  eruption 
of  miliary  vesicles,  ending  in  desquamation. 

Although  during  the  Middle  Ages  epidemics  of  the  EngUsk  Sweai- 
ing  Bmcute  or  the  British  Plague,  as  it  was  tenned  on  the  continent 
of  Europe,  carried  off  large  numbere  of  people  (eight  thousand,  it  is 
said,  in  eight  days  in  Augsburg  alone),  of  recient  years  the  disease  has 
occurred  rarely  and  in  limited  localities :  so  far  as  we  are  aware^  it  has 
not  been  reported  at  all  in  North  America. 
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The  period  of  incubation  is  from  one  to  five  days.  With  or  without 
prodromes^  suddenly  or  more  slowly,  the  patient  passes  into  a  condition 
of  great  weakness,  with  high  fever,  excessive  sweating,  and  various 
nervous  symptoms,  which  occur  especially  in  nocturnal  paroxysms. 
Violent  headache,  sudden  attacks  of  excessive  dyspnoea,  with  agonizing 
constrictions  in  the  throat  and  chest,  or  even  in  the  abdomen,  intense 
insomnia,  mild  or  sometimes  raging  delirium,  and  wide-spread  coldness 
of  the  extremities,  are  among  the  most  characteristic  symptoms  of  the 
night  attacks,  and  may  occur  during  the  day.  After  from  one  to  four 
days,  rarely  as  long  as  a  week,  the  eruption  appears,  with  an  increase 
of  the  fever,  and  especially  of  the  nervous  symptoms.  This  eruption 
is  twofold  in  character, — in  exanthem,  which  may  resemble  that  of 
measles  or  scarlet  fever  or  be  hemorrhagic  or  purpuric,  and  a  miliary 
rash,  which  consists  of  minute  acuminated  papules,  rapidly  developing 
into  vesicles,  which  may  be  very  small  or  by  coalescence  may  be  formed 
into  bullae.  Twenty-four  hours  are  usually  sufficient  for  the  completion 
of  a  vesicle :  on  the  third  day  desiccation  begins,  followed  about  the 
fifth  day  by  a  furfuraceous  or  sometimes  a  massive  desquamation.  The 
urine,  which  is  ordinarily  scanty  during  the  attack,  often  becomes,  by 
the  thirteenth  or  fourteenth  day,  suddenly  very  excessive,  and  the  dis- 
ease may  break  up  with  a  urinary  crisis.  Convalescence  is  apt  to  be 
long  and  uncertain. 

The  moi-tality-rate  varies  greatly  in  different  epidemics.  It  has  risen 
as  high  as  thirty-three  per  cent.,  but  in  the  recent  epidemics  it  seems  to 
have  been  about  two  per  cent.  The  treatment  consists  in  proper  nursing 
and  hygiene,  the  use  of  cold  baths  as  they  are  indicated,  and  the  meeting 
of  the  various  symptoms  as  they  arise. 

TYPHOID   FEVER. 

Definition. — A  specific  fever,  due  to  the  presence  of  a  peculiar 
bacillus,  and  running  a  course  of  from  three  to  four  weeks,  with  fever, 
a  rose-oolored  eruption  resembling  flea-bites,  and  cerebral,  pulmonary, 
and  abdominal  symptoms,  and  accompanied  by  lesions  of  Peyer's  patches, 
of  the  spleen,  and  of  the  mesenteric  glands. 

Etiology. — Typhoid  fever  is  due  to  a  short,  actively  motile  bacillus, 
originally  discovered  by  Eberth  and  by  Gaffky.  This  bacillus  is  very 
closely  allied  to  the  bacillus  coli  communis,  from  which  it  is  often  dis- 
tinguished with  great  difficulty.  It  is  killed  by  a  temperature  of  60°  C, 
but  is  capable  of  resisting  repeated  freezing  and  thawing.  It  has  been 
known  to  retain  its  vitality  after  having  been  buried  for  nearly  six 
months,  and  probably  can  so  live  for  years.  In  the  body  it  especially 
develoi)8  in  Peyer's  patches,  in  the  mesenteric  glands,  and  in  the  spleen, 
but  it  has  been  demonstrated  in  the  liver,  in  the  kidneys,  and  in  other 
organs.  As  ordinarily  inoculated,  it  usually  fails  to  produce  in  the  lower 
animals  any  series  of  symptoms  or  any  lesions  comparable  to  those  of 
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typhoid  fever  in  man,  but,  according  to  Sanarelli,  when  rabbits,  gninea- 
pigs,  and  mice  have  been  pre\iou8ly  poisoned  with  the  growth-products 
of  bacterium  coli  commune  and  certain  other  saprophytes,  a  rapid  infec- 
tion is  produced  by  inoculation  with  the  typhoid  germ ;  and  Alessi  asserts 
that  typhoid  fever  can  readily  be  produced  in  guinea-pigs  and  rabbits 
which  have  been  caused  to  breathe  for  some  time  the  gaseous  products  of 
organic  decomposition.  The  bacillus  is  discharged  in  great  numbers  with 
the  ffleces  from  persons  suffering  from  typhoid  fever,  and  probably  also 
escapes  to  some  extent  with  the  urine ;  and  it  is  alleged  that  it  has  been 
found  in  the  saliva. 

The  life-history  of  the  tj^phoid  bacillus  outside  of  the  human  body  is 
known  only  in  very  small  part.  In  the  laboratory  the  cultures  can  be 
propagated  almost  indefinitely,  but  appear  to  lose  their  i>athogenic  power. 
Left  to  themselves,  in  sewage,  in  milk,  and  in  other  organic  mixtures  the 
bacilli  grow  rapidly  at  first,  but  are  soon  destroyed  by  other  bacillL  Air 
and  sunlight  hasten  the  destruction  of  the  fever  germ.  No  spores  have 
as  yet  been  discovered,  though  they  prol>ably  exist. 

The  bacillus  probably  always  infects  the  human  individual  tlirough 
the  intestinal  tract,  which  in  the  msgority  of  cases  it  reaches  in  the  drink- 
ing-water ;  although  in  numei*oiLs  instances  it  has  been  carried  by  infected 
milk,  and  some  very  severe  epidemics  have  been  produced  by  eating 
oysters  which  had  been  planted  near  the  discharging  mouths  of  sewers. 
It  is  also  probable  that  the  bacilli  may  l>e  carried  upon  the  hands  to  the 
mouth,  as  typhoid  fever  is  very  fre(iuent  among  laundresses  who  have 
washed  the  clothing  of  patienta 

It  is  evident  that,  whilst  the  bacillus  is  always  the  immediate  exciting 
cause  of  a  typhoid  fever,  the  predisposing  causes  are  of  the  most  serious 
importance  ;  else  why  is  it,  as  Peters  aske<l,  that  when  a  million  of  people 
aie  drinking  the  infected  waters  of  the  Seine,  only  a  comparatively  few 
are  affected  t  Typhoid  fever  is  undoubtedly  much  more  frequent  in  the 
late  summer  and  autumn  months  than  in  liiiuter  and  spring,  in  the 
southern  temperate  zone  than  in  other  climates,  and  after  hot,  dry  sum- 
mers than  when  the  ground-water  is  high  ;  but,  as  it  occurs  in  eveiy 
climate,  at  all  elevations,  and  in  all  sorts  of  weather,  it  is  probable  that 
these  circumstsinces  are  simply  factors  in  fiivoring  the  development  of 
the  organism,  and  not  predisposing  causes.  Sex  is  without  influence; 
age  is  of  more  importance,  <ts  the  disease  is  comparatively  rare  under  fif- 
teen and  over  thirty  years,  though  it  may  occur  in  the  youngest  infiuit  or 
in  the  oldest  adult.  We  have  seen,  it  at  three  months,  and  it  has  been 
discovered  in  the  fcetus. 

The  influence  of  over-crowding,  of  filth,  and  of  exposure  in  the  pro- 
duction of  tj'phoid  fever  is  not  pronounced,  but  it  is  probable  that  what- 
ever lowers  the  vital  power  of  the  human  individual  lowers  the  capa- 
bility of  resisting  the  typhoid  l^cillus,  and  it  would  seem  that  a  oertun 
immunity  is  acquii-ed  by  habitual  exposure  to  the  l)acillus  in  a  not  very 
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nmlent  form.  At  least  this  is  the  most  plausible  explanation  of  the 
notonons  fact  that  young  people  moving  from  the  country  into  cities  are 
attacked  with  typhoid  fever  in  many  times  larger  proportion  than  are 
the  older  inhabitants  of  the  cities.  There  would  appear,  also,  to  be  an 
hereditary  susceptibility  or  lack  of  susceptibility  to  the  attacks  of  the 
germ,  as  certain  fiEunilies  are  especia»lly  prone  to  be  attacked,  whilst 
others  escape  through  successive  generations.  Pepper  believes  that  in- 
testinal catarrh  strongly  predisposes  by  affording  a  nidus  of  growth  to  the 
organisnL 

Morbid  Anatomy. — ^The  lesions  characteristic  of  typhoid  fever  are 
in  the  intestine  and  in  the  mesenteric  lymphatic  glands.  The  many  alter- 
ations to  be  found  elsewhere  in  the  body  are  chiefly  dependent  upon  the 
infectious  nature  of  the  disease  and  the  variations  in  its  course. 

The  intestinal  alterations  are  those  dependent  upon  the  swelling,  ne- 
crosis, and  sloughing  of  the  lymphatic  glands, — namely,  the  solitary  fol- 
licles and  Foyer's  patches.  A  hyperplasia  of  the  cells  takes  place,  pro- 
ducing an  enlargement  of  the  follicles  or  groups  of  follicles,  which  assume 
an  opaque  gray  color  and  a  soft  consistency.  This  condition,  to  which 
the  term  medullary  infiltration  is  applied,  continues  throughout  the  first 
ten  days,  gradually  increasing  in  extent  and  involving  more  or  less  of  the 
follicles  and  Peyer's  patches,  especially  from  the  ileo-cflBcal  valve  upward. 
In  some  cases  these  alterations  are  limited  to  the  ileum, — ileo-typhoid, — 
in  others  to  the  lymphatic  follicles  of  the  colon, — colo-typhoid, — and  in 
still  other  cases  the  lymphatic  follicles  of  both  ileum  and  colon  may  be 
affected.  The  mucous  membrane  of  the  affected  portion  of  the  intestine 
is  swollen,  injected,  and  somewhat  opaque  from  the  associated  catarrhal 
inflammation. 

As  the  infiltration  extends  and  compression  of  the  blood-vessels  oc- 
curs, and  perhaps  also  on  account  of  the  direct  action  of  the  bacteria 
present,  necrosis  takes  place  in  the  inflamed  follicle  or  Peyer's  patch,  in 
the  latter  often  in  several  places.  With  the  increase  of  the  necrosis, 
which  is  favored  by  a  cellular  infiltration  of  the  perifollicular  tissue,  more 
or  less  of  the  enlarged  follicle  or  Peyer's  patch  forms  an  opaque  yellow 
or  brown  slough,  discolored  by  intestinal  contents  or  extravasated  blood, 
and  surrounded  by  a  line  of  demarcation,  the  tissue  limiting  which  is 
swollen  and  injected,  sometimes  gangrenous.  At  a  later  stage  of  the 
inflammatory  process  the  slough  is  detached  entire  or  in  part,  gradually 
or  rapidly,  exposing  the  deeper  layers  of  the  mucous  membrane,  the  mus- 
cular coat,  or  the  subperitoneal  fibrous  tissue.  Necrosis  of  the  inflamed 
follicles  takes  place  during  the  latter  half  of  the  second  week,  while  the 
detachment  of  the  sloughs  usually  occurs  during  the  third  week.  The 
inflamed  Peyer's  patch  may  also  undergo  resolution,  with  absorption  of 
the  hyperplastic  cells,  a  trabeculated  meshwork  enclosing  depressed  spaces 
being  left^  the  mucous  membrane  covering  which  is  often  perforated  (re- 
ticulated patches).    When  absorption  occurs,  a  flaccid,  oedematous,  some- 
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what  translucent  mucous  membrane  remains,  its  outline  correBponding 
to  that  of  the  patch.  This  termination  in  resolution  of  the  inflamed 
patches  may  be  evident  after  years  by  the  presence  of  groups  of  pig- 
mented specks,  the  shaven  beard  appearance. 

Healing  of  the  ulcers  b^ins  during  the  fourth  week  and  extends  over 
a  period  of  a  fortnight,  the  scar  becoming  covered  with  epithelium  and 
showing  no  tendency  to  contraction.  In  protracted  cases  the  healing 
of  the  ulcers  extends  over  a  longer  period,  and  in  relapsing  cases  the 
stage  of  medullary  infiltration  may  be  renewed,  and  generally  it  ends  in 
resolution. 

From  the  detachment  of  the  slough  occurs  the  danger  of  hemorrhage, 
which  is  usually  gradual,  though  sometimes  profuse  and  immediately 
fiital.  In  the  former  case  the  blood  is  intimately  mixed  with  intestinal 
contents,  or  forms  a  continuous  or  broken  clot ;  in  the  latter  the  intestinal 
contents  are  liquid  blood. 

Perforation  of  the  wall  takes  place  from  the  extension  of  the  ulcer  in 
depth,  and  is,  as  a  rule,  preceded  by  the  formation  of  fibrinous  adhesions 
between  the  peritoneum  at  the  base  of  the  ulcer  and  that  contiguous. 
The  base  of  the  ulcer,  if  gangrenous,  yields  to  the  pressure  of  the  intes- 
tinal contents  or  to  intestinal  perLstalsis  and  is  torn  through :  thus  the 
intestiuiil  contents  escape  into  the  peritoneiU  cavity,  causing  a  general 
peritonitis.  A  localized  peritonitis  may  take  place  when  the  sloughing 
ulcer  is  in  the  vermiform  api>endix,  or  when  the  peritoneal  surfieu^e  of 
the  intestine  is  firmly  attiiched  to  adjacent  x)critoneuni. 

The  mcisenteric  lymph-glands,  especially  those  near  the  lower  end  of 
the  ileum,  the  ileo-ciecul  chain,  become  hyperplastic  They  may  increase 
to  the  size  of  pigeons'  eggs,  and  are  soft,  and  on  section  of  a  reddish-gray 
color.  Resolution  of  the  inflamed  gland  usually  takes  place,  although 
necrosis  may  occur,  with  softening  and  detachment  of  the  overlying  peri- 
toneum, resulting  in  the  e8ca])e  of  the  necrotic  material  into  the  peritoneal 
cavity  and  a  consequent  peritonitis. 

The  spleen  is  also  hj'perphistic,  and  during  the  second  week  may  be- 
come tripled  in  size,  except  when  it  is  atrophied  or  its  capsule  indurated. 
As  the  spleen  enlarges  it  is  sit  first  of  a  dark-red  color,  and  later  becomes 
pale  red.  The  consistency  diminishes  with  the  increase  in  size,  and  on 
section,  especially  in  the  later  stages  of  the  disease,  the  pulp  resembles 
dregs  of  paint,  and  the  follicles  and  trabeculfe  are  indistinct.  Hemor- 
rhagic infarction  and  abscess  of  the  spleen  may  occur  as  complications. 
During  the  later  stages  of  the  disease  iuj  the  spleen  diminishes  in  siace  the 
capsule  becomes  flaccid  and  opaque. 

The  heart,  liver,  and  kidneys  s1k»w  the  giimular  degeneration  of  pro- 
toplasm chanicteristic  of  iufeetioiLS  disease.  The  heart>  is  ox)aque  gray 
and  flaccid  ;  the  liver  is  enlarged,  opaque  gi*ay,  the  lobular  regions  indis- 
tinct. At  tinier  both  liver  and  kidneys  contain  opaque  white  specks, 
which  ai*e  either  accumulations  of  round  cells  or  foci  of  necrotic  ceUa, 
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Uloeration  of  the  larynx,  catarrhal  bronchitis,  and  hypostatic  lobar 
and  lobular  pneamonia  are  frequent.  Gross  alterations  of  the  brain  and 
its  membranes  are  infrequent,  although  a  meningitis  at  times  follows  a 
complicating  inflammation  of  the  middle  ear  or  acute  parotitis.  Micro- 
fioopical  changes  affecting  the  ganglion-cells  have  been  described  by  sev- 
eral observers.  Venous  thrombosis,  especially  of  the  veins  of  the  leg,  is 
of  not  infrequent  occurrence,  and  sometimes  proves  a  cause  of  fatal  embo- 
lism during  convalescence  from  the  fever.  Hyaline  degeneration  of  the 
voluntary  muscles,  especially  of  the  abdominal  rectus,  was  discovered 
by  Zenker,  and  may  prove  a  source  of  hemorrhage  into  the  muscle, — 
luematoma^ — ^by  favoring  its  rupture.     Orchitis  sometimes  occurs. 

Symptomatology. — Although  typhoid  fever  may  begin  abruptly 
with  a  chill,  in  most  cases  its  development  is  so  insidious  that  it  is  almost 
impossible  to  fix  the  day  of  attack, — weariness,  malaise,  epistaxis,  head- 
ache, slight  aching  pains  in  the  legs,  increasing  weakness,  and  accelerated 
pulse,  with  x>erhaps  slight  diarrhcda,  being  the  only  manifest  symptoms. 
During  this  stage  there  commonly  is  in  the  evening  a  slight  elevation 
of  the  bodily  temperature,  which  as  the  disease  progresses  takes  upon 
itself  the  peculiar  almost  characteristic  temperature  rhythm  of  typhoid 
fever.  Not  rarely  there  is  at  first  such  tendency  to  remission  and 
exacerbation  of  the  symptoms  as  to  suggest  the  presence  of  malarial 
disease.  As  the  days  go  by,  the  symptoms  grow  more  marked,  the  pulse 
becomes  more  frequent  and  feeble,  the  fever  very  distinct ;  tympanites, 
often  with  tenderness  and  gurgling  in  the  right  iliac  region,  especially 
mider  pressure  with  the  fingers,  appears ;  and  the  habitual  hebetude  of 
the  disease  is  manifested.  If  there  be  not  at  this  time  diarrhoea  there  is 
commonly  a  peculiar  susceptibility  to  the  action  of  laxative  drugs ;  but 
constipation  may  exist.  The  tongue,  at  first  covered  only  with  a  fine 
whitish  fur,  coats  itself  more  deeply  and  becomes  brownish  and  often  red 
at  the  tip.  About  the  seventh  day  the  peculiar  eruption  appears ;  it  con- 
sists of  minute  rose-colored  spots,  resembling  very  closely  flea-bites,  dis- 
appearing under  pressure  and  rapidly  reappearing  when  the  pressure  is 
taken  oflf,  and  not  i)erceptibly  elevated  above  the  surface.  The  eruption 
in  most  cases  appears  first  ux)on  the  abdomen,  but  may  come  out  upon 
the  chest,  the  back,  or  even  the  limbs.  The  spots  may  be  found  with 
difficulty,  are  in  most  cases  few  in  number,  widely  scattered,  and  appear 
in  successive  crops,  beginning  to  fede  in  one  or  two  days  after  they  de- 
velop. Sometimes  peculiar  bluish  or  slate-colored  macules  precede  the 
development  of  the  characteristic  eruption,  and  when  there  is  free  per- 
spiration sudamina  are  usually  abundant.  In  severe  cases,  during  the 
second  week  of  the  disease  the  tinnitus  aurium  begins  to  give  way  to 
hardness  of  hearing,  the  simple  hebetude  to  stupor,  often  with  muttering 
delirium;  unless  prevented  by  special  care,  the  tongue  becomes  dark 
brown,  often  gashed  and  red  on  the  edges  or  tips,  whilst  sordes  collect 
upon  the  teeth.    During  the  third  week,  and  sometimes  into  the  fourth 
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week,  the  symptoms  steadily  increase;  the  pulse  grows  Areqaent  and 
feeble,  the  temperature  reaches  its  maximum  elevation ;  subsultus  ten- 
dinum,  muttering  delirium,  and  carphologia  eyince  the  general  exhaus- 
tion; whilst  great  abdominal  distention  and  diarrhoea,  with  perhaps 
bloody  stools,  mark  the  severity  of  the  local  intestinal  disease.  Usually 
in  most  cases  ending  &.ta.lly  extremely  rapid,  feeble  pulse,  coma  or  coma 
vigil,  absolute  dryness  of  the  mouth,  with  an  almost  colliquative  sweating 
of  the  hot  sur&ce,  enormous  distention  of  the  abdomen,  hiccough,  irregu- 
larly intense  hyperexia,  and  finally  the  Hippocratic  face,  mark  the  pas- 
sage, by  insensible  degrees,  irom  life  to  death.  Sometimes,  however,  the 
course  of  the  disease  is  more  stormy,  the  delirium  becomes  furious,  and 
the  restless  motor  excitement  deepens  into  violent  convulsions,  in  which 
the  patient  may  die  or  pass  into  a  fatiU  coma. 

When  the  case  terminates  favorably,  the  return  to  health  may  be 
marked  by  an  abrupt  crisis ;  usually,  however,  it  is  gradual.  The  tongue 
grows  more  moist  and  begins  to  clean  ;  hour  by  hour  the  nervous  symp- 
toms subside ;  the  pulse  lessens  in  frequency  and  gains  in  power ;  the 
local  abdominal  symptoms  little  by  little  become  less  pronounced ;  the 
temperature  falls ;  and  so  the  patient  passes  into  a  condition  of  great 
weakness  without  active  symptoms,  from  which  he  slowly  emerges.  When 
the  tongue  as  it  l)ecomes  moist  cleans  gnidually  at  the  tip  and  edges, 
the  conv5ilescenc^  is  usually  steady  ;  but  when  the  throwing  off  of  the  fur 
begins  in  the  centre  or  towards  the  base,  and  the  sur&oe  is  left  smooth, 
red,  and  shining,  the  convalescence  is  apt  to  be  tedious  and  interrupted 
by  various  accidents.  There  is  loss  of  weight  during  the  whole  period 
of  a  typhoid  fever,  but  it  is  in  the  early  stages  of  the  convalescence  that 
the  emaciation  most  plainly  shows  itself.* 

Especially  during  the  early  stages  of  convalescence,  bodily  exhaustion, 
mental  or  emotional  excitement,  or  improper  food  may  produce  a  sudden 
rise  of  bodily  temperature,  constituting  what  is  sometimes  spoken  of  as 
a  recrudescence,  t  The  rapid  abatement  of  the  symptoms  sharply  separ 
rates  the  recrudescence  from  the  genuine  relapse,  in  which  there  is  a  true 
return  of  the  phenomena  of  the  disease.  The  tendency  to  relapse  varies 
very  greatly  in  different  epidemics  of  the  disease ;  by  some  writers  the 
proportion  of  relapses  is  phiced  as  low  as  one  per  cent,  by  others  as 
high  as  ten  or  even  fifteen  per  cent.  As  the  cases  are  commonly  seen  in 
this  country  we  do  not  believe  that  true  relapses  occur  in  more  than  four 
or  five  per  cent.     The  most  common  period  of  their  development  is  the 


*  The  description  of  typhoid  fever  given  in  the  text  is  rather  as  it  was  formerly 
seen  than  as  it  is  witnessed  at  present  in  our  hospitals  ;  in  other  words,  it  is  a  descrip- 
tion of  the  disease  as  it  exists  in  nature,  unmodified  by  the  (lold-bath  treatment. 

fThe  terms  "  recrudescence*'  and  **relapHe'*  are  variously  used  by  diflferent 
authors.  Recrudescence  has  been  defined  to  he  a  relapse  without  an  intervening 
period  of  normal  or  nearly  normal  temperature.  Many  authorities  believe  that  a 
recrudescence  depends  upon  a  reintroduction  or  a  renewed  activity  of  the  bacilli. 


INFECTIOUS  DISEASES.  125 

second  week  of  convalescence,  though  they  may  come  on  earlier  than 
thiSy  or  after  many  days  of  freedom  from  fever.  Their  development  is 
usually  abrupt,  and  the  rising  temperature,  whilst  resembling  that  of 
the  first  attack  of  the  disease,  is  more  rapid  in  its  elevation.  Eruption, 
enlargement  of  the  spleen,  and  abdominal  and  nervous  symptoms  similar 
to  those  of  the  primary  disease  occur  in  regular  sequence,  but  usually  the 
course  of  the  relai>se  is  much  shorter,  and  the  changes  in  the  condition 
of  the  i>atient  are  more  abrupt,  than  in  the  primary  attack*  The  relapse 
may  be  more  or  less  severe  than  the  primary  attack,  and  may  in  its 
turn  be  followed  by  a  second  or  even  a  third  relapse,  so  that  the  entire 
history  of  the  case  may  spread  over  the  course  of  many  months. 

Headache  may  be  a  very  early  symptom  of  typhoid  fever,  and, 
although  it  sometimes  abates  as  the  disease  progresses,  may  continue 
throughout  the  case.  It  may  be  occipital  or  frontal  or  without  localiza- 
tion. In  some  cases  it  is  so  severe  as  to  constitute  the  most  prominent 
symptom,  and  it  may  be  associated  with  vertigo,  intolerance  of  light  and 
8ound«  retraction  of  the  head,  tinnitus  aurium,  and  even  muscular  con- 
tractions in  the  back  and  limbs,  under  which  circumstances  the  case 
closely  simulates  one  of  meningitis. 

The  typical  mental  condition  of  typhoid  fever  is  a  i)eculiar  hebetude 
or  mental  immobility,  which  is  the  basis  of  the  so-called  ^'typhoid  face," 
whose  characteristics  are  dulness  and  lack  of  expression.  In  some  of  the 
cases  there  is  during  the  first  eight  or  ten  days  a  troublesome  insonmia, 
bat  ordinarily  a  tendency  to  somnolence  predominates  from  the  start, 
and  becomes  marked  after  the  first  week,  when  it  may  gradually  deepen 
into  a  stupor  with  or  without  muttering  delirium.  The  delirium  may 
in  severe  cases  appear  as  early  as  the  second  or  third  day  of  the  disease, 
but  ordinarily  it  is  not  pronounced  until  the  patient  is  well  advanced 
into  the  second  week.  Gases  have  been  recorded  in  which  the  delirious 
excitement  came  on  so  early  and  so  completely  masked  the  more  ordi- 
nary symptoms  of  the  disease  that  the  diagnosis  of  acute  mania  was 
reached  and  the  subject  sent  to  an  asylum.  It  is  affirmed  by  some 
French  writers  that  this  primary  delirium  may  closely  simulate  severe 
melancholia  and  other  forms  of  acute  alienation.  Ordinarily  the  de- 
lirium is  first  manifested  at  night,  and  especially  in  periods  of  half-sleep. 
It  is  usually  quiet  and  muttering,  but  may  become  fririous,  with  outcries 
and  attempts  at  violence.  It  is  very  apt  to  vary  from  day  to  day  in  the 
same  subject,  and  in  fittal  cases  may  persist  until  death,  though  more 
commonly  it  is  replaced  by  coma.  Even  in  its  milder  forms  it  frequently 
leads  the  patient,  especially  at  night,  to  rise  and  wander  off  in  search  of 
the  ignis-fatuus  of  his  dreams.  It  is  generally  associated  with  high  tem- 
perature ;  but  Liebermeister  calls  attention  to  the  £Eict  that  in  some  in- 
stances it  is  concurrent  with  marked  depression  of  the  temperature.  In 
most  favorable  cases  it  gradually  disappears,  but  it  may  continue  into 
conyalescence  and  pass  by  insensible  degrees  into  a  confusional  insanity. 
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Oa  the  other  hand,  confosioiial  insanity  may  come  on  during  oonvales- 
cence  irom  typhoid  fever  after  intelligence  has  been  regained. 

It  i»  often  difficult  to  decide  how  iaur  catarrhal  changes  and  the 
pecoliar  depression  of  the  nenrons  centres  are  the  causes  of  the  early 
dolneas  of  hearing,  which  may  deepen  into  profound  deafiiess,  and  also 
of  the  loss  of  tactile  sensitivenesSb  The  taste  is  almost  abolished  in  grave 
cskses^  and  the  vision  is  dulled. 

la  advanced  typhoid  fever  of  very  severe  type  continuous  rigidity 
and  spasmodic  contractions  of  all  or  a  part  of  the  muscles  of  the  trunk 
and  of  the  extremities  may  develop,  and  even  such  local  sfiasms  as  those 
which  produce  strabismus  or  trismus  may  be  pronounced  without  the 
exigence  of  any  meningeal  indammatiou.  Violent  epileptiform  con- 
vulsions occasionally  occur. 

Special  Symptoms. — Elevation  of  temperature  is  among  the  earliest 
of  the  symptoms  of  typhoid  fever.  In  typical  cases  during  the  first  week 
there  is  a  peculiar  ascent  of  the  temperature  which  is  almost  character- 
istic of  the  disease, — the  minimum  temperature  in  the  morning  and  the 
ma3dmum  in  the  evening  being  from  half  a  degree  to  a  d^jee  and  a  half 
higher  than  the  corresponding  temperature  of  the  day  before.  As  the 
daily  swing  of  temperature  is  from  a  degree  and  a  half  to  two  degrees^ 
the  morning  temperature  is  about  half  a  degree  lower  than  the  tempera- 
ture of  the  evening  before.  By  the  eighth  or  ninth  day  a  morning  tem- 
perature of  102.5°  to  103^  F.,  with  an  evening  temperature  of  104®  to 
105^  F.,  may  be  reached*  and  be  maiutaineii  with  more  or  less  steadiness 
until  some  time  in  the  thini  week.  The  first  abatement  of  the  fever 
is  usually  shown  in  the  morning  teuiiH^niture,  so  that  the  daily  swing 
will  \ye  two  or  even  more  degrecfii^  autl  in  the  fourth  week  a  fell  and  rise 
of  three  or  even  four  d^rei^  is  not  ran\  The  course  of  the  tempera- 
ture curve  of  typhoid  fever  is  so  uuHlifuHl  by  mixlem  treatment  that  a 
typical  temperature  chart  is  rai\*ly  s*hmi  :  ami  even  under  the  old  methods 
gresit  irregularities  were  often  pn^Mit  during  the  second  and  third  weeks. 
105®  F.  is  a  common  maximum  :  lOt^'  F.  is  not  nuv,  but  is  always  of  very 
serious  import :  when  107^  F.  or  over  is  nnicluni  death  is  usually  not 
£ir  off.  The  time  in  the  tweut>--four  hours  of  the  highest  temjierature 
varies :  it  is  generally  about  five  or  six  in  the  evening,  but  may  be  much 
earlier  or  later.  Riurely  there  are  two  temin^nuure  nutxima  in  a  single 
twenty-four  hours,  and  cases  of  inversion  of  the  temperature  rhythms — 
i.p..  with  the  highest  point  in  the  morning— ^nvur.  especially  in  young 
children.  The  subsidence  of  fever  is  oixlinarily  gradual,  but  may  be 
abrupt,  and  is  commonly  acoompanieil  by  grt»;ii  irregularities  of  the 
temperature. 

The  pulse  in  typical  typhoid  tever  is  ai*ivlenitetl  from  the  very 
beginning,  and  throughout  the  courst^  of  the  dist»;ise  preserves  a  certain 
parallelism  with  the  temi>erature,  InMUg  also  cK^st»ly  affected  by  the 
d^ree  of  exhaustion  and  by  the  various  aividents  of  the  disease.     Cases 
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have,  however,  been  reiK>rted  iu  which  an  early  fall  in  the  pulse-rate  has 
persisted  through  the  whole  attack,  and  in  some  instances  the  patient 
has  passed  through  the  cycle  of  changes  with  a  normal  pulse-rate,  not- 
withstanding a  distinct  elevation  of  temperature.  At  first  the  pulse  may 
be  foil  and  offer  a  degree  of  resistance  to  the  finger,  but  it  soon  becomes 
very  soft,  though  large,  and  e4u*ly  in  the  disease  is  apt  to  take  on  a 
dicrotic  character.  In  rare  cases  it  may  be  tricrotic  or  even  polycrotic. 
In  bad  cases  the  heart-sounds  are  altered  in  the  accentuation,  or  there 
may  be  disappearance  of  the  first  sound  whilst  the  second  loses  its  sharp- 
ness and  in  rare  instances  may  be  duplicated ;  the  pnecordial  impulse 
also  may  become  so  markedly  diminished  as  to  be  replaced  by  a  simple 
undulation  of  the  chest-wall. 

The  respiratory  movements  are  increased  in  frequency  in  typhoid 
fever  to  a  degree  corresponding  with  the  height  of  the  fever.  Early 
in  the  attack  there  is  often  some  cough,  which  may  subside  or  may 
contiuue  throughout  the  disease.  In  the  advanced  stages,  especially 
of  bad  cases,  increased  rapidity  of  breathing  may  often  be  noticed,  and 
be  accompanied  by  lessening  of  the  basal  pulmonary  resonance  and  also 
of  the  respiratory  murmur  in  the  posterior  portion  of  the  lung,  with  or 
without  the  development  of  a  coarse  crepitant  r&le.  Under  such  cir- 
cumstances there  is  present  the  so-called  hypostatic  pneumonia.  True 
lobar  pneumonia  may  also  be  developed  at  any  stage  of  a  typhoid  fever, 
and  give  rise  to  symptoms  which  are  similar  to  but  less  pronoimced  than 
those  of  the  ordinary  disease ;  it  is  to  be  recognized  by  the  association 
of  percussion-  dulness  with  bronchial  breathing  and  increased  vocal 
resonance.  Hemorrhagic  infarcts  and  pulmonary  apoplexy,  which  were 
noted  by  Hoffmann  in  five  out  of  two  hundred  and  fifty  autopsies  on 
persons  dead  of  typhoid  fever,  should  be  8U8i)ected  when  hsemoptysis 
occurs. 

In  most  cases  of  typhoid  fever  the  abdominal  symptoms  are  pro- 
nounced ;  loss  of  appetite  occurs  early ;  and  whilst  in  the  miyority  of 
instances  there  is  not  much  nausea  or  vomiting,  these  symptoms  may  be 
so  continuous  and  severe  as  to  suggest  bilious  fever.  Diarrhoea  is  an 
almost  universal  symptom,  but  the  bowels  may  not  move  frequently 
unless  there  be  some  laxity  in  the  diet  or  a  loosening  medicine  be  given. 
In  rare  cases  there  may  be  constipation,  and  autopsies  have  been  reported 
in  which  scybala  were  found  resting  upon  the  typhoid  fever  ulcers.  The 
characteristic  stool  of  typhoid  fever  is  of  a  light  ochre- yellow  color,  very 
watery,  offensive,  alkaline,  and,  it  may  be,  ammoniacal.  It  separates 
on  standing  into  an  upper  serous  and  albuminous  layer  and  a  lower 
flaky  sediment.  Brownish  stools  are  common  in  the  early  stages ;  frothy, 
pultaceous,  and  even  purulent  stools  sometimes  occur.  Intestinal  hemor- 
rhage hapi>ens  in  about  five  jyer  cent,  of  the  cases ;  it  is  very  rare  during 
the  first  week,  and  when  present  is  probably  the  result  of  an  oozing  from 
the  mucous  membranes  and  is  of  small  amount.     Serious  hemorrhage  is 
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most  frequent  in  the  third  week ;  it  may  give  rise  to  tarry  stools  or  red 
bloody  discharges  with  or  without  jelly-like  clotB ;  it  is  often  recurrent. 
It  is  always  a  serious  symptom,  but  our  experience  in  civil  life  coincides 
with  that  of  Trousseau  and  of  Graves  that  it  is  rarely  fatal.  Statistics 
seem,  however,  not  to  be  in  accord  with  this,  and  epidemics  have  been 
reported  in  which  nearly  all  the  cases  died.  Liebermeister  saw  a  death- 
rate  of  twenty-seven  per  hundred,  Murchison  fifty-three  per  hundred, 
and  Homolle  (four  hundred  and  ninety -eight  cases)  forty-four  per  hun- 
di-ed.  When  the  intestinal  hemorrhage  accompanies  other  hemorrhages 
and  is  the  outcome  of  a  general  blood  dyscrasia,  the  prognosis  is  very 
grave.  WTien  the  bleeding  is  due  simply  to  the  ulceration  opening  one 
or  more  blood-vessels,  the  danger  is  usually  in  direct  proportion  to  the 
amount  of  the  hemorrhage.  According  to  Murchison,  perforation  occurs 
much  more  frequently  after  hemorrhage  than  in  other  cases.  A  large 
intestinal  hemorrhage  is  accompanied  by  a  sudden  drop  in  the  tempera- 
ture (even  as  much  as  seven  dc^*ees),  pallor,  free  sweating,  coldness  of 
the  surface,  faintness,  and  failure  of  the  circulation.  A  fatal  internal 
hemorrhage  may  occur  without  the  voiding  of  blood  and  cause  collapse 
ending  in  death.  The  nervous  symx)toms  are  often  temporarily  abated 
by  the  hemorrhage. 

Perforation  of  the  intestines,  according  to  Murchison,  takes  place  in 
about  eleven  per  cent,  of  fatal  cases.  In  its  typical  form  it  attacks  the 
small  intestine,  and  is  ordinarily  simple,  though  it  may  be  multiple.  In 
rare  cases  it  has  been  noted  in  every  portion  of  the  large  intestine  from 
the  cjficum  to  the  rectum.  It  is  said  to  be  more  fr^uent  in  males  than 
in  females,  and  especially  to  occur  in  severe  cases  in  which  there  has 
been  an  abundant  diarrhoea,  but  it  may  suddenly  end  the  scene  even  in 
walking  typhoid.  It  has  been  notice  as  early  as  the  eighth  and  as  late 
as  the  hundredth  day  of  the  disease,  but  is  especially  apt  to  occur  in 
the  early  part  of  the  third  week.  Its  happening  in  a  typical  case  is 
marked  by  a  chill,  very  pronounced  fall  of  temperature  followed  in  a 
short  time  by  hyperpyrexia,  nausea,  vomiting  which  may  in  rare  cases 
be  fieecal,  lessening  of  the  alvine  discharges,  increased  meteorism  and 
abdominal  tenderness,  and  very  anxious  face.  It  may,  however,  occur 
without  any  pronounced  symptoms,  and  be  entirely  masked.  When  per- 
foration of  the  large  intestine  takes  place,  the  general  symptoms  are 
much  less  severe  than  when  the  small  intestine  is  the  seat  of  the  lesion, 
and  the  resultant  peritonitis  is  often  local,  ending  in  an  abscess  which  is 
usually  foBcal. 

Enlargement  of  the  spleen,  beginning  from  the  third  to  the  seventh 
day  of  the  disorder,  is  almost  universal,  and,  though  liable  to  be  masked 
by  the  tympanites,  can  usually  be  detected  during  life  by  gentle  per- 
cussion and  palpation.  The  smooth,  not  indurated,  slightly  tender  organ 
may  l)e  three  times  its  natural  size,  and  generally  begins  to  diminish  at 
the  close  of  the  third  week. 
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The  urine  of  typhoid  fever  is  usually  less  than  the  norm  in  amount^ 
extremely  acid,   and  of  high  specific  gravity.     When  convalescence 
occurs  t^ere  is  an  increase  in  the  urinary  discharge  which  may  amount 
to  polynria,  with  a  more  than  corresponding  decline  in  the  specific 
gravity^  which  sometimes  &lls  to  1003.     At  the  same  time  the  urine 
lieoomes  less  acid,  in  some  cases  alkaline.     During  the  period  of  in- 
creasing fever  there  is  a  notable  increase  in  the  amount  of  urea  elimi- 
nated :  Yogel  noted  the  enormous  daily  output  of  seventy-eight  grammes. 
During  the  second  and  third  weeks  the  elimination  of  urea  remains  above 
the  norm,  but  &lls  as  convalescence  becomes  established,  even  to  a  point 
much  below  the  norm.     The  uric  acid  is  always  increased  during  the 
febrile  period,  and  decreases  with  defervescence.     The  chlorides,  phos- 
phates, sulphates,  and  carbonates  are  diminished  during  the  fever,  but 
increase  with  defervescence.     According  to  the  researches  of  Eoque  and 
WeiL  the  urine  of  the  typhoid  patient  is  extremely  poisonous ;  L6pine 
and  Gu6rin  affirm  that  they  have  discovered  in  it  a  poisonous  alkaloid. 
Teissier  has  found  that  whilst  in  mild  cases  of  typhoid  fever  urobilin 
may  or  may  not  appear  from  time  to  time  in  the  urine,  in  the  severe 
cases  it  is  persistently  and  abundantly  present.     In  a  proportion  of  cases 
varjring  according  to  different  observers  from  twenty  to  fifty  per  cent, 
there  is  albuminuria,  which  usually  appears  in  the  second  week,  but  may 
be  de^'eloped  in  the  first  week,  and  may  delay  until  the  third  or  even  the 
faarth  week.    It  is  more  apt  to  occur  in  severe  than  in  light  cases.    It 
may  be  due  simply  to  the  fever  and  the  disturbance  of  circulation,  or  to 
nephritis.     According  to  Bouchard,  albuminuria  appearing  late  in  the 
disorder  is  especially  prone  to  be  connected  with  renal  disease.     Not 
rarely  the  presence  of  renal  epithelium,  of  blood-globules,  or  of  epithelial 
or  granular  casts  renders  the  diagnosis  of  nephritis  clear ;  and  violent 
hiematuria  ending  in  death  has  been  recorded  by  Duckworth,  Greenhow, 
aud  others. 

Varieties  of  the  Disease. — ^The  wide  variations  in  the  course  and 
symptoms  of  typhoid  fever  have  led  to  the  naming  of  a  number  of 
varieties  of  the  disease. 

The  gastric  or  bUiom  typhoid,  representing  some  of  the  cases  of  gas- 
tric fever  of  the  older  writers,  comprises  cases  in  which  the  vomiting 
is  severe  and  prolonged.  Hemorrhagic  typhQld  is  a  very  deadly  form  of 
the  disease,  esi>ecially  prone  to  occur  in  debilitated  subjects  sufiering 
from  scorbutus,  alcoholism,  etc.  There  is  in  it  a  rapid  alteration  of  the 
blood,  with  profuse  hemorrhage  from  the  nose,  mouth,  intestines,  and 
kidneys, — indeed,  from  all  the  mucous  membranes, — and  the  formation 
of  abundant  ecchymoses,  blotches,  suggillations,  etc.  In  these  cases 
the  adynamia  is  extreme  from  the  beginning ;  the  fever  very  high ; 
the  pulse  very  rapid  and  small ;  the  heart-action  greatly  enfeebled ;  the 
tongue  and  the  mouth  loaded  with  a  brownish  deposit ;  the  breath  very 
fetid  and  even  ammoniacal.     Death  occurs  in  a  great  msgority  of  the 
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ciLses,  iisiiiilly  before  the  tenth  day,  ami  haa  been  recorded  as  early  as 
the  third  clay* 

Fotiflroi/mit  iijphoid  is  a  very  sevei^e  form,  ushered  in  with  eouvul- 
Bioiis  smd  other  evidences  of  intense  nervoins  disturJ>aQt'e»  Ataxic  UfphoiA 
is  that  in  which  there  is  from  the  tirst  profound  exhaustion  with  high 
tempemture. 

In  ^j-i'iiXl^il  pneiimO'ii^phQid  fever  the  fii'St  symptoms  are  complicated 
with,  or  repUK'^d  entirely  by,  those  of  pneumonia,  so  that  it  may  be  for 
a  time  impossible  to  decide  whether  the  individual  is  suifering  from  a 
simple  ijneumonia  with  typhoid  syinptoms  or  from  a  typhoid  fever  com- 
plicated with  early  pneumonia.  Gerhardt,  in  1875,  recorded  an  epi- 
demic of  this  form,  which  is  also  said  to  occur  sporadicidly,  esjieeially 
in  young  children*  Tj^phoid  fever  commencing  with  pleurisy  is  spoken 
of  by  French  writers  as  pleoro-typhoid  fever,  and  is  said  to  occur  some- 
times epidemically. 

In  the  mildest  crises  of  typhoid  fever  the  symptoms  may  lie  so  slight 
as  to  1x3  overlooked,  cspci'ialiy  when  the  subject  belongs  to  the  poorer 
classes^  among  whom  care  <>f  peim>n  and  early  consultation  of  a  physician 
are  rare.  Slight  headat^'he,  insomnia,  a  little  diarrlnea^  a  feeling  of  mal- 
iijse  and  weakness,  may  ctuistitnte  all  the  symptoms.  In  this  way  arises 
the  so-called  walking  tt/pkoid.  The  latency  of  thase  eases  is  remarkable^ 
and  the  disea*se  may  progress  without  care  until  a  favonible  termination 
is  reached,  or,  more  usually,  until  the  sudden  coming  on  of  severe  symf>- 
toms,  or  the  occurrence  of  perhajis  a  fatal  accident,  enforces  attention. 
We  have  seen  in  hospital  practice  a  patient  walk  into  the  hospital, 
remain  seateil  for  some  hours,  and  die  suddenly  during  the  subseqnt*nt 
night  without  a  diagnosis  having  been  made,  and  at  the  aut^jpsy  liave 
found  acutely  ulcerated  Peyer's  patches  with  perforation  of  the  intes- 
tines of  at  least  four  days'  duration. 

Apip'dic  or  afehnle  ii/phoid  fever  includes  a  class  of  cases  in  which  the 
temperature  does  not  reacli  at  any  time  100°  F,,  and  may^  remain  normal 
or  subnormal  through  the  whole  course  of  the  aifection.  This  form  of 
typhoid  fever  usually  represents  the  mildest  degree  of  the  ilisease ;  bet 
epidemics  have  Ix^n  described  in  which,  although  the  other  symptoms 
of  typhoid  fe\'cr  have  bctui  pronounced,  and  even  death  resulted,  there 
has  l3ccn  little  or  no  fever.  In  scmie  of  these  crises  a  daily  rhythm  of 
temperature  can  Ix*  noted,  in  which  the  ilinrnal  %^ariation  is  produced  by 
a  liill  of  the  morning  temperature  rather  than  by  a  rise  of  the  evening,^ 
so  that  the  patient  may  be  said  to  have  an  inverted  fe\^er.  ■ 

Abortive  tifphoid  is  a  condition  to  which,  under  the  name  of  typhus 
IwmssimuSj  attention  hius  l>een  especially  called  by  Griesinger.  The  symp- 
toms are  those  of  a  typhoid  fever  compressed  into  a  few  days, — perhaps 
thi*ee,  perhaps  ten  or  twelve.  The  onset  is  always  abrupt,  usually  with 
a  chill,  which  may  Ix^  very  intense ;  the  temperature  rises  rapidly,  and 
has  been  noted  as  high  as  105°  F.  on  the  third  day  ;  splenic  enlargement 
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i^pears  at  onoe ;  the  rose  spots  may  be  abundant,  and  any  or  all  of  the 
m2i  typhoid  fever  symptoms  and  accidents,  such  as  diarrhoea^  intestinal 
hemorrhage,  albominoria,  bronchial  catarrh,  and  hypostatic  congestion, 
may  appear.  The  defervescence  is  usually  abrupt,  accompanied  by  exoes- 
ore  sweaty  sometimes  by  a  critical  polyuria.  During  convalescence  the 
pgtient  is  said  to  be  liable  to  the  same  sequel®  as  after  ordinary  fever. 
Although  the  resemblance  between  this  disease  and  typhoid  fever  is  so 
marked,  great  hesitancy  must  be  felt  in  considering  the  two  affections 
the  some ;  but  in  a  case  in  which  sudden  death  occurred  during  conva- 
leseence  Laveran  found  the  characteristic  lesions  of  typhoid  fever  in 
Peyer's  patches. 

The  effect  of  age  upon  the  symptoms  of  typhoid  fever  is  decided,  and 
even  the  anatomical  lesions  appear  to  suffer  alteration.  Thus,  in  the 
infiant  the  infiltration  of  the  abdominal  lymphoid  glands  is  much  less  than 
in  the  adult,  so  that  the  ulcerations  are  very  slight  and  perforations 
almost  unknown.  Indeed,  according  to  BiUiet  and  Barthez,  a  large  pro- 
portion of  Beyer's  glands  do  not  ulcerate  at  all,  but  recover  by  resolu- 
tion.  The  symptoms  present  in  the  young  child  sometimes  resemble  so 
doeely  those  of  a  remittent  fever  that  one  form  of  the  disease  is  known 
i&kfafUUe  remittenty  the  chief  manifestations  being  gastro-intestinal  dis- 
order with  a  remittent  fever.  These  cases  are  usually  mild  in  type ;  in 
the  more  severe  forms  of  the  disease  in  children  the  fever  is  apt  to  be 
very  high  and  constant.  It  is  worthy  of  remark  that  these  high  tem- 
peratares  are  better  borne  by  the  child  than  by  the  adult  The  pulse  is 
ordinarily  very  rapid,  rising  sometimes  to  150  and  180,  but  is  very  rarely 
dicrotic  The  abdominal  symptoms  are  less  marked  than  in  the  adult ; 
very  commonly  the  abdomen  is  fiattish,  and  the  diarrhoBa  is  usually 
very  mild;  moreover,  constipation  is  not  extremely  rare,  and  faecal 
accumulation  sometimes  takes  place.  Intestinal  hemorrhage  is  almost 
unknown.  The  rose-colored  eruption  is  frequently  absent,  and  only 
rarely  abundant.  The  nervous  symptoms  of  the  disease  are  ordinarily 
well  marked ;  convulsions,  strabismus,  inequalities  of  the  pupil,  irregu- 
larities of  the  pulse,  and  coma  may  give  an  almost  complete  picture  of 
meningitis.  The  tendency  to  the  occurrence  of  focal  symptoms  is  shown 
by  the  fact  that  sometimes  aphasia  occurs.  The  mortality  of  the  disease 
is  distinctly  less  than  in  the  adult,  and  in  fatal  cases  death  is  commonly 
dne  to  pneumonia. 

In  the  very  old,  typhoid  fever  is  rare,  but  extremely  dangerous ;  the 
onset  is  usually  very  slow  and  insidious.  The  spots  are  commonly  want- 
^]  the  splenic  tumefaction  and  other  abdominal  symptoms  are  less 
marked  than  in  the  young.  On  the  other  hand,  the  adynamia  is  very 
pronounced^  whilst  the  tendency  to  pneumonia  is  extreme.  The  intes- 
tiinal  ulceration  is  often  severe,  so  that  perforation  is  not  rare,  whilst 
severe  hemorrhage  is  very  common. 

Complications  and  Sequelae. — There  can  be  no  doubt  that  the 
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typhoid  bacillus  may  coexist  and  grow  along  with  various  other  patho- 
genic germs  in  the  human  Ixidy^  producing  mixed   forms  of  diseaaa 
Thus,   although  it  is  rare  for  a  typhoid  fever  to  occur  in  persons  suf- 
fering from  ttiberenlosis,  the  coexisteuce  of  the  two  diseases  in  active 
Jirocees  was  proved  by  Kiener  and  VilJard  by  examinations  made  durin|p^ 
life  and  after  death.     A  luimber  of  cases  have  l)een  reported  of  erysipelas [ 
developing  during  typhoid  fever.    Friedhiuder,  ffalliard,  and  others  have  I 
reported  caM^,  many  of  them  with  autopsies,  in  whicli  typhoid  fever  and 
oholei-a  coexistwl*    Murehin^^u  states  that  he  hs^  seen  eight  eases  in  whicli 
there  was  coexistence  of  typhoid  fever  and  scai'let  fever,  and  has  five| 
times  seen  fj^phus  graft  itseU'  npon  a  typhoid. 

Of  all  these  mixed  diseases,  however,  the  one  which  has  attracted 
the  most  attention  and  is  of  the  most  importance  is  the  so-called  typho- 
7HalftrMsf  femr,  which  htis  Ix^eii  especially  studied  in  this  country  by 
Wixuiward,  and  in  France  by  ('olin*  The  recognition  of  the  true  nature 
of  such  a  fever  may  be  rendered  easy  by  the  occurrence  in  the  typhoidfll 
of  a  manifest  quotidian^  t-ertian,  or  even  (piartau  paroxysm  ;  l>ut  very 
commonly  the  syinptimis  are  so  interwoven  and  olxseure  as  to  render  the 
recognition  of  the  two  poisims  difficult*  ^^Tien  typhoid  fever  occurs 
a  highly  malarial  district*  or  in  a  person  suffer ing  from  chronic  maJaria 
or  when  the  eolargemeut  of  the  spleen  is  excessive*  the  blood  shonld 
mrefuUy  examined  for  the  malai'ial  organism.  During  the  late  civil 
war  the  mortality-rate  of  cases  diagnosed  as  typho- malarial  fever  wjis  a 
little  over  eight  per  cent.,  but  it  is  probalde  that  a  very  large  proportion 
of  the  cases  represented  as  instances  of  typhonialarial  fever  were  in- 
stances of  malarial  fever  with  typhuid  symptoms,  whilst  othei'S  were  pure 
typhoid-  Only  when  the  typlioid  fever  eruption  is  plainly  marked,  or 
the  ulceration  of  Peyer's  glands  revealed  at  the  aufc^ipsy,  or  the  Ijacilli 
of  El>erth  found  in  the  stools  or  in  the  body  after  death^  can  the  piiic- 
titioner  be  sure  that  there  hiis  lieen  a  true  typhoid  fever  infection,  and 
absolute  proof  of  double  infection  would  nvpiire  the  detet^ti<m  of  both 
mahirial  and  typhoid  lesions  or  organisms.  In  some  cases  the  typhoid 
and  malarial  fevers  follow  closely  upon  esich  other,  although  remaiuiug 
distinct :  so  that  it  is  possible  to  have  relapses  of  the  typhoid  witli  mala- 
riid  attacks  between  them. 

Not  only  may  ty|>hoid  fever  be  combined  with  any  one  of  the  bficterial 
diseases,  but  almost  any  local  affection  may  aiise  during  its  coui'se.  A 
few  scattered  cases  in  literature  of  hemiplegia,  mooopU-gifi,  and  apha8tay 
arising  during  the  iu*tive  c^ourae  of  the  typhoid,  show  that  the  nerve- 
eentre^s  may  suffer  from  hemorrhage,  thrombi,  and  other  organic  affec- 
tions. Abscess  of  the  liver,  infarct  ion  and  alxscess  of  the  spleen,  paro- 
titis,  orchitis,  abscess  iu  the  musclt\s  and  cellular  tissues,  intlammation  of  d 
the  lymphatics,  periostitis,  osteomyelitis,  arthritis,  and  local  gangrenes^  ^ 
have  all  €>ceurred  from  time  to  time  during  a  typhoid  fever.  MucJi 
more  frequent  than  any  of  them,  however,  is  nephritis,  which  may  bej 
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die  cause  of  death.  In  its  history  and  in  its  lesions  this  nephritis  does 
Dot  differ  from  that  of  scarlet  fever,  variola,  or  other  infectious  disease. 

OoxvAiiESCENCE. — The  convalescence  of  typhoid  fever  is  usually  slow 
and  protracted,  especially  after  a  severe  case,  and  many  months  are  often 
required  for  the  gathering  together  of  the  strength,  and  especially  the 
powere  of  endorance.  Not  rarely  great  mental  inaptitude  and  inability  to 
stady  or  to  do  intellectual  labor  remain  after  the  general  strength  has  in 
great  part  returned.  In  our  experience,  however,  the  mental  powers  have 
always  been  finally  recovered.  Moreover,  it  is  not  rare  for  a  patient  in 
the  end  to  gain  strength  and  health  beyond  what  was  his  previous  norm. 
Sequel®  are  exceptional.  The  most  important  are  insanity  of  the  confu- 
sional  type,  i>aralysis,  and  acute  phlebitis,  ordinarily  affecting  one  leg 
and  producing  a  true  phlegmasia  alba  dolens.  The  paralysis  is  gen- 
erally not  complete,  and  is  commonly  attended  with  wasting  of  the  mus- 
cles, and  sometimes  with  contractures  or  other  evidences  of  muscular 
irritation.  The  most  frequent  form  is  that  of  paraplegia,  monoplegia 
being,  however,  not  very  rare.  There  is  usually  some  disorder  of  sensa- 
tion, and  there  may  be  complete  aniesthesia.  The  bladder  and  even  the 
rectum  may  for  a  time  be  paralyzed.  The  nervous  lesion  varies :  in  some 
cases  it  is  a  peripheral  neuritis,  while  in  other  instances  it  is  a  mye- 
litis. When  there  is  paralysis  of  the  bladder  or  rectum,  with  paraplegia 
and  trophic  disturbances  in  the  legs,  the  lesion  is  probably  always  spinal, 
and  the  prognosis  is  more  grave  than  in  a  x)eripheral  monoplegia.  The 
paralysis  may  develop  suddenly ;  but  usually  its  onset  and  its  subsi- 
dence are  alike  gradual.  The  prognosis  is  much  more  favorable  than  in 
similar  paralyses  due  to  other  causes  than  infection. 

As  has  already  been  stated,  periostitis  or  osteomyelitis  may  come  on 
during  a  typhoid  fever.  More  frequently  the  bone  lesion  manifests  itself 
during  convalescence,  the  first  symptom  being  hea\^,  aching,  localized 
pain,  with  slight  swelling  and  some  soreness.  This  may  be  followed  by 
resolution,  or,  more  commonly,  after  a  remission  which  may  last  from  six 
to  eight  months,  by  a  return  of  the  symptoms  and  a  very  slowly  devel- 
oped necrosis.  As  was  first  determined  by  Ebermaier,  these  bone  lesions 
depend  upon  the  local  deposit  of  the  typhoid  bacillus.  It  has  further 
been  shown  by  Dmochowski  and  Janowski  that  the  typhoid  bacillus  may 
be  deposited  in  any  tissue  and  produce  suppuration,  so  that  under  certain 
circumstances  it  is  a  pyogenic  organisuL  The  typhoid  bacillus  has  been 
found  in  the  brain  membranes  in  purulent  meningitis  after  typhoid,  and 
it  is  probable  that  milk-leg,  neuritis,  and  other  local  lesions  occurring 
during  or  after  a  typhoid  fever  are  directly  due  to  local  deposits  of  the 
bacillus. 

DuGNOSis. — For  the  purposes  of  treatment  it  is  essential  that  typhoid 
fever  should  be  8usx>ected  at  a  time  when  the  lack  of  development  of  the 
symptoms  may  make  a  positive  diagnosis  impossible.  Whenever  in  a 
youngish  or  middle-aged  person  there  is  an  acute  and  increasing  malaise 
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and  weaknesBf  without  apparent  cause,  with  an  elevation  of  temperature 
in  the  evening,  typhoid  fever  should  be  suspected.  If  at  such  a  time  it 
be  found  that  getting  the  patient  suddenly  from  l>ed  into  a  standing  posi- 
tlon  notably  increases  the  pulse- rate,  the  ease  shoiiUl  be  treated  as  one  of 
incipient  typhoid  fever.  The  occurrene^  of  epistaxis,  diarrhcea,  or  other 
of  tbe  peculiar  symptoniB  or  of  the  regular  ascending  febrile  movements 
of  typhoid  fever  makers  tlie  diaguasi.s  highly  probable,  although  it  can 
very  rarely  lie  positive  until  the  ajipearatn'e  of  the  eruption. 

There  tian  be  no  difficulty  in  the  diaguasis  of  well-develoi>ed  typhoid 
fever,  the  ehanu^teristic  symptoms  l>eiug  the  progressive,  aseending  fever, 
with  incre;usiug  weakness,  nervouK  distiirl)ance,  diarrhiea,  enlargement 
of  the  spleen,  and  the  eruption.  In  aberrant  easels  of  the  disease,  how- 
ever, CvSpecially  in  those  which  resemble  meningitis^  it  may  be  necessary 
to  reserve  the  diagnosis  until  the  rose-colore^l  spots  can  be  found  or  until 
time  has  made  the  matter  clear.  The  typhoid  symptoms  are,  however,  in 
such  cases  usually  so  strongly  pronounced  m  to  give  an  inkling  of  the  true 
nature  of  the  diseiise.  Wlieu  pneumonia  develops  in  the  l>eginning  of  a 
typhoid  fever  it  nniy  not  be  possible  to  det4»rniine  at  on(!e  whether  the 
case  is  one  of  pneumonia  with  typhoid  symptoms  or  of  typhoid  fever  with 
pneumonia.  Here  again  a  gnarded  opinion  mnsfc  be  given  until  the  ap- 
pwirance  of  the  rose  spot.s.  Acute  tubereulosis  sometiuies  very  closely 
re^senibles  typhoid  fever,  and  may  otfer  any  symptom  of  the  disease 
except  the  eruption  ;  indeed,  even  this  may  be  simulated,  except  in  its 
recuiTence  in  successive  crops.  A  peculiar  shifting  character  of  the  local 
symptoms  in  any  obscure  cast*  is  suggestive  of  tubercular  disejise ;  thus, 
if  tO'thiy  the  manifestations  point  towards  meningitis,  to-morrow  towaixis 
pulmonary  involvement,  whilst  the  next  day  the  abdominal  symptoms 
are  most  i>roni:mnc(Hi,  or  if  rapidly  sliifting  pulmonic  congestiou  cx)uie 
and  go,  tul>ercular  disease  should  be  strongly  suspected,  A  regular 
typhoid  fever  ascent  of  temperature  tells  strongly  in  tavor  of  a  diagnosis 
of  typhoid  fever,  but,  nn fortunately,  irregidarities  of  fever  are  no  proof 
that  the  case  is  not  one  of  aberrant  typhoid. 

Erhiich's  test — ^the  diazo- reaction — is  of  limited  value  in  the  recog- 
nition of  typhoid  fever.  It  is  true  that  it  is  usually  responded  to  after 
the  lirst  wiM^k  of  the  disease,  but  it  certainly  is  alsfj  responded  to  in  tuber* 
cuiar  disease,  including  aeute  tuberculosis,  in  septicasmia^  in  measles,  in 
pneumonia,  and  probably  in  varioiLs  other  febrile  diseases.  WTaen  after 
a  week  or  ten  days  of  obscui^e  symptoms  there  is  still  ditlicidty  in  differ- 
entiation  between  giistiitis  or  malaria  and  t^^phoid  fever,  it  may  be  of 
servit^e*  For  the  test  a  one  per  cent,  solution  of  sodium  nitrite  and  a 
half  per  cent,  solution  of  muriatic  acid  saturated  with  sulphanilic  acid 
an'  kept  separate,  but  mixed  in  the  proportion  of  forty  to  one  jiLst  before 
using;  alter  mixture  nitrous  acid  is  liljcrated  l>y  the  action  of  the  hydro* 
chloric  acid  upon  the  smlium  uitrite,  and  jinxluees  with  the  SiUphauilic 
acid  diazo-l>enzeue'Sulphonic  acid.     In  making  the  test,  equal  parts  of 
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the  znixtare  of  the  two  solutioiis  and  of  urine  are  thoroughly  shaken 
U^gether,  and  ammonia  is  poured  upon  the  top.  At  the  line  of  junction 
a  ring  forms,  which  in  normal  urine  is  not  reddish,  but  in  typhoid  fever 
aiine  is  of  a  color  varying  from  carmine  to  a  deep  garnet 

The  presence  or  absence  of  the  typhoid  bacillus  in  the  stools  of  a 
suspected  typhoid  case  is  of  diagnostic  import.     According  to  Eisner, 
the  typhoid  bacillus  is  readily  differentiated  by  making  cultures  of  the 
t>'phoid  stools  on  potato  gelatin  impregnated  with  one  per  cent,  of  potas- 
sium iodide.     The  latter  agent  is  stated  to  kill  all  the  organisms  of  the 
feces  except  the  typhoid  and  the  colon  bacillus.     At  the  end  of  twenty- 
four  hours  the  colonies  of  the  colon  bacillus  are  very  distinct  as  largish, 
browu,  coarsely  granulai*  spots,  whilst  those  of  the  typhoid  bacillus  are 
evident  only  after  forty-eight  hours  as  ti*ansparent^  small,  colorless,  finely 
gnumlar  spots. 

Prognosis. — ^The  mortality  of  typhoid  fever  varies  very  greatly  in 
different  epidemics  and  in  different  classes  of  individuals,  and  has  re- 
cently been  distinctly  modified  by  improvements  in  methods  of  treatment. 
The  statistics  of  the  Paris  Hospital  from  1888  to  1894,  inclusive,  give  an 
average  mortality  in  nearly  nine  thousand  cases  of  twenty  and  six-tenths 
per  cent,  whilst  from  1866  to  1881  the  mortality  was  twenty-one  and  five- 
tenths  per  cent.  In  the  Greneral  Hospital  of  Vienna,  from  1846  to  1861, 
the  mortality  was  about  twenty-three  per  cent.  In  the  French  army, 
from  1875  to  1891,  about  one  hundred  and  thirty  thousand  cases  of  typhoid 
yielded  an  average  of  twelve  and  five-tenths  per  cent,  of  deaths,  the  mor- 
tality-rate varying  firom  eleven  per  cent,  in  some  years  to  fifteen  per  cent 
in  others.  The  same  statistics  show  plainly  the  difference  in  the  typhoid 
fever  in  different  localities,  the  rate  varying  in  the  one  hundred  and 
sixty-two  large  garrisons  of  France  from  four  and  six-tenths  to  twenty- 
three  and  seven-tenths  per  cent.  It  seems  fair  to  suppose  that  this 
great  difference  was  the  result  not  of  differences  of  treatment,  but  of  the 
original  character  of  the  disease. 

In  the  Pennsylvania  Hospital,  out  of  six  hundred  and  twenty-one 
cases,  from  1862  to  1881,  nineteen  and  five-tenths  per  cent,  died,  so  that 
the  mortality  in  this  country  is  probably  not  far  from  what  it  is  in  Europe. 
In  all  these  hospital  reports  are,  however,  included  many  cases  which 
have  come  under  medical  care  only  at  an  advanced  stage  of  disease,  and 
some  when  moribund,  so  that  in  private  practice  upon  the  well-to-do 
classes  the  older  mortality- rate  was  probably  from  ten  to  twelve  per  cent 
The  use  of  the  cold  bath  has  very  sensibly  reduced  the  average  mortality- 
rate  of  the  fever,  some  institutions  rei)orting  as  low  a  rate  as  five  or  six 
per  cent.  In  applying  the  genei*al  mortality-rate  to  the  individual  case 
it  must  be  remembered  that  the  danger  of  death  is  greatly  increased  by 
previous  disease,  old  age,  or  obesity,  and  also  by  any  neglect  of  early  rec- 
ognition and  treatment  of  the  disease.  The  more  severe  the  symptoms 
in  the  first  week  the  greater  the  danger.     High  temperature  is  always 
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an  im&vorable  omen,  especially  high  temperature  which  is  persistent, 
has  a  high  morning  register,  and  cannot  be  controlled^  except  with  the 
greatest  difficulty  by  means  of  the  cold  bath.  The  early  development 
of  muttering  delirium,  esi>ecially  with  tremor  and  other  evidences  of 
marked  adynamia,  is  a  bad  indication.  Coma  vigil  or  general  con- 
vulsions are  sometimes  spoken  of  as  fatal  symptoms,  but  we  have  seen 
recovery  from  each.  A  very  unfavorable  symptom  is  the  belief  on  the 
part  of  the  patient  that  he  is  not  sick,  or  that  he  is  away  from  home 
and  should  go  there.  Bigidity  of  the  limbs,  with  symptoms  of  menin- 
gitis, is  a  serious  but  not  necessarily  fatal  condition.  Great  rapidity  of 
the  pulse,  especially  when  combined  with  irregularity,  is  very  ominous ; 
in  Liebermeister's  statistics  seventy  per  cent,  of  the  cases  in  which  the 
pulse  was  over  120  ended  fatally.  Slipping  down  in  bed,  marking  as  it 
does  an  extreme  adynamia,  great  coldness  of  the  surface  and  the  ex- 
tremities, and  general  cyanosis,  often  indicate  the  approach  of  death. 
Persistent  dryness  of  the  tongue  with  excess  of  sordes  and  excessive 
tympanites  are  much  less  serious  than  the  symptoms  just  spoken  of,  but 
require  a  guarded  prognosis. 

Any  of  the  accidents  or  complications  of  the  disease  add  greatly  to 
the  gravity  of  the  situation.  Perfonition  usually  ends  in  death ;  and 
peritonitis  without  perforation  is  only  a  little  less  fatal.  (See  also  p. 
128.)  The  significance  of  intestinal  hemorrhage  has  already  been  spoken 
of.  (See  page  128.)  Albuminuria  indicates  simply  that  the  case  is  a 
grave  one,  but  when  persistently  associated  with  tube-casts  or  other 
evidences  of  nephritis  renders  the  prognosis  doubtful.  Hypostatic  con- 
gestion of  the  lungs  is  serious,  but  is  probably  recovered  from  in  the 
majority  of  cases ;  true  consolidation  of  the  lungs,  occurring  in  typhoid 
fever,  very  commonly  ends  in  death. 

It  must,  however,  be  rememl)ered  that  so  long  as  there  is  life  in  a 
typhoid  fever  so  long  is  recoveiy  possible,  and  that  therefore  an  abso- 
lutely hopeless  prognosis  is  very  rarely  justified.  We  have  seen  recov- 
eries after  prolonged  coma  vigil,  pulselessness,  absolute  inability  to  retaia 
anything  on  the  stomach,  subnormal  tempemture,  and  a  seemingly  hope- 
lessly moribund  condition.  On  the  other  hand,  sudden  death  some- 
times occurs  in  typhoid  fever  without  distinct  warning ;  and  any  acci- 
dent may  in  a  moment  entirely  silter  the  aspect  of  the  case.  For  this 
reason  the  prognosis  should  always  be  guarded.  Pulmonarj'  embolism 
from  venous  thrombosis,  and  cardiac  failure,  are  the  usual  causes  of 
sudden  death,  a  termination  which  in  our  experience  has  especially  oc- 
curred in  cases  with  atheromatous  arteries  or  ^*  athletic  heart,"  either 
of  which  conditions  adds  grejitly  to  the  danger  of  a  typhoid  fever. 

The  mortality  of  typhoid  fever  is  greater  in  women  than  in  men,  and 
the  existence  of  pregnancy  notably  increases  the  danger.  Out  of  three 
hundred  and  twenty-four  cases  collected  by  Sac^juin  abortion  occurred 
in  two  hundred  and  five, — that  is,  in  sixty- four  per  cent.     It  fcikes  place 
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unally  firom  the  seventh  to  the  fourteenth  day,  but  may  happen  very 
early  or  be  delayed  even  to  convalescence.  The  foBtus  is  usually  but  not 
always  dead  before  expulsion,  and  in  a  large  proportion  of  cases  probably 
both  the  death  of  the  foetus  and  the  abortion  are  the  result  of  the  passage 
of  the  typhoid  bacillus  from  the  mother  into  the  child.  The  mortality 
of  typhoid  fever  with  abortion  is  about  fifty  per  cent 

Owing  to  the  insidiousness  of  the  invasion  and  the  gradual  defer- 
vescence of  typhoid  fever,  it  is  usually  impossible  to  fix  the  first  and  the 
last  day  of  the  disease.  Moreover,  there  is  no  sufficient  reason  for  be- 
lieving that  the  time  required  for  the  working  out  of  the  fever  process 
is  the  same  in  all  cases.  In  its  typical  form  typhoid  fever  may  be  con- 
sidered to  have  a  duration  of  fix)m  three  to  four  weeks,  but,  as  has  already 
been  shown,  there  are  cases  in  which  convalescence  occurs  at  an  early 
period,  and  according  to  our  experience  cases  also  occur  in  which  the 
fever  continues  for  five  or  six  weeks  without  its  being  possible  to  detect 
any  reinfection  fix)m  outside  of  the  body  or  any  sufficient  complicAtion 
toaceomit  for  the  continuance  of  the  fever.  The  most  fixed  point  is  the 
day  of  the  appearance  of  the  eruption,  the  seventh  to  the  ninth  day. 

Prophylaxis. — As  in  the  vast  majority  of  cases  the  typhoid  bacillus 
finds  afccess  to  the  patient  in  the  drinking-water,  whenever  there  is  an 
^idemic  of  the  disease  in  a  city,  water  which  has  been  boiled  for  some 
minutes  or  which  has  been  bottled  from  some  distant  spring  should  alone 
be  used.  The  feet  that  the  average  yearly  number  of  cases  of  typhoid 
fever  admitted  into  the  hospital  in  Munich  was  abruptly  and  permanently 
changed  from  five  hundred  and  ninety-four  to  one  hundred,  and  the 
anonal  number  of  deaths  in  the  city  from  two  hundred  and  eight  to 
forty,  by  a  reform  in  the  drainage  and  water-supply,  shows  the  immense 
importance  of  sanitary  precaution. 

The  dejections  should  alwa3rs  be  received  into  a  bedpan  which  has 
previously  had  placed  in  it  either  one-quarter  pound  of  chlorinated  lime 
or  half  a  pint  to  a  pint  of  a  ten  per  cent,  solution  of  carbolic  acid. 
When  it  is  possible,  the  pan  should  be  emptied  into  a  receptacle  con- 
taining a  large  amount  of  chlorinated  lime,  so  that  it  shall  be  impossible 
for  the  bacillus  to  escape  destruction ;  if  an  ordinary  cesspool  or  water- 
doset  is  used,  the  bedpan  after  use  should  be  allowed  to  stand  for  at 
least  half  an  hour  before  being  emptied,  so  as  to  insure  the  killing  of  all 
germs.  After  emptying,  the  bedpan  should  be  thoroughly  washed  with 
asolntion  of  five  to  ten  per  cent,  of  carbolic  acid  and  have  put  in  it  the 
new  charge  of  germicide.  There  is  probably  little  choice  between  chlori- 
nated lime  and  carbolic  acid,  except  that  the  chlorinated  lime  is  less  apt 
to  produce  accidental  poisoning.  Care  is,  however,  necessary  to  see  that 
the  chlorinated  lime  is  of  good  quality  and  is  used  with  sufficient  freedom. 

The  bed-  and  body-linen  of  the  patient  should  be  changed  frequently, 
perhaps  daily,  and  immediately  whenever  they  are  soiled.  So  soon  as 
ttcy  have  been  taken  off  they  sliould  be  tied  tightly  up  in  a  clean  sheet 


138 


GENERAL  DISEASEa 


and  be  put  without  opening  iiit*>  a  boiler,  where  they  should  be  boiled  for 
nut  Ies8  than  half  an  hour  liefort^  opeuing.  If  circumstanct^iS  require 
that  the  linen  should  \m  washed  away  froui  the  house  in  which  the  sick 
ptq'Hon  iSj  the  bundle  should  te  thrown  immediately  after  tying  it  up 
into  a  five  per  cent,  sijlution  of  earbolie  aeid  and  allowed  to  soak  for  at 
li^mt  six  honm  before  rinsing*  In  ease  of  death,  a  ten  per  cent,  solution 
of  carbolic  acid  should  be  inime<liately  iryet^ted  into  the  i^et^tum,  and  the 
corpse  should  l>e  wrapped  in  a  sheet  wet  with  a  three  per  cent,  solution 
of  earbolie  aeiiL 

When  practicable^  it  is  certainly  preferable  to  protect  the  mattress 
and  pillows  by  elose-fitting  rubber  covers.  If  the  matti'ess  be  fouled  by 
the  discharges,  it  should  be  soaked  in  carbolic  acid  solution  and  then 
taken  to  pieces.  Under  no  circunLStanees  should  prnprietary  disinfec- 
tants be  useil :  they  are  all  more  or  less  uncertain  in  action  and  greatly 
excessive  in  price. 

Treatmemt. — The  hygienic  and  general  management  of  a  case  of 
typhoid  fever  has  probably  much  more  to  do  with  the  i-esnlt  obtained 
than  hiLs  the  medication.  The  trained  nni^se  is  so  essential  that  no  skill 
on  the  i>art  of  the  physician  will  atone  for  her  al)seuce,  80  soon  as  there 
is  the  slightest  rejuson  for  saspecting  that  a  person  is  getting  t^^phoid 
fever^  absolute  rest  in  bed,  with  the  use  of  the  urinal  and  bedpan,  should 
be  insisted  upon.  I^o  harm  will  hiive  been  done  if  the  suspicions  be  not 
confii'uied,  whilst  incalculalvlc  harm  may  result  from  unnecessary  loss  of 
strength  during  the  first  few  days  of  the  attack.  The  bed  upon  which 
the  patient  rests  should  be  neither  too  high  nor  too  low,  nor  yet  too 
wide  for  practical  nulling ;  at  the  same  time  it  should  be  wide  enough 
for  the  comfort  of  a  restless  subject*  It  should  always  be  a  mattress, 
not  too  hard,  piT^ferably  one  upon  springs.  The  room  should  be  as  well 
ventilat€^d,  and  in  summer  hb  cool,  as  possible. 

The  question  of  food  is  most  important,  and  should  be  carefiilly 
supei'vised  in  its  details  by  the  attending  physician.  The  food  should 
be  chiedy  liquid,  Init  very  early  in  the  attaek  and  during  the  beginning 
of  convalescence  semi-lluid  food  ma.y  often  be  allowtHi  with  advantage, 
provided  it  l»e  given  in  not  tcx)  large  quantities.  Thoroughly  cooked  fari- 
naceous foods,  custariis,  junket,  very  soft  boiled,  sbirred,  or  raw  eggs,  and 
fine  hiishes,  may  be  mentioned  as  fulfilling  the  indications.  The  feeding 
should  always  be  at  short  intervals :  st^mi  solid  food  shouhl  be  given  in 
small  quantity  at  mealtime,  purely  liquid  foo<l  being  taken  with  such 
frei^dom  Iwtwc^n  meals  that  the  patient  will  waut  but.  little.  Thi-ough- 
out  the  disease  the  chief  I'eMance  is  milk,  which  ordinarily  should  lie 
diluted  with  from  ten  to  fifteen  per  cent,  of  lime  water.  When  the 
digi^tion  is  extremely  feelile,  fuither  dilution  may  lie  required  :  as  a 
diluent  barley  water  is  distinctly  i>referable  to  ordinary*  water*  Par- 
tially peptonized  milk,  when  taken  without  repugnance,  is  advantar 
geouR     The  substitution  of  koumiss,  matiZoon,  or  even  buttermilk,  for 
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a  portion  of  the  milk,  sometimes  afifords  variety.  Often  when  milk  is 
repugnant  to  the  patient's  palate  the  addition  of  a  littie  salt  will  cause 
it  to  be  relished*  Eaw  eggs  given  in  sherry  or  with  milk  in  the  form 
of  eggnog  are  often  very  well  borne  and  very  nutritious.  The  various 
animal  broths  may  be  used  as  adjuvants  to  milk,  but  are  not  to  be  relied 
upon  as  affording  much  nutrition ;  beef  essence  should  be  considered  as 
stimulating  rather  than  nourishing.  All  meat-essences  or  broths  should 
be  made  fresh ;  ^^peptonoids,''  Liebig  extracts,  and  every  other  form  of 
artificial  meat-essences  or  extracts  should  not  be  allowed  in  the  sick- 
room. In  some  cases  peptonized  oysters  afford  an  innocent  and  highly 
notritious  liquid  food,  of  which,  however,  the  x>atient  soon  tires. 

In  all  cases  a  record  should  be  kept  of  food  and  medicines  as  adminis- 
tered during  the  twenty-four  hours,  so  that  the  attending  physician  may 
know  exactly  what  has  been  taken.  During  the  day  food  should  be 
given  at  intervals  of  two  hours.  In  regard  to  the  night,  there  is  danger 
on  the  one  hand  of  breaking  the  sleep  of  the  patient,  and  on  the  other 
of  exhaustion  from  want  of  food.  If  the  patient  be  in  a  semi-stupor  and 
fiill  asleep  directly  after  being  disturbed,  the  night  intervals  may  be 
short ;  but  if  there  be  a  tendency  to  insomnia  and  nervous  restlessness, 
they  should  be  long :  the  skill  of  the  physician  finds  exercise  in  bal- 
ancing between  the  dificulties.  Very  rarely  is  it  proper  to  allow  a 
typhoid  fever  patient  to  go  more  than  four  hours  without  food.  The 
physician  in  charge  should  always  make  a  written  schedule  for  the 
twenty-four  hours  of  the  times  of  feeding,  administration  of  medicine, 
etc ;  and  if  this  be  so  arranged  that  food  is  given  at  ten  p.m.,  two  A.M., 
and  six  A.M.,  there  will  be  little  disturbance  of  the  patient.  When  the 
food  and  stimulants  are  given  at  these  long  intervals  they  should  be  in 
larger  amounts ;  and  if  the  exhaustion  be  severe,  the  intervals  should 
never  be  longer  than  three  hours. 

It  is  impossible  to  lay  down  with  any  accuracy  the  amount  of  food ; 
the  object  is  to  get  as  much  digested  as  possible,  and  to  put  none  in  the 
alimentary  canal  which  cannot  be  digested.  Most  patients  will  take  two 
quarts  of  milk  or  milk-food,  such  as  koumiss,  with  four  eggs,  in  the 
twenty-four  hours ;  some  require  much  more,  some  less.  Sick  stomach, 
excessive  tympanites,  excessive  diarrhoea,  and  above  all  the  appearance 
of  enrds  or  other  particles  of  undigested  food  in  the  stools,  indicate  that 
the  patient  is  taking  more  food  than  can  be  digested.  Under  these  cir- 
cmnstances  peptonized  foods  are  especially  valuable,  and  it  may  become 
necessary  temporarily  to  withdraw  milk  altogether,  sustaining  the  patient 
with  animal  broths.  Strong  beef  tea  with  an  egg  stirred  into  it  whilst 
very  hot  may  be  advantageous.  In  some  cases  milk  diluted  with  car- 
Iconic  acid  water  is  most  grateful ;  and  we  have  seen  a  mixture  of  milk 
and  champagne  taken  by  a  stomach  which  would  retain  no  other  food. 
Coffee,  tea,  and  even  cocoa  are  rarely  in  themselves  harmful,  and  may 
sometimes  be  used  with  gi-eat  advantage  for  the  purpose  of  getting  a 
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patient  to  take  milk  otlierwise  repulsive  to  the  palate*  Cold  water 
may  be  given  freely j  but  if  the  patient  be  taking  alrwidy  three  quarts 
a  day  of  liquid  food  there  will  b<i  danger  of  upsetting  the  stoniaeb  -with 
an  exceiis  of  tliiid,  ho  that  emeked  ice  is  often  preferable.  In  most  crises 
the  varioiLS  liquid  fotjds  given  eold  ^ill  lie  more  grateful  to  a  patient; 
rarely  the  stoiniu-h  doe.s  not  tolerate  them  at  low  tempeniture. 

Alcohol  in  .some  form,  at'cording  to  our  l>elief^  should  he  used  in  every 
ease  of  typhoid  fever  from  the  l>egijining,  unless  there  be  some  very 
strong  moral  reason  for  refusing  it,  im  when  tliei-e  is  a  distinct  heredity 
towartLs  dnmkenness.  Given  properly  it  is  incapable  of  harm.  There 
are  two  distinct  uses  of  alcohol  in  typhoid  and  other  adynamic  diseases. 
Early  in  the  attack^  given  in  small  amount  with  the  food,  it  acts  as  a 
locsil  stinmlant  to  the  digestive  organs,  and  enables  the  patient  to  take 
more  than  would  be  otherwise  i>ossible  ;  whilst  in  the  advam'ed  stiiges  of 
the  diseiise  it  is  useful  as  a  general  stimulant,  and  should  l>e  given  freely 
with  the  food  and  also  at  other  times.  In  the  fii'st  week  of  an  ordinary 
case  of  t^qilioid  fever  a  dessertspoonful  of  whiskey  in  a  tumblerful  of 
milk  is  a  full  dose,  one  ounce  to  two  ounces  of  whiskey  being  given  in 
the  twenl^^-fomr  hours ;  in  the  advanced  stages  of  the  disease  tw^elve  or 
even  fourtec^n  ounces  of  whiskey  a  *lay  are  sometimes  necessary.  Beyond 
this  it  does  not  seem  to  us  it  is  wise  to  go.  In  deciding  the  auKnint 
of  spirit  to  be  given^  the  physician  must  lie  especially  guided  by  its 
eflects  iis  well  lis  by  the  degi'ee  of  existing  exhaustion  :  so  long  as  the 
puLse  under  the  use  of  the  spirit  becomes  slower  and  steiMlier,  and  the 
tongue  more  moist,  and  the  nervous  symptoms  Ivss  severe,  so  long  is  it 
probably  doing  gooth  Wlienever  the  patient  Hushes  or  becomes  ner- 
vously excited  after  the  single  dose,  or  whenever  the  odor  of  the  liquor 
appears  on  the  l:>reath,  or  the  pulse  takes  on  the  |)e<ndiar  angry  feel 
which  every  experienced  practitioner  must  know,  too  much  of  the  spirit 
is  lx*iug  taken.  It  should  always  be  given  at  short  intervals,  in  small 
quantities,  usually  every  two  honi-s  during  the  day  and  every  three  or 
four  houm  during  the  nighty  the  individual  night  portion  being  larger 
than  the  day  allowance. 

The  most  important  part  of  the  treatment  of  t>iihoid  fever  is  that 
w^hich  has  to  do  with  the  reduction  of  the  temperature.  Autipyrin, 
phenacetin,  guaiacol,  and  simihir  antipyretic  drugs  will,  if  given  in  suf- 
ficient dose,  certainly  act  efficiently  in  typhoid  fever,  but  they  may 
caiLse  collapse.  Moreover,  they  are  powerful  disturliei-s  of  the  nutritive 
processes  of  the  body,  and  the  method  of  their  action  upon  nutrition 
when  altered  by  lever  still  I'emaius  a  matter  of  pure  conjceture.  It 
seems  to  us  estal>lished  by  ex|>erience  that  they  are  capable  of  doing 
great  harm  in  typhoid  fever,  and  that  their  most  eai^ful  adnnnistration 
in  an  I  i  pyretic  doses  is  not  only  more  dangerous  but  much  less  bene- 
ficial than  the  external  application  of  cold.  If  ust^l  atidl,  they  should 
be  employed  in  small  dases,  simply  for  the  purpose  of  hindering  the 
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rise  of  temperature  in  those  cases  in  which  the  baths  wonld  otherwise 
have  to  be  given  at  too  short  intervals. 

Whilst  it  is  not  true  that  the  external  nse  of  cold  will  always  prevent 
death  in  typhoid  fever,  it  does  seem  to  be  tme  that,  when  used  from  the 
be^ning  with  other  judicious  measures,  it  will  reduce  the  mortality-rate 
to  three  or  four  x>er  cent.  So  soon  as  a  patient  reaches  the  temperature 
of  102°  F.  he  should  be  freely  sponged  with  cold  water,  the  x>erson  being 
freely  exposed  to  the  air  whilst  the  process  is  being  carried  on.  If  the 
temperature  rises  to  102.5^  F.,  more  efficient  hydrotherapeutic  measures 
should  be  instituted.  The  least  disturbing  and  the  least  efficient  of  these 
is  the  cold  pack.  The  naked  body  of  the  patient,  lying  upon  a  rubber 
blanket  above  the  sheet  of  the  bed,  is  to  be  wrapped  in  a  sheet  wrung 
oat  of  ice-water,  and  pieces  of  ice  so  placed  that  their  outflow  shall 
spread  over  the  sheet  and  keep  it  cold.  If  a  fever  patient  in  a  cold  pack 
be  wrapped  in  a  blanket,  the  pack  becomes  a  hot  one.  The  cold  pack  in 
adults  suffering  from  typhoid  fever  so  generally  flails  to  reduce  the  tem- 
perature sufficiently  that  it  is  scarcely  worth  while  to  try  it ;  in  children 
it  frequently  suffices. 

Next  after  it  in  power  is  the  bath  at  80°  F.,  cooled,  if  necessary, 
whilst  the  patient  remains  in  it  Finally,  there  is  the  cold  bath  of 
70'  F.,  which  will  reduce  any  temperature  rapidly.  In  using  the  bath 
the  patient  must  be  lifted  from  the  bed  with  every  precaution  to  pre- 
vent movement  on  his  part  The  bath  should  be  repeated  every  two, 
four,  six,  eight,  or  ten  hours,  according  to  the  necessities  of  the  indi- 
vidual case,  the  bodily  temperature  never  being  allowed  to  remain  above 
102.5^  F.  The  temperature  of  the  patient  sometimes  continues  to  fall 
for  some  minutes  after  removal  from  the  bath,  so  that  it  is  usually  ad- 
visable to  take  the  temperature  of  the  patient  in  the  bath,  by  the  mouth, 
or,  better,  the  rectum,  and  to  remove  the  patient  when  the  bodily  heat 
&il8tol00**F. 

It  is  essential  that  hospitals  be  provided  with  a  movable  bath-tub 
which  may  be  taken  directly  to  the  bedside  of  the  patient*  In  private 
practice  portable  tin  or  rubber  bath-tubs  are  sometimes  available.  When 
the  cold  bath  is  used  the  sensations  of  the  patient  are  commonly  very 
nopleasant ;  there  may  be  much  shivering  and  excessive  complaint  of 
cohL  Considerable  relief  is  sometimes  afforded  by  freely  rubbing  the 
extremities  whilst  the  patient  is  in  the  bath,  and  in  many  cases  the 
patting  of  a  hot- water  bag  to  the  feet  whilst  in  the  bath  will  give  great 
<M]nforty  and  do  good  by  preventing  the  blood  from  being  altogether 
^ven  to  the  trunk. 

The  efifects  of  the  external  use  of  cold  are  so  decisive  that  in  private 
practice  the  practitioner  should  insist  that  every  obstacle  be  surmounted. 
An  easy  method  of  using  cold  is  that  devised  by  H.  C.  Wood.  An  ordi- 
Qftry  cot  should  be  placed  at  the  side  of  the  bed,  half  opened,  and  covered 
with  a  rubber  sheet  so  arranged  that  the  upper  end  goes  over  the  head- 
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board,  whilst  the  lower  end  forms  a  sort  of  trough  at  the  foot  of  the  cot^ 
the  head  of  which  is  slightly  elevated.  The  patient^  being  wrapped  in  a 
8heet,  eaii  Iw  reiidily  slid  from  the  l}ed  into  the  eot,  and  then  by  means  of 
a  large  carriage  sponge  soused  eoiitinuinLsly  with  eokl  water,  which  lies 
also  about  the  patient  and  as  it  accumulates^  runs  off  at  the  lx>ttom  of  the 
cot  into  a  tub*  R.  H.  Fitz  places  the  rnbljer  sheet  under  the  patient  in 
the  bed,  makes  a  trough  of  itt  and  soiLses  with  water  as  required. 

Under  proper  management,  instituted  early,  contraindications  to  the 
use  of  the  coUl  bath  are  very  rare.  Menstruation  is  not  a  eontra-indi* 
cation*  Pulmonic  congestions  and  pneumonia  are  largely  pnn^ented, 
and»  when  they  occur,  do  not  forbid  the  use  of  cold  if  the  botiily  tera- 
peratiux*  be  103'^  F.  Intestinal  hemorrhage  and  peritonitis  are,  on  the 
other  hand,  contra^indications  to  the  use  of  the  bath,  as  is  also  extreme 
exhaustion  with  feeble  hemi,  such  as  is  seen  in  persons  who  have  suf- 
fered from  long^continncil  high  tempenitnre  in  typhoid  :  wiieu  it  is 
necessaiy  to  reduce  the  temperature  in  a  pei'son  with  very  feeble  heart, 
the  latter  should  be  sustained  with  strophanthus  and  digitalis,  the  bath 
should  not  be  below  80^  F.,  and  lite  cxtrcinities  should  be  kept  wiu'in  as 
far  as  possible  by  hot  applications  while  the  subject  is  in  the  Imtb. 

Treatment  of  %mptom^  and  Aecidint^.— -The  medicinal  treatment  of 
typhoid  fever  consists  chiedy  in  meeting  indications  for  the  rt^ief  of 
symptoms  which  may  luise  from  time  to  time*  WTien  in  the  tii'^t  days 
of  the  att<ick  there  is  any  tendency  to  excessive  furriness  of  the  tongue, 
nausea,  vomiting,  or  c<mstipation,  good  results  often  may  be  obtaintxl  by 
the  cautioiLS  adminislTation  of  calomel  (from  one-eighth  to  one-twelfth  of 
a  grain)  every  two  to  thrcn^  hours  until  griping  pains  or  licpiid  passages 
are  produced.  Constipation  in  the  coui-se  of  the  disease  is  to  be  met  by 
enemata. 

When  there  is  persistent  nausea  or  vomiting  in  typhoid  Ifever  the  diet 
should  consist  exclusively  of  two  to  three  parts  of  milk  with  one  part,  of 
lime  water,  or  of  milk  and  carbonic  acid  water,  and,  if  these  fail,  of  animal 
broths.  In  very  severe  cases  no  stronger  food  than  wine  whey,  barley 
water,  or  albuminous  water  (strain  white  of  eggs  through  muslin  and  mix 
with  double  the  amount  of  water)  may  be  borne,  and  sometimes  it  may 
even  be  necessary  to  withdraw  for  a  time  all  food  by  the  mouth,  the 
patient  being  sustaine<l  by  thoroughly  peptonized  nutrient  injections. 
The  drugs  which  are  iLseful  are  cocaine  (fn>m  one  eighth  to  one-quarter 
of  a  grain)  ten  to  twent}^  minutes  before  the  administration  of  food  ;  bis- 
muth, with  or  without  minute  quantities  of  calomel  according  to  the  in- 
dividual case,  administered  when  the  stomach  is  empty ;  and  niti^at'C  of 
silver  (one-eighth  of  a  grain)  A  sinapism  or  a  blister  to  the  pit  of  the 
stomach  may  bc^  of  gre^it  service. 

Unless  the  diarrhfe^i  amounts  to  moi^e  than  three  passages  a  day,  it 
should  be  i^arely  interfered  with,  K  the  patient  tail  to  have  a  loose  stool 
every  day,  especially  if  there  be  a  tendency  to  excessive  tympanites^ 
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Bweet  oil  may  be  given,  or  a  small  injection  may  be  used.  For  the  con- 
trol of  excessive  diarrhoea,  paregoiic,  or  opium  suppositories,  may  be 
employed.  The  mixture  of  bismuth  and  carbolic  acid  (see  formula  6) 
18  especially  valuable.  Barely  vegetable  astringents  may  be  used,  such 
» the  logwood  mixture.  {See  formula  6.)  When  the  stools  are  large 
and  very  thin,  plumbic  acetate  may  be  given.  Beta-naphtol,  with  small 
dofies  (three  grains)  of  strontium  salicylate,  sometimes  acts  favorably. 

There  is  some  difference  of  opinion  in  the  profession  as  to  how  far  the 
intestinal  ulceration  can  be  affected  by  remedies.  Pepper  believes  that 
silver  nitrate  is  useftd  in  this  way :  it  should  always  be  given  in  pill, 
with  a  little  extract  of  opium.  The  practice  originally  introduced  by 
Gwrge  B.  Wood  of  using  oil  of  turpentine  in  typhoid  fever  still  meets 
with  much  flavor,  and  we  believe  is  capable  of  doing  great  good.  Modern 
research  has  shown  that  oil  of  turpentine  is  especially  inimical  to  the 
typhoid  fever  bacillus  j  and,  owing  to  its  volatility,  it  must  when  freely 
given  fill  the  whole  intestinal  tract  with  its  vai)or,  and  influence  not  only 
the  bacillus  but  also  the  process  of  ulceration.  When  properly  adminis- 
tered the  drug  is  harmless  to  the  patient,  and  I  (H.  C.  W.)  believe  it  should 
be  given  as  a  matter  of  routine  to  eveiy  case,  unless  for  some  reasons  es- 
pecially contra-indicated,  from  the  middle  of  the  second  week  until  to- 
wards the  close  of  the  fever,  either  in  cai)sule  or  in  emulsion,  five  or  ten 
minims  from  three  to  six  times  in  the  twenty-four  hours.  If  it  distui'b 
the  stomach  it  should  be  withdrawn.  Sometimes  during  convalescence 
Peyer's  patches  are  very  slow  to  heal,  and  keep  up  a  tendency  to  diarrhoea. 
Under  these  circumstances  I  (H.  G.  W.)  have  repeatedly  seen  the  best 
results  obtained  by  the  use  of  turpentine  after  the  failure  of  other  means. 
Thymol  is  strongly  recommended  by  some  clinicians  in  doses  of  from  two 
to  five  grains  as  a  substitute  for  turpentine.  Carbolic  acid,  salol,  iodine, 
and  chlorine  have  all  been  strongly  recommended  for  the  purpose  of  de- 
stroying the  typhoid  bacillus,  but  there  is  no  sufficient  reason  for  be- 
lieving that  the  course  of  typhoid  fever  can  be  modified  by  any  of  these 
agents.  Some  of  them  may  act  favorably  by  their  local  effect  upon  the 
alimentary  canal.  In  choosing  a  remedy  the  practitioner  should  always 
see  that  the  drug  selected  is  incapable  of  harm.  The  treatment  of  typhoid 
fever  at  one  time  in  vogue  by  large  doses  of  hydrochloric  or  other  mineral 
acid  certainly  accomplishes  nothing  so  far  as  the  general  disease  is  con- 
cerned, and  very  frequently  increases  the  local  irritation. 

In  aU  cases  of  typhoid  fever  with  severe  abdominal  symptoms  and 
tympany,  counter-irritation  over  the  whole  surface  of  the  abdomen  by 
Dieans  of  the  spice  plaster,  or  the  turpentine  stupe,  or  a  cloth  wrung  out 
of  a  tincture  of  spices,  should  be  practised.  The  application  of  the  tur- 
pentine stupe  followed  by  warm  fomentation  is  perhajxs  the  best  method. 

When  intestinal  hemorrhage  occurs,  opium  should  be  freely  used 
to  secure  quiet  and  prevent  alarm ;  absolute  rest  must  be  enjoined,  and 
in  severe  cases  the  i>atient  should  not  be  disturbed  with  the  bedpan,  but 
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aUowfMl  to  pass  the  dejecta  into  a  sheet,  loe  i^houkl  l>e  applied  over  the 
siiriace  of  the  abdomen,  and  the  food  should  be  rej^tricted  with  a  severity 

proportionate  to  the  severity  of  the  hemorrhage.  In  V»ad  cii>^es  albumin 
Wiiter  or  strong  animal  brotiis  or  esseuees  should  alone  be  given.  St}^- 
ties  are  of  value  if  properly  enipioyed,  but  the  gre^^test  cai^e  should  be 
exercised  not  to  upset  the  stoniaeh  or  irritat'O  the  intestines  witli  them. 
Aeeording  to  oui*  own  experience,  the  best  sfcyptie  is  MonsePs  Siilt  (not 
solution),  whieh  e^honld  be  given  in  donble  eapsnle  in  doses  of  one- half  to 
one  grain,  at  intervals  of  from  one  to  four  houi^.  Tannic  aeid  is  used 
by  some  practitioners,  whilst  othei-s  enii)loy  plnnibic  acetate.  Oil  of 
turpentine  has  some  haemostatic  power,  and,  iC  the  patient  have  not  taken 
it  already,  may  be  used.  Oil  of  erigeron  in  dost^  of  fiftt^n  to  twenty 
drops  every  two  or  three  hours  may  sometimes  he  advantageously  substi- 
tuted. Extract  of  ergot  (ten  graijis  in  capsules)  nuiy  te  of  great  servnce: 
we  often  alternate  it  with  Monsei- s  salt  iu  such  a  way  that  the  patient 
gets  one  or  the  other  every  two  or  thrc*6  hours*  In  sudden  bail  eases 
extract  of  ergot  may  In?  given  li^^podermically* 

Collaps4:^  occurring  trom  intestinal  hemorrhage  must'  be  met  with  the 
usual  I'emedies,  and  transfusion  would  seem  to  t>e  indicated  in  some  cases ; 
or  the  normal  sjiline  solution  (one-half  per  cjent.)  uniy  be  injected  into  the 
mns  or  the  Inittock.     (Bee  Cholera.) 

Peritonitis  in  tyjdioid  lever  is  usually  dependent  upon  perforation, 
and  ends  latidly  when  not  localized  in  the  neigbborliood  of  the  appendis* 
Its  bnst  treatment  is  in  the  use  of  op  in  in  np  to  continuous  mild  nar- 
cotism aud  in  al>stinence  from  food.  When  perfomtion  can  \)e  diag- 
nosed with  fair  degree  of  certainly  the  question  of  the  performance  of 
laparotomy  becomes  a  very  urgent  one*  Undoubtedly  perforation  is 
occasionally  recoveretl  from  without  siu^gical  interference  ;  how  often, 
it  is  impossible  to  say  accurately,  becaiLse  the  diagnosis  of  perforation 
can  rarely  be  made  with  absolute  tvrtainty  before  death.  Kecovery 
fi'dm  peritonitis  certainly  occurs,  as  Fitz  iu  1891  collected  twenty -seven 
recorded  cases, — ^three  after  operation,  seventeen  after  resolution,  aud 
nine  after  the  spontaneous  discharge  of  pus.  He  further  examined  the 
records  of  ten  caseB  of  early  operati(ni  for  perforation  with  one  recovery. 
Accoi^ing  to  Osier,  the  correc*te<l  statistics  ui)  to  1895,  excluding  doubt- 
ful easegy  are  seventeen  cases  with  three  recoveries,  or,  taking  all  the 
cases,  twenty- four  laparotomies  with  six  recoveries. 

Wh*ni  headache  iu  typhoid  fever  is  severe  enough  to  require  treat- 
ment, plicnacetin  or  antip^Tin  may  be  used  very  carefully  aud  only  in 
moderate  dose  ;  under  no  circumstances  should  they  l>e  actively  pushed, 
the  reliance  lieing  upon  opinm  it  the  pain  be  otherwise  uncontrollable. 
Ice  to  the  head  is  often  of  service ;  blistering  over  the  back  of  the  neck 
or  to  the  scalp  is  to  be  employed  only  with  the  greatest  reluctance, 
especially  when  there  is  severe  adynamia,  since  there  is  always  danger 
of  sloughing  or  other  severe  local  symptom.     Nevertheless,  when  epilep- 
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tiibnn  convulsions  occnr,  or  when  the  delirium  and  insomnia  are  exces- 
siTe,  a  blister  may  be  applied  to  the  scalp ;  it  should  not  be  allowed  to 
lenLiin  on  more  than  half  to  three-quarters  of  the  ordinary  period,  the 
part  being  dressed  with  a  poultice  if  the  blister  has  failed  to  rise.  For 
tlie  reUef  of  insomnia,  opium,  trional,  or  sulphonal  may  be  employed. 
When  there  is  no  pronounced  exhaustion,  chloral  may  act  most  happily, 
bat  it  must  always  be  given  with  great  caution ;  ordinarily  the  best 
results  are  obtained  by  a  combination  of  the  narcotics. 

In  the  excessive  adynamia  of  typhoid  fever  strychnine  (one-thirtieth 
to  one-fifteenth  of  a  grain)  is  a  most  useful  remedy.  In  severe  cases  it 
should  be  given  hypodermically  at  intervals  of  four  hours,  or,  better, 
aitenuitely  with  cocaine  (one-sixth  to  one-third  of  a  grain)  at  intervals 
of  six  hours  (three  hours  between  doses).  Digitalis  and  strophanthus 
are  sometimes  useful  for  sustaining  the  heart. 

lu  the  crisis  of  typhoid  fever,  when  the  failure  of  vital  power  shows 
itflelf  in  simple  collapse,  in  a  furious  delirium,  in  a  high  temperature 
which  cannot  be  controlled  except  for  the  moment  by  the  application  of 
cold,  or  in  coma  vigil,  musk  is  a  very  valuable  remedy.  It  should  be 
given  in  doses  of  fifteen  grains  every  four  to  six  hours  by  the  rectum  in 
two  ounces  of  starch  water,  with  a  little  laudanuuL 

Pulmonic  congestion  in  typhoid  fever  calls  for  further  stimulation  of 
the  circulation,  as  it  is  largely  the  outcome  of  cardiac  and  vaso-motor 
weakness:  alcohol,  strychnine,  cocaine,  and  digitalis  should  be  given, 
alternately  or  in  combination.  Large  doses  of  extract  of  ergot  (ten  grains 
every  two  or  three  hours)  may  be  used  for  vaso-motor  stimulation,  whilst 
ofl  of  turpentine  or  of  eucalyptus  and  terebene  are  the  best  expectorants. 
Turpentine  stupes  should  be  used  freely.  Ammonium  carbonate  is  given 
by  various  pi-actitioners,  but  its  employment  in  large  amounts  continu- 
ously is  of  doubtful  expediency  in  a  low  fever  with  blood  dyscrasia. 

TYPHUS   FEVER. 

Definition. — An  acute,  contagious,  febrile  disease,  without  pathogno- 
monic lesions,  characterized  by  an  abrupt  onset,  great  prostration,  high 
fever,  profound  nervous  disturbances,  and  a  macular  eruption  which  usu- 
afly  appears  from  the  third  to  the  fifth  day  and  often  becomes  petechial. 

BnoLOGY. — Typhus  fever  is,  in  all  probability,  dependent  for  its 
existence  on  some  peculiar  organism,  although  such  organism  has  not  as 
yet  been  isolated.  It  is  endemic  in  Ireland,  Bohemia,  the  Valley  of  the 
Danube,  and  certain  other  portions  of  Europe,  and  is  liable  to  oe<?ur  epi- 
iomically  in  any  portion  of  the  world.  It  has  been  closely  connected  with 
famine,  overcrowding,  and  the  miseries  of  extreme  poverty ;  and  it  has 
especially  abounded  in  jails,  in  emigrant  ships,  and  during  sieges,— hence 
the  names  of  prison  fever,  ship  fever,  camp  fever.  It  is  extremely  con- 
tagious, the  danger  increasing  enormously  when  cases  are  collected  in 
liospitals,  under  which  circumstances  the  nurses  and  medical  attendants 
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are  very  prone  to  suffer.  It  may  be  communicated  through  the  wearing 
apparel^  the  beticlothing,  etc.,  and  persons  not  suffering  from  it  them- 
selves may  become  sources  of  infection.  Epidemics  may  also  arise  from 
bales  of  rags  or  other  similjir  material  which  have  been  gathered  in 
affected  districts.  It  is  probable  that  the  poison  escapes  from  the  body 
through  all  possible  avenuejs,  although  on  this  point  there  is  little  defi- 
nite knowledge. 

Epidemics  are  more  common  and  more  severe  in  winter  than  in  snm- 
nier,  probably  be(*ause  of  the  herding  together  of  people  and  the  lack  of 
ventilation  which  iirevail  in  cold  weather.  It  is  therefore  a  matter  of 
the  gravest  importance  to  provide  in  every  fever  hospital  wards  where 
patients  may  be  isolated  and  ainmdaiitly  supplied  with  fresh  air,  whilst 
the  utmost  precaution  should  be  tiiken  in  the  disinfecting  of  the  dis- 
charges, of  the  iMKl-liuen,  and  of  the  clothing.     (See  Typhoid  Fever.) 

MoEBiD  Ax ATO>rv'.— There  is  no  chamcteristic  lesion  of  typhus  fever. 
According  t43  Murchison,  in  about  two-thirds  of  the  cases  the  spleen  is 
hyjM^rplastic  and  sottened,  and  not  rarely  there  are  enlargement  and  m 
sijttening  of  the  liven  Various  secuntlar}^  lesions  of  the  mucous  and  | 
serous  membranes  are  common,  and  alnaost  invariably  there  is  pro- 
nounceil  hyperfeniia  in  the  lower  lobes  of  the  lung.  The  blood  is  dark 
and  coagulates  with  great  diJiiculty 

Symptom ATOLOiiY. — The  period  of  incubation  of  typhus  fever  is 
usually  put  down  as  twelve  days,  but  may  l>e  much  longer  or  much 
shorter.  Dnin ng  this  stage  the  symptoms  are  very  slight ;  the  disease 
in  ntost  cases  commences  suddi^nly  with  a  chill,  followed  by  an  imme- 
diate rise  of  temperatui"e,  which  may  reach  105°  or  106''  F.  on  the 
second  day.  During  the  next-  ten  or  twelve  days  there  Is  no  remission 
of  the  fever,  but  the  evening  temperatures  are  from  two  to  four  degrees 
higher  than  thosi^  of  the  morning.  At  the  end  of  the  tenth  or  twelfth  day 
the  temperature  usually  falls,  not  with  the  absolute  abruptness  of  a 
pneumonic  crisis,  but  in  the  course  of  two  or  three  days.  In  tatal  eases 
it  is  common  for  death  to  be  preceded  by  a  sudden  rise  of  temperatui'e  to 
a  great  height,  even  108*^  F. 

The  general  symptoms  of  typhus  fever  develop  almost  as  rapidly  as 
the  fever ;  the  pulse  is  full  and  quick  Imt  soft,  and  only  in  rare  instances 
dicrotic ;  from  the  first  it  lessens  in  power  more  and  moi-e  im  the  disease 
progresses.  A  constant  phenomenon  even  in  the  earliest  stage  is  the 
typhus  face,  which  is  characterized  l>y  the  rlark  reddish,  almost  cyanotic 
tint  not  only  of  the  face  itself^  l>ut  also  of  the  conjunctiva,  and  by  its 
heavy,  stuporous  expreasion.  The  tongue,  which  is  whitisli  and  moist, 
soon  Ijccomes  dark  and  assumes  a  brownish  color,  corresponding  with 
the  ever-incrciLsing  sordes  about  the  tw-th.  A  pecnliar  odor,  resembling 
somewhat  that  of  putrefaction,  is  given  fdrth  from  the  skin,  with  the 
breath,  or  with  the  excretions.  The  violent  headache^  and  the  atrocious 
pains  in  the  back  and  in  the  limbs,  which  mark  the  onset  of  the  disease, 
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may  oontinae  until  they  are  lost  in  a  stupor,  which  is  commonly  broken 
\fy  a  low^  muttering  delirium. 

The  mental  state  varies  greatly  in  different  cases,  or  sometimes  from 
day  to  day  in  single  cases.  A  wild  raging  mania  may  break  forth,  or  an 
Mndnatory  delirium  with  a  never-ending  rapid  succession  of  visions, 
m\h  extreme  agitation  and  emotional  excitement^  may  closely  simulate 
deliriam  tremens  and  give  rise  to  attempts  at  escape,  to  assaults  upon 
caie-takers,  who  are  mistaken  for  tormenting  demons,  and  even  to  suicide 
as  a  means  of  escape  from  haunting  melancholia.  Barely  the  delirium 
takes  the  form  of  a  sustained  mental  effort ;  the  hours  will  be  spent  in 
wild  harangue  to  an  imaginary  audience  upon  a  religious  or  other  topic 

Usually  on  the  third  or  fourth  day,  although  sometimes  delayed  until 
the  eighth,  the  eruption  appears  upon  the  front  of  the  chest  and  abdo- 
men and  rapidly  spreads,  so  that  in  two  or  three  days  it  covers  the 
▼hole  body.  At  first  glance  it  suggests  the  rash  of  measles,  but  when 
closely  studied  it  wiU  be  found  to  consist  of  rose-colored  spots,  which  at 
first  disapi)ear  upon  pressure  but  soon  become  petechial,  and  of  a  fine, 
irregular,  dusky-red  mottling,  which  looks  as  if  it  were  beneath  the  sur- 
&oe  of  the  skin  and  were  seen  through  a  semi-opaque  medium.  As  the 
disease  progresses  the  rash  becomes  more  and  more  distinctly  hemor- 
rhagic, until  it  takes  the  form  of  small,  irregular,  petechial  patches. 

Daring  the  second  week  of  the  disease  there  are  extreme  prostration, 
a  rapid,  feeble  pulse,  subsultus  tendinum,  carphologia,  and,  it  may  be, 
a  tendency  to  sloughing  of  the  buttocks,  heels,  and  other  parts  exposed 
to  pressure.  Almost  invariably  bronchial  irritation  and  pulmonic  con- 
gestion are  present  in  the  beginning  of  a  typhus  fever,  and  not  rarely 
they  increase  until  they  become  a  serious  element  of  danger. 

Pronounced  abdominal  S3rmptoms  are  rare  in  typhus  fever,  and  when 
they  do  occur  are  to  be  looked  ux>on  rather  as  accidental  than  character- 
istic The  anorexia  is  complete,  but  there  is  generally  no  active  disgust 
for  food.  There  is  no  meteorism,  and  no  abdominal  tenderness.  In  some 
epidemics  diarrhcea  has  been  present,  but  ordinarily  the  bowels  are  con- 
stipated, the  stools  being  normal  in  color  and  consistency.  If  perchance 
they  are  liquid  they  are  usually  dark-greenish,  never  being  of  the  ochre- 
yellow  of  the  typhoid  stool.  The  spleen  may  or  may  not  be  enlarged,  and 
deep  upward  pressure  will  sometimes  reveal  hepatic  tenderness.  The 
ttrine  is  scanty  and  may  in  somewhat  exceptional  cases  be  albuminous, 
bat  nephritis  is  very  rare.  There  is  the  usual  febrile  increase  of  urea 
and  aric  acid,  with  lessening  of  the  chlorides. 

Typhus  fever  is  as  a  disease  much  more  uniform  and  self-consistent  in 
its  course  than  is  typhoid  fever,  varying  chiefly  in  intensity.     It  may  be 
^  slight  that  the  diagnosis  is  uncertain  ;  it  may  be  so  malignant  that  the  ' 
patient  dies  in  profound  eichaustion  as  early  as  the  second  or  third  day, 
covered  with  x>etechi»  from  blood-destruction. 

The  convalescence  from  typhus  fever  is  usually  rapid  and  free  from 
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complication,  though  it  may  Ix^  interrupted  by  septic  purulent  inflam- 
mationSy  such  as  parotitis  and  abscesses,  or  very  rarely  by  paralysis*  due 
to  neruitis. 

Diagnosis*— The  abrupt  onset,  the  rapid  development  of  the  fever, 
the  peculiarities  of  the  eruption,  the  absence  of  abdominal  symptoms, 
the  presence  of  the  peculiar  odoi^  of  the  disease,  so  ele?irly  separate  the 
diswise  from  typhoid  fever  that  in  the  ordinary  caBe  there  can  l>e  no  diffi- 
culty in  the  differentiation.  More  difficult  of  sepai'ation' would  seem  to 
be  cerebrospinal  meningitis,  especially  in  view  of  the  fact  that  in  some 
cases  of  typhus  there  is  earl^>'  in  the  disease  a  wide-spread  and  very  ]>ro* 
nounced  hypenesthesia.  Under  these  circunistiinces  it  may  be  ueoeB> 
sary  for  a  time  to  reserve  opinion  until  retiiictiou  of  the  head  or  other 
local  evidence  of  basal  brain  iullanimation  is  distinct.  Malignant  small- 
pox may  i-esenibh*  for  a  time  a  foudroyiiut  typhus,  !>ut  is  usually  early 
associated  with  some  papular  eruption  and  with  heraorrhage  from  the 
varioiLS  mucous  membranes.  From  measles  typhus  fever  is  ta  be  sepa- 
rated by  the  greater  se\'erity  of  the  constitutional  disturbance,  by  the 
absence  of  conjunctival  irritation,  and  by  the  tact  that  the  eruption  is 
darker  in  color,  not  crescentic,  and  appears  fii^t  on  the  body  (not  on  the 
fee). 

Peognosis. — The  mortality  of  typhus  iever  varies  in  different  epi- 
demics. In  nearly  eighteen  thousand  cases  treated  in  the  London  Fever 
Hospital  during  twenty -three  yeai'S  the  deatlLs  averaged  one  in  6*34,  bat 
in  certain  epidemics  the  mortality  has  risen  as  high  as  thirty  or  even 
more  per  cent.  The  disease  is  said  to  be  more  tatal  in  men  than  in 
women,  and  its  gravity  is  grt^tly  increased  by  the  existence  of  alcoholism, 
any  constitutional  feebleness,  or  previous  dLsejise. 

The  age  of  the  patient  is  a  very  important  tiictor  in  the  prognosis. 
Under  five  years  of  age  the  mortal itj'  in  the  London  Fever  Hospital  has 
Ijcen  fiT  per  hundred,  decre^ising  rapidly,  so  that  between  ten  and  fifteen 
yean?  it  was  10.3  per  hnndrtMl,  and  then  increasing  betw^een  fifteen  and 
t^'enty  yeai-s  to  45  ;  fi-om  twenty  to  forty  years,  35.3  ;  from  forty  to  Mtj 
years,  43,5 ;  from  fifey  to  sixty  yearn,  53.9  ;  above  sixty  years,  67. 

Tlie  prognosis  is  gra\^e  in  proportion  to  the  evident  severity  of  the 
attack  ;  eai'ly  extreme  adynamia,  mth  muscular  tremblings  and  carpho- 
logia,  I'epresents  a  very  dangeroiLs  condition*  8pasmi>dic,  irregular  respi- 
ration,  a  pronounced  myosLs,  great  violence  of  cerebral  disturbance, 
paralysis  of  the  sphincters,  a  very  profa*^  and  very  dark  eruption,  coma 
vigil,  early  and  complete  failure  of  the  fii-st  sound  of  the  hearty ^ — each  and 
all  of  these  are  of  most  serious  import. 

Treatment. — There  is  no  specific  treatment  of  typhus  fever.  The 
management  of  the  case  should  be  upon  the  same  principles  as  those 
which  have  been  already  tiiaciLssed  in  the  article  on  Typhoid  Fever.  It 
is  the  duty  of  the  physician  to  see  in  detail  that  by  mcKSt  careful  mussing 
the  patient's  strengtli  is  saved  as  much  as  possible  and  l^ed-sores  pre- 
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Tented.  Alcohol  is  better  borne  and  should  be  given  in  larger  quantities 
in  an  ordinary  case  of  typhus  than  in  one  of  typhoid.  The  bowels  should 
be  kept  freely  open.  Food  should  be  given  in  the  form  especially  of  con- 
centrated broths  and  carefidly  prepared  hashes,  eggs,  and  milk,  in  as 
laige  quantities  as  can  be  digested,  whilst  the  various  symptoms  must  be 
met  as  they  arise.  Depressing  remedies  are  under  all  circumstances 
contra-indicated. 

RELAPSING   FEVER. 

Definition. — A  contagious  febrile  disease,  produced  by  the  presence 
in  the  blood  of  the  spirillum  {Spirocluxte)  of  Obermeier,  and  character- 
ized by  a  succession  of  febrile  paroxysms  and  remissions,  each  of  about 
six  days'  duration  and  recurring  from  two  to  four  times. 

EnoLOGY. — ^The  immediate  cause  of  relapsing  fever  appears  to  be  the 
spirillum  which  was  discovered  in  1873  by  Obermeier.  The  contagium 
is  capable  of  producing  the  disorder  without  any  predisposing  causes. 
Indeed,  it  seems  doubtful  whether  much  importance  can  be  attached  to 
filth,  famine,  and  overcrowding.  The  contagium  may  be  communicated 
directly  from  person  to  person  or  may  be  carried  in  various  fomites.  It 
iseems  to  be  rather  less  acute  and  enduring  than  the  contagia  of  typhus 
;ind  scarlet  fever.  Neither  age,  nor  sex,  nor  race,  nor  season  has  dis- 
tinct etiological  influence.  In  India  relapsing  fever  seems  to  be  almost 
eudeniic  Violent  epidemics  of  it  are  known  to  have  occurred  in  Europe 
iu  the  early  part  of  the  eighteenth  century,  and  in  1844  the  contagium 
seems  to  have  been  imported  into  North  America  by  emigrants.  The 
latest  visit  appears  to  have  been  in  1869. 

The  micro-organisms  of  relapsing  fever  are  extremely  delicate,  actively 
motile,  spiral  fibres,  whose  length  is  from  three  to  seven  times  the  diame- 
ter of  the  red  blood-corpuscles.  They  have  been  detected  in  the  blood 
only  daring  the  paroxysms  of  fever,  but  small,  glistening  bodies  which 
are  believed  to  be  their  spores  have  been  found  during  the  remissions. 

Morbid  Anatomy. — Hyperplasia  of  the  bone- marrow  and  of  the 
spleen,  with  cloudy  swelling  in  the  liver,  kidneys,  and  heart,  and  granu- 
lar degeneration,  with  the  presence  of  infarcts  in  various  organs,  are 
lesions  which  have  been  noted  after  death  from  relapsing  fever,  but  which 
camiot  be  considered  in  any  way  cliaracteristic. 

Symptomatology. — The  period  of  incubation  usually  is  from  five  to 
^t  days,  but  in  some  cases  has  appeared  to  be  twenty-four  hours.  The 
attack  begins  abruptly,  with  chill,  general  aching  pains,  often  with  vomit- 
ing and  vertigo,  and  sometimes  with  convulsions.  The  bodily  temx)era- 
ture  rises  very  rapidly,  and  may  reach  106°  F.  during  the  twenty-four 
boars.  It  is  accompanied  by  a  rapid,  ftdl,  bounding  pulse  (110  to  120), 
l>y  free  sweating,  violent  cephalalgia,  insomnia,  great  muscular  pains, 
bypenesthesia,  marked  tenderness  of  the  nerve-trunks,  and  in  some  cases 
delirimn,  especially  in  alcoholics.  There  are  usually  loss  of  appetite,  often 
vomiting,  and  not  very  rarely  diarrhoea,  though  constipation  is  the  rule. 
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The  fever  is  in  typical  cases  steadily  maintained  until  the  fifth  or  sixth 
day,  when  there  is  an  abrupt  defervescence,  accompanied  by  a  profuse 
sweating  or  sometimes  diarrhoea.  This  crisis  is  sometimes  deferred  for 
ten  or  even  more  days,  and  sometimes  develops  as  early  as  the  third  day. 
In  persons  of  feeble  constitution  subnormal  temperature  and  collapse  are 
not  rare. 

The  convalescence  is  immediate,  the  patient  getting  up  at  once.  On 
the  fourteenth  day  of  the  disease  there  is  generally  a  return  of  the  chill, 
with  abrupt  fever  and  the  other  phenomena  of  the  paroxysm.  This 
second  paroxysm  is,  as  a  rule,  shorter  than  the  first,  and  by  a  series  of 
recurrences  the  patient  may  be  left  profoundly  exhausted.  Among  the 
symptoms  which  are  often  seen  in  the  disease  may  be  mentioned  jaundice, 
epistaxis,  hypostatic  congestion  of  the  lungs,  nephritis,  acute  enlargement 
of  the  spleen  sometimes  ending  in  abscess,  and  very  rarely  hemorrhage 
from  the  mucous  membranes.  During  convalescence  ophthalmia,  i>ost- 
febrile  paralysis,  rheumatoid  arthritis,  and  purulent  otitis  media  have 
been  noted. 

Diagnosis. — ^The  diagnosis  of  a  typical  case  of  relapsing  fever  can 
scarcely  go  wrong,  but  in  the  beginning  of  an  epidemic  and  in  the  early 
stages  of  the  disease  it  may  be  impossible  to  separate  the  disorder  from 
an  anomalous  typhoid,  save  by  detecting  the  organism  in  the  blood. 

Prognosis. — ^Usually  relapsing  fever  has  a  death-rate  of  not  over 
four  per  cent.,  but  in  certain  epidemics,  and  especially  when  the  epidemic 
has  occurred  among  a  people  enfeebled  by  famine  and  chronic  disease, 
the  mortality  has  been  very  large,  rising  as  high  even  as  fiftj'  per  cent 
Prolongation  of  the  pyrexia,  sjTnptoms  of  intense  exhaustion,  active  de- 
lirium, convulsions,  and  the  development  of  any  severe  complication,  are 
all  evidences  of  danger. 

Treatment. — There  is  no  known  way  of  aboi-ting  a  i)aroxysm  of 
relapsing  fever  or  of  preventing  its  recurrence.  Quinine  is  entirely  with- 
out influence.  The  treatment  is  restricted  to  careful  nursing  and  feeding 
and  the  meeting  of  symptoms  as  they  arise.  Isolation  of  the  patient  and 
rigid  disinfection  of  the  clothing  are  essential  to  prevent  the  spread  of 
the  disease.  The  subject  should  l>e  absolutely  confined  in  bed,  not  only 
during  the  paroxysm,  but  during  the  intermission,  and  be  fed  freely 
with  milk,  broths,  and  other  light  food.  For  the  pains  in  the  back, 
opium,  hypodermically  or  by  the  mouth,  should  be  used  pro  re.  naieu 
Salicylates  of  all  kinds  are  injurious,  and  are  to  be  absolutely  avoided* 
The  bromides  are  also  too  depressing,  but  chloral,  trional,  and  sulphonal 
may  be  carefully  used  when  there  is  great  wakefulness.  Alcoholic  and 
other  stimulants  are  to  be  freely  given  when  there  is  much  prostration. 
The  hyperthermia  is  much  better  met  by  the  use  of  cold  baths  than 
by  the  administration  of  antipyrin  or  other  remedies  of  its  class.  No 
especial  attention  should  be  paid  to  jaundice  when  it  arises,  but  gastro- 
intestinal irritation  must  be  carefullv  treated.     After  the  crisis  active 
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treatment  of  the  collapse  with  strychnine,  cocaine,  atropine,  digitalis, 
alcohol,  and  other  stimnlants  is  often  essential. 

ACUTR    INFECTIOUS   JAUNDICE.      INFECTIOUS    FEBRILE   ICTERUS. 

BILIOUS   TYPHOID. 

Definition. — ^An  infectious  febrile  disease,  characterized  by  fever, 
jaundice,  splenic  enlargement^  and,  frequently,  nephritis. 

Under  the  name  of  typhus  bUiosus  Griesinger  observed  and  described 
in  Cairo,  in  1850,  an  infectious  febrile  disease,  which  closely  resembles 
—indeed,  is  probably  identical  with — that  to  which  attention  was  espe- 
cially directed  in  1886  by  Weil,  and  which  has  been  designated  as  WeiTs 

Etiology.— This  disease  occurs  especially  in  summer,  and  in  locali- 
ties  where  there  is  faulty  drainage.  Thus,  in  the  famous  Ulm  epidemic 
it  was  ascribed  to  swimming  in  foul  water.  It  usually,  but  not  always, 
occore  in  local  epidemics,  and  especially  attacks  young  males.  In  1892 
Xeelsen  discovered  in  the  bodies  of  persons  dead  of  the  disease  a  pecu- 
liar bacillus ;  whilst  H.  Jager  in  the  same  year  described  as  coming  from 
the  aame  source  Bacillus  proteus  fluorescens,  and  Bosc  has  found  Staphy- 
lococcus aureus  in  fluid  taken  from  the  liver  by  aspiration  during  life. 
The  etiological  value  of  these  organisms  is  doubtful. 

Morbid  Anatomy. — The  lesions  are  those  characteristic  of  infection. 
A  granular,  in  part  fatty,  degeneration  of  the  cells  of  the  liver  and  kid- 
ue3*8,  and  circumscribed  collections  of  leukocytes,  occur  in  these  organs. 

Symptomatology. — The  disease  is  announced  by  a  sudden  chill, 
followed  by  a  rapid  elevation  of  temperature  to  104°  or  105°  F.  It 
remains  thus  elevated  until  between  the  fifth  and  eighth  d^iys,  when  it 
falls  by  steps,  the  normal  temperature  being  reached  between  the  tenth 
aad  twelfth  days.  In  about  one-fourth  of  the  cases  a  recurrence  of  the 
fever  takes  place  within  the  subsequent  week,  milder  than  the  original 
attack  and  lasting  five  or  six  days.  Headache  and  dizziness  are  of  early 
occurrence,  and  restlessness,  delirium,  stupor,  and  prostration  follow. 
Severe  pains  are  complained  of  in  the  nai>e  of  the  neck,  the  back,  and  the 
calves.  There  are  loss  of  appetite,  nausea,  perhaps  vomiting.  Diarrhoea 
or  constipation  may  be  present.  Mild  jaundice  occurs  early,  and  lasts 
peitaps  a  fortnight  At  the  end  of  the  first  week  roseola,  erythema, 
and  herpes  are  frequent.  There  may  be  epistaxis,  sore  throat,  or  bron- 
chitis. The  pulse  varies  from  100  to  110  in  the  early  part  of  the  disease, 
but  M]&  with  the  occurrence  of  jaundice,  and  may  become  subnormal. 
The  fieces  are  pale,  sometimes  colorless.  The  urine  contains  albumin, 
red  and  white  blood-corpuscles,  and  hyaline  and  epithelial  casts.  With 
the  occurrence  of  the  jaundice  the  liver  becomes  eulaiged  and  tender 
and  the  spleen  enlarged. 

In  severe  cases  violent  hemorrhage  may  occur  from  the  various 
nuicoas  membranes,  with  wide-spread  ecchynioses.      Herpes,  erythema, 
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parotitis,  variotm  catarrhs,  pneumoniii,  and  periplieriil  neuritis  may  de- 
velop as  complications  or  sequelse,  and  tlie  convalescence  is  usually  so 
slow  that  two  or  tlirce  months  are  recj aired  for  the  restoration  of  health. 

DiAUNOHis.^ — The  physical  and  rational  sijjjns  are  indicative  of  an 
m*nte  intentions  proe^«8,  in  which  Jaundice  Ls  eoD.spicuous  and  the  range 
of  temperature  iw  eharacteriKtic,  The  enlargement  and  tenderness  of  the 
liver  and  spleen,  and  especially  the  occiirreuce  of  the  disease  in  small 
ex)tdemic8,  are  characteristic. 

PiiOGNo.sis, — The  mortality-rat€  has  varied  in  different  epidemics  or 
groups  of  (*aHes  trom  ten  to  thirty  per  cent.  Death  may  occui*  early  or 
late  ill  the  disease. 

Treatment,— The  treatment  of  infections  icterus  is  that  of  any  gen- 
eral infet*tion, — Le,j  symptomatic  aud  supporting. 


I 
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CEREBRD-SPINAL    MENINGITIS.     SPOTTED    FEVER. 

Definition.— A  febrile  disorder,  occurring  in  wide-spread  or  local 

epidejiiics,  rharaeterized  pathologically  by  a  eerebro-spiusd  menhagitia  aud 
a  pronounctHl  tendency  to  the  destruction  of  the  blood,  aud  clinically  by 
a  very  vjiriable  course,  during  which  the  most  marked  symptoms  are  those 
of  mruingitis  and  ha?mic  dis4jrganTzati<>n. 

Etiulogy.— lu  its  etiology  eerebro- spinal  meningitis  is  among  the  most 
mysterious  of  diseases.  Its  origin  cannot  he  traced  to  accumulations  of 
filth  or  other  ordinary  causes  of  febrile  disease.  Most  of  its  outbreaks 
have  occurred  uver  jjcriads  of  from  ten  to  fiitiH*n  yeai*s,  during  whicli  time 
both  Europe  and  America  have  iieen  affected  without  it  being  possible  to  ■ 
detect  the  travelling  of  the  distnise  along  watercoui-ses  or  lines  of  com- 
mercial  intercourse.  The  iinst  known  period  wils  from  1805  to  181G  ;  the 
second,  from  1837  to  1850  ;  the  uvxt,  from  1S5B  to  1S«>4  ;  since  which  time,  M 
however,  there  have  been  scattered  ei>i demits  of  the  disejise^  which,  in-  ™ 
deed,  may  be  cousidered  to  be  endemic  in  the  larger  citit^of  the  Northern 
United  Sljites.  The  disease  has  aiipeared  sitnultaueously  in  distant  rt^gions 
without  ti'aceable  coimections,  is  more  alnindant  in  winter  than  in  spring, 
and  c^innot  in  any  way  be  attribut^inl  to  knowm  peculiarities  of  the  soil 
or  other  locul  causes.  It  seems,  however,  to  be  favored  by  crowding  of 
indivi<UiaH  bo  that  it  is  especially  proue  to  appear  amid  the  misery 
and  povert^^  of  large  tenement-hotLsc^,  and  has  been  very  severe  among 
soldiei-s  in  garris^m  towns.  It  attacks  both  sexes  alike,  children  more 
fT©€iuently  than  adnlts.  It  is  not  contagious,  the  attendants  of  the  sick 
ai'e  very  rarely  affected,  and  there  is  no  evidence  that  the  disease  passes 
directly  or  indirectly  from  man  to  man.  It  is  not  known  to  be  carrifnl 
by  fiunites.  Long-continued,  excessive  hdiors,  whether  mental  or  l*odily, 
seem  to  prcilispose  to  the  attacks.  Micrococcus  lanceolatus,  and  also  the 
jmeumococcns,  have  l>eeu  found  in  the  meninges  of  persons  detid  of  the 
diseiiS4:*,  but  reliable  bacteriologicid  studies  of  the  epidemic  disease  are 
still  wanting. 
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b      Morbid  Anatomy. — In  the  apoplectiform  cases  ending  fatally  within 
HMoty-foar  hours  there  may  be  little  or  no  visible  alteration  of  the  me- 
i<fliD|geH^  bat  the  brain  is  swollen,  its  convolutions  are  flattened,  and  the 
I^Rbtows  are  obliterated.    The  characteristic  apx)earances  are  to  be  seen 
Mtnards  the  second  half  of  the  first  week  and  later.    They  consist  essen- 
JHdly  in  the  manifestations  of  an  acute  leptomeningitis,  serous,  fibrino- 
?mmmSj  or  purulent    The  dura  mater  is  tense,  its  free  surface  usually 
unaltered.    The  outer  surfeu^  of  the  pia  mater  is  also  usually  normal. 
Wie  meshes,  however,  are  infiltrated  with  a  more  or  less  opaque  yellow, 
anous,  fibrinous,  or  purulent  exudation,  which  often  varies  in  character 
in  different  parts  of  the  brain  of  the  same  case.    The  inflammatory  exu- 
dation is  generally  most  abundant  at  the  base  of  the  brain  and  over  the 
convexities.     In  the  former  region  it  fills  the  space  between  the  optic 
diiasm  and  the  pons,  and  is  abundant  over  the  cerebral  peduncles  and  on 
the  upper  surface  of  the  cerebellum.     It  may  follow  the  sheaths  of  the 
ioditory  and  optic  nerves.     Over  the  convexities  the  exudation  forms 
«|)aque  yellow  x^irallel  lines  accompanying  the  injected  veins  as  they 
orcrlie  the  furrows  and  spreading  thence  over  the  cerebral  convolutions. 
Minute  hemorrhages  may  be  present  in  the  injected  pia  mater.    Similar 
tppearances  are  to  be  seen  in  the  pia  ],inater  of  the  spinal  cord,  either 
throughout  or  in  limited  portions.    The  infiltration  is  usually  more  ex- 
treme on  the  posterior  surfeice  of  the  cord  and  in  the  most  dependent 
portions,  especially  in  the  lumbar  region. 

The  brain  is  paJe,  the  convolutions  are  flattened,  and  the  ventricles  are 
distended  with  an  opaque  fluid  from  which  yellow,  viscid  clots  settle  §.t 
the  lowermost  x>arts,  usually  the  posterior  comua  of  the  lateral  ventricles. 
The  ependyma  is  swollen,  soft,  perhaps  ecchymosed.  The  choroid  plex- 
uses are  injected.  The  inflammatory  infiltration  of  the  pia  mater  is  ex- 
tended along  the  perivascular  spaces  into  the  cerebral  cortex,  and  minute 
fixa  of  hemorrhagic  or  suppurative  encephalitis  maybe  seen,  perhaps  with 
the  unaided  eye. 

If  the  patient  dies  during  the  later  stages  of  the  disease  the  pia  mater 
iB  thickened  and  opaque  in  patches  and  spots  and  adherent  in  places  to 
the  brain.  It  is  somewhat  discolored  from  the  presence  of  blood-pigment 
The  convolutions  of  the  brain  may  be  atrophied  and  the  meshes  of  the 
pia  mater  cBdematous. 

There  are  splenic  hjrperplasia  and  granular  degeneration  of  the  heart, 
liver,  and  kidneys.  Bronchial  catarrh  is  frequent,  and  atelectasis  and 
hypostatic  and  lobular  pneumonias  are  associated.  The  lymph-follicles 
of  the  intestine  are  swollen.  The  appearances  characteristic  of  arthritis, 
^docarditis,  pleurisy,  nephritis,  and  enteritis  are  present  when  these 
affections  complicate  the  course  of  the  disease. 

Symptomatology. — The  course  and  symptoms  of  cerebro-spinal  men- 
^gitis  vary  so  greatly  as  almost  to  baffle  concise  description.  The 
nninber  of  varieties  made  by  clinical  writers  is  very  great,  but  all  such 
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varieties  everywhere  shade  into  one  another ;  and  for  the  purpose  of  de- 
scription it  is  probably  wisest  to  recognize  only  the  ordinary  type,  the 
malignant  type,  and  anomalous  forms. 

Ordinary  Type. — ^The  premonitory  symptoms,  such  as  vertigo,  pros- 
tration, feverishness,  or  chilliness,  may  be  altogether  wanting,  or  may  last 
from  one  to  twenty-four  hours.  In  young  children  convulsions  may 
usher  in  the  attack ;  in  adults  the  first  distinct  phenomenon  is  ordinarily 
a  chill,  slight  or  sevei^e,  followed  at  once  by  excruciating  headache,  vom- 
iting, vertigo,  and  a  rise  of  temperature  to  101°  or  102°  P.  The  pulse 
is  slow,  full,  and  strong ;  the  face  Ls  livid,  or  perhaps  pale,  with  an  ex- 
pression of  great  anxiety.  As  the  hours  go  by,  the  headache  increases 
in  severity  and  becomes  associated  with  a  violent  backache,  as  well  as 
with  a  contraction  of  the  neck-muscles  and  marked  pain  when  the  head 
is  forcibly  flexed.  The  motor  disturbances  grow  more  and  more  de- 
cided until  the  muscles  of  the  back  are  rigidly  contracted,  as  in  teta- 
nus. Trismus  is  not  uncommon ;  tremors  of  the  muscles  may  be  pres- 
ent ;  or  more  freciuently  tonic  or  clonic  spasms  invade  the  extremities. 
The  muscles  of  the  eye  and  face  do  not  escape,  so  that  strabismus  and 
facial  spasms  are  frequent  Delirium  may  follow  immediately  upon  the 
chill,  and  is  almost  invariably  an  early  symptom.  It  may  be  wander- 
ing, but  is  often  furious  and  maniacal.  Sometimes  from  the  first  it  is 
wanting,  and  ordinarily  it  gives  place  in  a  few  days  to  an  increasing 
stui)()r. 

The  special  senses  are  affected ;  severe  tinnitus  aurium  may  be  an 
early  symptom ;  in  the  advanced  stages  of  the  disease  deafness  is  almost 
universal.  Double  vision  is  an  ordinary  result  of  strabismus ;  choked 
disk  and  failure  of  eyesight  frequently  mark  the  excessive  pressure  at 
the  base  of  the  brain.  In  the  last  stages  sometimes  the  pulse  becomes 
slow  and  irregular  from  pneumogastric  invitation,  whilst  Cheyne-Stokes 
breathing  may  result  from  the  distui*bance  of  the  respiratory  centre. 

The  symptoms  thus  far  enumerated  are  in  great  part  a  direct  outcome 
of  the  meningitis,  and  are  not  so  characteristic  of  the  disease  as  are  the 
skin  eruptions.  Herpes,  especially  heri)e8  labialis,  is  very  frequent  and 
persistent,  but  the  pathogenic  eruption  is  that  of  petechifle  which  cover 
the  whole  surface  of  the  lK)dy,  beginning  as  small,  bright,  deep  rose  or 
purplish  spots  or  occurring  in  patches  of  various  sizes,  and  in  severe 
cases  coalescing  into  great  blotches  over  large  territories.  This  erup- 
tion may  develop  as  early  as  the  third  day,  or  it  may  be  put  off  as  lato 
as  the  eighth.  It  is  a  striking  feiiture  in  some  epidemics,  whilst  in 
others  it  is  almost  altogether  al^ient.  Taking  all  the  cases  together,  it 
probably  occurs  in  about  one-third.  In  some  epidemics  it  has  been  re- 
placed or  aceompanied  by  urticaria,  scarlatinoid  or  rul)eoloid  rashes,  and 
even  pemphigoid  bullse. 

The  abdominal  symptoms  in  cerebro-spinal  meningitis  are  not  pro- 
nounced.   Vomiting  is  usually  present  in  the  beginning,  and  may  oooar 
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It  any  stage  of  the  disease.     Ordinarily  there  is  constipation.     Enlarge- 
ueot  of  the  spleen  is  sometimes  demonstrable. 

The  average  temperature  of  oerebro-spinal  meningitis  is  distinctly 
Jower  than  that  of  most  of  the  serious  continued  fevers ;  it  may  range, 
eren  in  severe  cases,  below  100°  F. ;  rai-ely  does  it  reach  above  103®  F. 
It  may,  however,  especially  in  fatal  cases,  mount  up  even  to  107°  F. 
Exacerbations  of  imn  are  often  accompanied  by  rise  of  temperature. 
The  differences  between  the  morning  and  the  evening  temperature  may 
be  very  great,  but  may  be  wanting.  Sometimes  the  maximum  tempera- 
ture occurs  in  the  morning.  The  only  characteristic  features  of  the  tem- 
perature curve  are  its  great  irregularity  and  its  fiiilure  to  follow  any 
definite  course. 

Malignant  Form. — ^There  are  two  chief  varieties  of  malignant  epi- 
demic meningitis.     In  the  apoplectic  or  cerebral  type  the  symptoms  are 
violent  hea/dache,  rapidly  developed  delirium  with  or  without  retraction 
of  the  head,  great  vital  depression,  modemte  elevation  of  temperature, 
and  a  feeble  pulse,  which  may  be  slow  or  rapid.     Death  in  coma  may 
occur  within  six  or  eight  hours.     In  the  second  type  there  is  vital  de- 
pression, with  moderate  or  high  temperature,  and  the  almost  immediate 
appearance  of  ecchymoses  on  various  parts  of  the  body,  rapidly  spread- 
ing and  involving  the  whole  surface  in  dark  purple  spots,  with  clearness 
of  intellect^  and  death  within  twenty -four  hours.     There  are  cases  in 
which  the  symptoms  of  these  two  typical  varieties  are  intermingled  ;  and 
every  grade  of  case  between  the  most  malignant  and  the  ordinaiy  form 
occurs. 

Anomalous  Forms. — Among  the  anomalous  forms  which  have  been 
described  is  that  which  is  sometimes  known  as  the  intermittent  type, 
in  which  Che  fever  is  remittent  or  intermittent,  with  paroxysms  which 
rwor  daily  or  every  second  day.  A  second  variety  is  that  which  may 
be  termed  the  neuralgic  or  rheumatoid,  in  which  the  pains  in  the  legs 
and  arms  are  extremely  violent,  accompanied  by  great  hyperesthesia, 
and  it  may  be  excessive  pain  on  movement,  and  even  by  pronounced 
redness  and  swelling  of  the  joints.  It  is  probable  that  in  these  cases  there 
is  a  peripheral  neuritis,  although  this  has  not  been  demonstrated.  There 
are  two  abortive  forms, — one  in  which  the  symptoms  are  throughout  very 
mild  ("walking  cases''),  and  one  in  which  the  onset  may  be  furious, 
with  very  threatening  symptoms  and  high  temperature,  which,  however, 
rabside  after  a  few  hours,  or  at  the  most  in  three  or  four  days,  and  leave 
no  abiding  ill  effects. 

Another  form  of  the  disease  is  that  which  has  been  especially  com- 
mented upon  by  Heubner  as  the  chronic^  in  which  the  course  is  protracted 
orer  many  months,  with  remisaious,  iutormissioiMi,  and  recurrence  of  the 
fever,  and  with  very  varying  8y  mptomfi.  In  siOfit  of  such  v^ma^  there  i 
pronounced  evidences  of  basal  meningitis,  tyjM"  """-|^  Iobs  of  gtrong^ 
WMting.    The  symptoms  are  chieHy  msa|V^         ^be  local 
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tJie  brain  and  its  meiubmne,  and  not  rarely  there  m  an  occlusive  menin* 
gitis  (see  pa^e  490)  with  its  concurrent  liydroceplmlus. 

The  e43ume  of  epidemic  meningitis  is  entirely  irregular  from  day  to 
day,  and  also  in  it«  dn ration.  In  fatal  eases  death  iLsiially  happens  fruui 
the  fonrth  to  the  seventh  ikij,  but  it  may  occur  almost  immediately  ur 
be  postponed  Iniyond  a  month.  Largely  owing  to  the  local  changes, 
even  in  favorable  enses^  convalescence  may  be  prolonged  almost  indefi- 
nitely, and  is  Ui>naliy  accompanii^d  by  gradually  subsiding  symptoms 
of  meningitis,  not  rarely  intcrrnpted  by  relapses.  Pennanent  loss  of 
hearing  is  very  common,  producing  in  yonng  children  deaf-iuutism.  Par- 
tial or  eomplcte  amiuiro^is  is  not  rare ;  weakness  or  loss  of  memory, 
general  impairment  t»f  intelligence,  and  even  chronic  hydrocephalus, 
various  local  paralyses,  disorders  of  speech,  and  epileptic  attacks,  are 
among  the  sequelae  of  the  disease, 

DiAGN<j«is. — The  diagnosis  of  cerebrospinal  meningitis  is,  dui'iug  an 
epidemic,  ordinarily  not  diflicnlt.  In  sporailic  eas<^  it  is  essential  ta 
determine  the  non-existence  of  tubercle,  otitis  media,  syphilis,  or  other 
cause  for  an  exist ing  meningitis  which  has  been  recognized.  The  pres* 
enee  of  herpes  or  of  any  non-syphilitic  skin  eruption  is  usually  in  favor 
of  the  epidemic  dis«_'iise.  The  syniptonLs  may  so  resemble  those  of  typhoid 
fever,  or  of  rheumatism,  or  of  pneumonia  with  meningeal  symptoms,  as 
to  require  great  care  on  the  part  of  the  practitioner  to  avoid  mistake. 
The  shifting  irregularity  of  the  symptoms,  the  peculiarities  of  the  tem- 
penitnre  range,  the  failure  of  conformity  of  the  febrile  and  other  mani- 
festations  to  the  tj^ie  of  the  pneumonia  or  the  typhoid  or  whatever  other 
disease  may  be  simulated,  should  excite  suspicion ;  whilst  the  exist- 
ence of  distinct  stifihess  in  the  neck  under  such  circumstances  must  be 
looked  niM>n  as  decisive.  A  septit?  meningitis  is  to  be  made  out  b\-  find- 
ing t!ie  point  of  infection.  The  type  or  furm  of  a  cerebrospinal  menin- 
gitis may  shiil.  during  the  attack,  and  pneumonia,  or  at  least  pulmonic 
congestion,  may  in  the  l>eginning  Ik*  very  misleading.  We  have  seen  a 
CJise  diagnosed  tii-st  tis  pneununiia  and  then  as  rheumatism  by  excellent 
practitionere,  who  ought  to  have  been  put  upon  their  guard  by  the  shift- 
ing,  uneertain  character  of  the  symptoms. 

Prognosis.  ^Tlie  pif)gno8i8  is  unfavorable  in  direct  proportion  to  the 
severity  of  the  symptoms,  but  should  always  l)e  guardiMi,  as  sometimes 
apparently  mild  Ciises  snddenly  take  on  an  nnfavorable  course,  whilst 
reciivcry  may  occur  out  of  a  coiulition  of  apparent  hopelessnt^ss.  The 
miu-tality  varies  in  different  epidemics  from  twenty  to  seventy -five  per 
cent.,  probably  averaging  about  thirty  per  cent.  Peteehiie,  although  a 
serious  symptom,  are  not  as  unfavorable  as  are  marked  evidences  of 
meningeal  inflammation. 

TiiEATAtENT. — ^Cercbro-spinal  meningitis  should  be  treated  in  accord- 
ance with  the  general  principles  that  govern  the  management  of  infec- 
tious fevers*    The  nulling  should  be  most  careful,  and  the  saving  of  the 
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{tttient^s  strength  most  rigorous ;  whilst  the  diet  should  be  simple,  nu- 
tritious, and  up  to  the  digestive  powers  of  the  individual  patient,  milk, 
aojmal  broths,  eggs,  oysters,  and  farinaceous  foods  being  given  pro  re 

Mftf. 

At  one  time  venesection  was  largely  practised  in  robust  cases,  and  it 
ttts  been  strongly  advised  by  various  physicians.  It  seems  to  us,  how- 
ever, distinctly  contra-indicated,  and  we  have  never  seen  a  case  in  which 
to  use  was  justifiable.  The  local  abstraction  of  blood  by  means  of  leeches 
or  cups  to  the  temples  or  the  back  of  the  neck  is  af&rmed  by  Still6  and 
others  in  many  cases  greatly  to  mitigate  the  pain  and  distinctly  to  relieve 
the  local  disease.  Even  local  blood-letting  should  be,  however,  prac- 
tised with  caution,  and  in  our  experience  its  free  use  is  rarely  justifiable. 
Blisters  have  been  largely  used  and  strongly  commended.  It  is  plain 
that  the  most  that  can  be  accomplished  by  them  is  relief  of  the  menin- 
geal and  cerebral  congestion,  and  that  there  is  danger,  if  they  be  used 
too  severely,  of  producing  violent  local  inflammations,  which  may,  as 
the  dysiorafiia  of  the  disease  becomes  more  and  more  developed,  take  on 
a  very  serious  form.  Vesication  should,  therefore,  always  be  superficial, 
and  in  order  to  be  effective  must  cover  a  large  surface.  It  is  to  be 
entirely  avoided  when  the  symptoms  of  breaking  down  of  the  blood  are 
pronounced.  The  best  site  for  the  blister  is  from  the  nape  of  the  neck 
upward  over  the  occiput.  The  continuous  application  of  cold  by  means 
of  ice-bags  to  the  head  and  upper  spine  is  of  great  importance,  and 
probably  has  as  much  effect  ux>on  the  local  disease  as  has  local  blood- 
letting or  counter-irritation. 

In  the  older  epidemics  American  physicians  were  accustomed  to  pro- 
dnoe  violent  diaphoresis  for  many  hours  by  the  use  of  external  warmth, 
aided  by  hot  infusions  of  aromatic  herbs  and  other  drugs,  and  many 
writers  affirm  that  in  this  way  the  disease  can  be  aborted.  This  does  not 
seem  in  accordance  with  our  present  knowledge  of  febrile  disorders,  and 
Uhj  practice  has  been  generally  abandoned. 

As  the  disease  progresses,  the  symptoms  should  be  met  as  they  arise. 
When  there  is  high  temperature,  cold  may  be  employed  as  in  typhoid 
fever.  There  is  much  testimony  as  to  the  especial  value  of  opium,  for 
which  an  extraordinary  tolerance  usually  exists,  and  which  should  be,  at 
least  in  part-,  preferably  given  hypodermically  in  such  doses  as  to  main- 
tain a  very  mild  narcotism.  Von  Ziemssen  affirms  that  morphine  is  the 
indispensable  medicine  in  the  treatment  of  the  disease.  Quinine  has  also 
been  largely  used,  but  is  probably  more  powerful  for  evil  than  for  good. 
Calabar  bean,  potassium  bromide,  chloi*al,  ergot,  and  various  medicines 
actmg  upon  the  nerve-centres  have  been  strongly  cx)mmended,  and  as 
strongly  condemned.  None  of  them  have  any  definite  effect  upon  the 
duease,  but  some  of  them  may  aid  from  time  to  time  in  the  mitigation 
of  harmful  symptoms.  Thus,  chloral  may  sometimes  be  useful  in  the 
quieting  of  excessive  spasm  or  in  the  obtaining  of  sleep  if  insomnia 
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exist.  Antipyrin  and  remedies  of  its  class,  if  employed  at  all,  should 
be  used  simply  as  quietants,  uot  for  the  reduction  of  temperature.  In  the 
rheumatoid  eases  there  is  a  great  temptation  to  administer  salicylic  acid, 
but  in  our  experience  with  sporadic  cases  it  has  not  been  useful ;  it  does 
more  harm  than  good.  Alcohol  is  to  be  employed  in  proportion  to  the 
existence  of  exhaustion ;  laxatives  to  overcome  constipation ;  mild  diu- 
retics if  the  renal  secretion  fail. 

INFLUENZA.     GRIPPE. 

Definition. — A  contagious  febrile  disease,  especially  characterized 
by  the  enormous  extent  of  its  epidemics  and  by  the  occurrence  of  local 
catarrhal  symptoms. 

Etiology. — Infectious  influenza,  although  it  had  almost  been  for- 
gotten until  it  broke  out  in  1889-90,  was  very  Mai  during  the  Middle 
Ages,  ha\ing,  it  is  said,  in  1580  killed  nine  thousand  persons  in  Bome^ 
and  in  1780  attacked  fifty  thousand  people  in  St  Petersburg  in  a  single 
night.  It  is  affirmed  to  be  endemic  in  the  neighborhood  of  St  Peter*- 
burg,  and  in  September,  1889,  it  began  rapidly  to  advance  fix)m  the  old 
centres  in  Eussia,  reaching  Paris  by  the  26th  of  November,  and  thence 
spreading  over  tlie  whole  civilized  world.  We  believe  it  to  be  con- 
tagious. It  travels  especially  along  lines  of  water  or  railroad  con- 
nections, and  has  been  noted  both  in  Paris  and  in  Phihidelphia  to  form 
foci  in  the  great  retail  mercantile  establishments,  from  which  it  soon  is 
scattered  over  the  whole  community'.  At  the  same  time  the  disease 
apparently  travels  independently  of  contagion,  as  ships  at  sea  have 
entered  belts  of  it^  almost  the  whole  crew  being  stricken  down  in  a  night 

The  nature  of  its  cause  has  not  been  demonstrated,  although  in  1892 
Canon  and  Pfeiffer  discovered  simultaneously  in  the  blood  and  in  the 
bronchial  discharges  of  patients  suffering  from  influenza  a  very  minute 
bacillus,  occurring  singly  or  in  chains,  which  they  believe  to  be  the  germ 
of  the  disease.  Neither  age  nor  sex  seems  to  have  much  influence  as  a 
predisposing  cause.  It  is  affirmed  that  the  disease  spreads  to  animals ; 
but  this  is  certainly  contrary  to  what  has  happened  in  this  country. 

MoKBiD  Anatomy. — In  influenza  death  almost  invariably  results 
from  local  complications,  so  that  the  only  changes  found  at  the  autox>8ie6 
are  those  of  the  complications. 

Symptomatotxxjy. — Infectious  influenza  is  a  very  polymorphic  dis- 
ease ;  the  varieties  dex)end  chiefly  rather  upon  the  local  manifestations 
than  upon  the  constitutional  sjTnptoms.  The  onset  is  usually  sudden ; 
in  some  cases  the  attack  is  ushered  in  with  a  distinct  chill,  in  which 
there  may  be  pronounced  delirium  or  other  severe  nervous  symptoma 
Almost  invariably  there  are  \iolent  pains  in  the  back,  limbs,  and  extrem- 
ities, a  peculiarly  intense  weakness,  whose  severity  is  out  of  proportion 
to  the  other  symptoms,  and  fever.  Prom  this  point  the  cases  diverge : 
five  distinct  varieties  of  the  disease  are  met  with.    In  the  typhoid  form 
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there  is  a  continuing  fever,  with  extreme  languor,  wide-spread  muscular 
pains,  and  severe  nervous  symptoms,  such  as  stupor  or  delirium,  and 
the  rapid  development  of  the  dry  tongue  and  general  manifestations  of 
a  typhoid  state ;  even  in  these  cases,  however,  there  is  usually  some 
eatarrh  or  other  local  complication.  The  cardiac  form  of  the  disease 
nay  be  considered  to  be  a  modification  of  the  typhoid ;  in  it  there  is  an 
alarming  cardiac  fulure,  with  very  rapid  and  ofben  broken,  feeble,  it  may 
be  intermittent^  pulse^  and  sometimes  with  cardiac  distress,  although  the 
sabjective  sensations  of  heart-flEulure  are  usually  less  severe  than  are  the 
objective  symptoms.  The  third  variety  of  influenza  is  the  more  ordinary 
<me,  in  which  there  is  wide-spread  severe  respiratory  catarrh,  involving 
the  whole  mucous  membrane  of  the  lungs,  and  having  a  great  tendency 
to  paa^  into  capillary  bronchitis  or  catarrhal  pneumonia :  coryza,  hoarse- 
ness or  suppression  of  voice,  violent  cough,  and  the  ordinary  physi- 
cal symptoms  of  pulmonary  disease  may  overshadow  the  constitutional 
affection.  In  the  gastro-intestinal  form,  in  addition  to  the  constitu- 
tioual  symptoms  there  is  pronounced  abdominal  disturbance ;  this  usu- 
ally takes  the  form  of  very  severe  serous  diarrhoea,  accompanied  by 
very  large  and  frequent  watery  pa^»sages,  without  vomiting  and  without 
pain;  in  some  cases,  however,  there  is  much  vomiting,  and  in  others 
pronoonced  abdominal  pain.  In  the  so-called  rheumatoid  type  the  pains 
are  exceedingly  violent  and  persistent,  and  seem  to  be  localized  in  the 
muscles  and  muscular  attachments,  neither  the  joints  nor  the  nerve- 
trunks  showing  tenderness  to  pressure  or  change  to  the  eye. 

Although  typical  cases  of  each  of  these  varieties  are  abundant  during 
an  epidemic,  very  commonly  the  symptoms  are  so  intermingled  and 
changeable  that  it  may  be  imx>ossible  to  decide  in  which  category  to 
place  the  individual  case,  or  the  same  case  may  on  different  days  belong 
in  different  subdivisions. 

The  intensity  of  grippe  varies,  from  a  condition  in  which  it  is  uncer- 
tain whether  the  subject  should  or  should  hot  be  considered  sick,  to  the 
most  alarming  state.  In  the  mildest  cases  there  is  only  a  slight  evening 
rise  of  temperature ;  in  the  average  case  the  fever  ranges  from  about 
101°  F.  in  the  morning  to  102**  F.  in  the  evening ;  in  the  severest  cases 
the  maximum  may  be  105°  or  106**  F.  The  temperature  curve  is  apt 
to  be  entirely  irr^ular,  with  depressions  and  elevations,  sometimes  to  be 
aeoonnted  for  by  the  local  complications,  often,  however,  without  ap- 
parent cause.  The  average  duration  of  the  disease  \b  from  three  to  ten 
feys;  when  there  are  severe  local  complications  the  course  may  be 
long  protracted,  and  sometimes,  even  if  there  be  no  settled  local  lesions, 
the  disease  holds  on  for  several  weeks.  In  some  cases  there  is  a  sudden 
ending  with  a  sort  of  crisis ;  more  commonly  the  patient  passes  into  con- 
^^akeoence  so  gradually  that  it  is  impossible  to  say  when  the  disease 
Aonld  be  considered  to  have  ended.  The  convalescence  from  even  the 
nuldest  influenza  is  apt  to  be  exceedingly  slow ;  the  pains  and  local 
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disturbances  are  often  very  obstinate,  but  much  more  enduring  are 
the  weakness  and  inability  not  only  for  physical  but  also  for  mental 
exertion,  which  may  last  for  months. 

Complications. — The  great  danger  in  influenza  is  from  the  occurrence 
of  complications.  Of  these  the  most  fi^equent  and  most  fatal  are  the 
pulmonary.  Extensive  catarrhal  pneumonia,  with  symptoms  of  great 
oppi-ession,  pale  cyanotic  countenance,  violent  cough,  and  high  fever,  is 
common.  The  sputum  is  apt  to  be  copious  and  dense,  but  the  character- 
istic rast>'  sputum  of  true  fibrinous  pneumonia  is  exceptional.  The  pneu- 
monia diplococcus  and  streptococcus  can  usually  be  found.  Pleurisy  with 
large  serous  or  more  rarely  purulent  eff'usion  is  not  rare.  Pericarditis 
occasionally  develops,  and,  in  very  bad  cases,  pneumonia,  pericarditis, 
and  pleuritis  may  coexist-.  Among  the  rai*er  complications  may  be  men- 
tioned purulent  inflammation  of  the  middle  ear  and  of  the  conjunctiva, 
or  even  of  the  eye  itself.  Furuncles,  localized  abscesses,  i>eripheral 
neuritis,  and  various  skin  eruptions,  such  as  herpes,  urticaria,  roseola, 
etc.,  nre  oceasionally  developed.  Confasional  insanity  of  melancholic 
or  maniacal  type  may  follow  the  attack. 

Diagnosis. — Although  the  symptoms  of  a  mild  influenza  cannot  be 
distinguished  from  those  of  a  simple  cold,  during  the  prevalence  of  an 
epidemic  of  the  disease  the  diagnosis  of  influenza  is  the  safer,  and  is 
justifiable  in  all  cases  resembling  the  tj^pical  disease.  The  chief  s^^mp- 
tomatic  difference  between  an  infectious  influenza  and  a  climatic  catarrh 
is  that  in  the  influenza  the  malaise  and  disturbances  of  temperature  pre- 
cede the  local  disease  and  are  entirely  out  of  proportion  to  its  extents. 

Prognosis.— The  prognosis  in  influenza,  so  &r  as  ultimate  recovery  is 
concerned,  is  good,  provided  the  subject  be  not  debilitated  and  proper 
care  be  taken  to  avoid  complications.  When  such  complications  arise 
the  prognosis  becomes  grave  in  tlirect  proportion  to  the  gravity  of  the 
locjil  disejise. 

Treatment. — In  treating  a  case  of  influenza  it  must  be  remembered 
that  four-fifths  of  the  deaths  from  the  disease  occur  from  exposure,  and 
that  the  slightest  influenza  is  a  serious  disease,  requiring  confinement  to 
bed  and  Ciireftil  nui*sing.  In  the  majority  of  cases  the  attack  can  be 
greatly  and  immediately  ameliorated  by  free  sweating,  which  is  best  pro- 
duced by  a  mixture  of  aconite,  antipyrin,  and  pilocarpine.  (See  formula 
7.)  A  dessertspoonftil  of  this  may  be  given,  the  patient  put  in  a  bath  of 
105"^  P.  for  ten  minutes,  taken  out,  and  given  a  strong,  hot  toddy  with  a 
teaspoonful  of  the  mixture,  the  latter  to  be  repeated  in  half  an  hour  if 
sweating  does  not  come  on.  For  those  individuals  in  whom  morphine 
does  not  produce  afber-depression  one-eighth  to  one-quarter  of  a  grain 
of  the  alkaloid  may  be  added  to  the  mixture.  The  sweating  may  be 
induced  in  various  other  ways :  hot  toddy  and  Dover's  powder,  aided  by 
the  hot  bath,  will  usually  suffice,  and  is  preferable  when  there  is  pro- 
nounced cardiac  weakness.     In  the  oixlinaiy  case  of  influenza  all  that 
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ig  required  after  the  sweating  is  the  use  of  moderate  doses  of  quinine, 
Hre  to  ten  grains  a  day,  and  the  administration  of  cocaine  and  strych- 
nine in  tonic  doses.  The  food  should  be  nutritious  and  simple,  and 
^ren  at  intervals  of  not  more  than  four  hours.  Small  quantities  of 
ileoholic  drinks  given  with  food  are  often  very  beneficial.  The  greatest 
eare  must  be  exercised  in  allowing  a  patient  to  go  out  when  conva- 
leBoence  begins,  as  the  liability  to  catarrh  may  continue  for  an  almost 
indefinite  period. 

In  gastro-intestinal  influenza  the  food  should  be  at  once  reduced  to 
boiled  milk  slightly  thickened  with  flour,  animal  broths  with  or  without 
egg,  toast,  and  tea.  Opium  should  be  used  freely ;  bismuth  with  car- 
bolic acid,  or  aromatic  sulphuric  acid  diarrhoea  mixture  (formula  6),  or 
a  chalk  mixture  (formula  8),  may  be  used.  Chlorodyne  or  a  mixture 
of  chloroform,  camphor,  and  an  aromatic  oil  is  sometimes  very  ser- 
viceable. (See  formula  9.)  Slow,  long-acting  counter-irritation  over  the 
abdomen  by  means  of  weakened  mustard  or  spice  plasters  should  also 
be  employed. 

The  pulmonic  catarrhs  are  to  be  treated  as  they  would  be  if  arising 
from  other  causes,  but  the  type  of  the  disease  is  always  distinctly  ady- 
namic Tartar  emetic  should  never  be  given,  but  if  secretion  bo  not 
free  the  potassium  citrate  mixture  with  apomorphine  may  be  used ;  after 
tliig  ammonium  chloride  sometimes  acts  well ;  but  usually,  after  free  secre- 
tion has  been  established,  the  best  results  are  obtained  with  oil  of  eucalyj)- 
tnsor  with  terebene.  In  obstinate  catarrhs,  guaiacol,  compound  tincture 
of  benzoin,  or  syrup  of  garlic  may  be  essayed.  Free,  persistent,  and  exten- 
ii?e  counter-irritation  is  always  valuable.  High  temperature  rarely 
oeeds  treatment,  because  it  is  not  long  sustained.  If,  however,  104^  F.  is 
reached,  sponging  or  the  tepid  bath  may  be  employed,  and  if  these  Mi  of 
effect^  cold  baths  may  be  given.  Phenacetin  and  antipyrin  are  sometimes 
Berriceable  as  antipyretics,  and  also  as  quieting  pain  and  other  nervous 
disturbances,  but  under  no  circumstances  should  they  be  given  in  large 
dofie,— not  over  fifteen  grains  in  twenty-four  hours.  When  there  is 
beart'&ilui'e,  alcohol  (in  moderation),  strychnine,  cocaine,  tincture  of 
Btrophanthusy  and  tincture  of  digitalis  are  to  be  employed.  Sometimes 
it  is  necessary  to  give  very  large  doses,  and  when  there  is  a  tendency 
to  vomiting  or  the  symptoms  are  a«larmingly  acute,  cocaine  and  strydi- 
nine  may  be  used  hypodermically.  We  have  also  seen  life  apparently 
»ved  by  the  hypodermic  use  of  tincture  of  digitalis  (ten  to  twenty 
miiunig). 

DENQUB.  BREAK-BONE  FEVER. 

DuvjLNiTiON. — ^An  epidemic,  contagious  fever  of  subtropical  coun- 
tries, characterized  by  violent  muscular  and  articular  pains  and  a  poly- 
OM)rphous  rash. 

BnoLOGY. — ^Epidemics  of  dengue  have  been  noted  in  subtropical 
Alia,  Europe,  and  America.    J.  W.  McLaughlin  states  that  he  has  found 
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a  p^uliar  micrococcus  in  the  blood.  The  disease  is  immediately  con- 
tagious. An  extraordinary  feature  is  the  faiCt  that  usually  four-fifths 
of  the  whole  population  exposed  take  the  disease. 

MoBBiD  Anatomy. — Death  from  dengue  being  almost  unknown, 
there  is  no  knowledge  of  lesions  produced  by  the  dise^use. 

Symptomatology. — After  a  i>eriodof  incubation  varying  from  some 
hours  to  five  days,  dengue  commences  abruptly  with  very  severe  aching 
pains,  headache,  and  a  more  or  leas  pronounced  chill,  followed  by  fever, 
which  usually  reaches  its  maximum  during  the  first  twenty-four  hours. 
In  severe  cases  there  are  rapid  pulse,  general  adynamia,  and  even  noctur- 
nal delirium.  Loss  of  appetite  is  universal ;  mucous  or  bilious  vomiting 
is  very  common.  Very  fi'equently  there  appears  almost  at  once  an  ery- 
thematous nisli,  which  may  invade  the  mucous  membrane,  producing 
redness  and  swelling  of  the  conjunctiva,  of  the  internal  nares,  and  of  the 
throat  Both  large  and  small  joints  are  afifected,  and  often  become  swol- 
len and  red  by  the  third  or  fourth  day.  In  from  forty-eight  to  sixty 
hours  a  rapid  defervescence  occurs,  often  accompanied  with  critical  phe- 
nomena, such  as  colliquative  sweat,  diarrhoea,  and  epistaxis.  At  this 
time,  in  a  large  proportion  of  the  cases,  develops  the  so-called  secondary 
or  terminal  rash  of  the  disease,  which  is  characterized  by  its  polymor- 
phism. It  may  be  papular  and  circumscribed,  or  papular  and  difftised ; 
or  it  may  be  vesicular  or  pustular.  More  frequently,  however,  it  is  an 
exanthem  which  resembles  that  of  measlos  or  that  of  scarlet  fever,  or  is 
like  an  urticaria.  Several  forms  of  the  eruption  may  exist  in  the  same 
case.  Enlargement  of  the  lymphatic  glands  is  not  uncommon.  A  sec- 
ondary fever  may  follow  the  eruption  and  gradually  subside. 

Abortion  frequently  results  in  pr^nant  women,  but  death  from  the 
disease  is  almost  unknown,  except  in  very  young  in&nts,  who  sometimes 
die  in  coma  and  convulsions.  CJonvalescence  may  be  very  slow  and  pro- 
tracted, with  long  continuance  of  the  muscular  and  articular  pains,  and 
also  of  the  glandular  swellings. 

Desquamation  follows  the  secondary  eruption,  and  may  be  oomplete 
in  six  days,  but  may  be  protracted  to  from  ten  to  fifteen  days.  As  no 
known  agent  is  capable  of  distinctly  modifying  the  course  of  dengue,  the 
treatment  must  be  purely  symptomatic  If  phenacetin  and  antipyrin 
£ajl  to  control  the  pains,  opium  should  be  used. 

THE   PLAGUE. 

Definition.— An  extremely  contagious,  usually  epidemic  disease,  68- 
pecially  characterized  by  an  eruption  of  boils  and  the  formation  of  baboes* 

In  the  Middle  Ages  the  plague  was  of  frequent  occurrence  in  wide* 
spread  disastrous  epidemics.  At  present  it  seems  to  be  confined  to 
certain  districts  in  Asia  and  Africa.  In  1881  there  was  a  very  severe 
epidemic  in  Mesopotamia,  and  in  1894  one  in  Bagdad ;  whilst  China  still 
suffers. 
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Kitasatx)  states  that  during  the  Hong-Kong  epidemic  in  1894  he 
found  in  the  blood,  glands,  and  viscera  of  the  patient  a  short  bacillus 
having  rounded  ends,  whose  pure  cultures  produced,  when  inoculated 
into  animals,  a  series  of  symptoms  like  those  of  the  plague  in  human 
beings.  This  bacillus  he  believes  to  be  the  cause  of  the  disease,  and  to 
be  capable  of  invading  the  human  body  through  the  respiratory  and 
digestive  tracts^  and  also  through  wounds. 

An  attack  of  the  plague  begins  suddenly,  with  intense  headache,  ver- 
tigo, dilatation  of  the  pupils,  great  anxiety  and  general  depression,  end- 
ing, in  from  a  few  hours  to  some  days,  in  a  violent  chill,  followed  by 
high  fever,  with  excessive  prostration,  vomiting,  rapid  pulse,  accelerated 
breathing,  complete  anorexia,  severe  abdominal  pain,  and  not  rarely 
diarrhcea.  Great  nervous  disturbances,  delirium,  coma,  bronchial  ca- 
tarrh, serious  hemorrhages,  excessive  adynamia,  and  violent  depression  of 
t^e  heart,  may,  in  this  stage,  end  in  death.  If  the  patient  survive,  after 
two  or  three  days  of  fever  buboes  will  appear  and  proceed  rapidly  to 
soppuration  and  ulcei*ation ;  whilst,  not  universally,  but  very  generally, 
boil-like  pustules  will  break  out  upon  the  extremities,  perhaps  ending 
in  local  gangrene.  In  favorable  cases  from  the  eighth  to  the  twelfth 
day  a  slow  convalescence  sets  in.  The  mortality  of  the  ordinary  forms 
of  the  plague  is  about  ninety  per  cent  In  malignant  cases  death  may 
take  place  during  the  first  day.  The  only  characteristic  lesions  are  the 
babonic  tumors,  which  always  have  their  origin  in  lymphatic  glands. 

The  treatment  of  the  pla^e  must  be  purely  symptomatic.  It  is  doubt- 
fol  whether  the  course  of  the  disease  can  be  in  any  way  modified  for  the 
better  by  human  agency. 

DIPHTHERIA. 

Definition.— A  highly  contagious  disease,  characterized  by  fever, 
imially  by  a  pseudo-membranous  inflammation  of  the  pharynx,  and  often 
by  symptoms  of  a  toxsemia  due  to  the  presence  of  a  specific  bacillus  whose 
growth  produces  the  poison  which  is  absorbed. 

Although  epidemics,  endemics,  and  sporadic  cases  of  severe  sore  throat 
of  a  probably  diphtherial  nature  are  mentioned  in  early  medical  writings, 
it  was  Bretonnean,  in  1821,  who  first  included  under  the  term  diphthirUe 
the  disease  now  known  as  diphtheritis  or  diphtheria,  and  applied  this 
term  in  virtue  of  the  presence  of  a  false  membrane,  difdipa. 

Btioloot. — Diphtheria  occurs  in  all  countries,  at  all  seasons,  but  par- 
ticularly during  the  colder  months  of  the  year.  Its  extension  is  favored 
by  the  crowding  of  people  in  limited  quarters,  and  especially  by  the  pres- 
eooe  of  laigB  numbers  of  children  in  schools.  McCollom  has  recently 
fmfbmixieA  the  &ct  that  the  number  of  cases  is  much  greater  when  the 
schools  are  in  session  than  during  the  summer  vacation.  Predisposing 
eaiises  are  to  be  found  in  exposure  to  faulty  hygienic  surroundings,  eBx>e- 
eially  filth,  dampness,  and  poor  ventilation.    McGoUom,  however,  states 
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that  imperfect  drainage  and  insalubrious  conditions  are  not  important  in 
increasing  the  frequency  of  diphtheria,  this  disease  having  been  found 
more  prevalent  in  localities  in  which  there  was  no  fault  to  be  found  with 
hygienic  conditions  than  in  sections  where  the  reverse  was  the  case. 
Children,  especially  the  young,  are  more  prone  to  the  disease  than  adults. 
Sucklings  are  rarely  affected.  Persons  debilitated  from  whatever  cause, 
and  those  liable  to  recurring  attacks  of  sore  throat,  are  especially  suscep- 
tible. 

The  immediate  cause  is  universally  admitted  to  be  the  bacillus  dis^ 
covered  by  Klebs  in  1883  and  obtained  in  pure  cultures  in  1884  by  Loef- 
fler,  who  demonstrated  its  pathogenic  importance.  This  bacillus,  the 
KlebS'Loeffler  or  diphtheria  bacillus,  is  a  slender  rod,  usually  slightly 
bent  in  the  middle,  its  extremities  club-shaped  and  tending  to  become 
more  deeply  stained  than  the  other  parts.  The  bacillus  inclines  to  form 
groups  of  two  to  five  lying  parallel.  It  is  usually  from  2  to  3  p  long  and 
from  0.5  to  0.8  AA  broad.  It  is  thus  nearly  as  long  and  twice  as  broad 
as  a  tubercle  bacillus.  It  thrives  in  milk  and  grows  readily  upon  the 
mixture  of  blood  serum  and  bouillon  recommended  by  Loeffler,  colonies 
being  formed  in  the  incubator  in  the  course  of  twelve  hours  before  any 
considerable  growth  of  associated  bacteria  has  taken  place.  When  kept 
in  darkness  in  a  moist  state  it  lives  for  months.  Its  vitality  may  be 
preserved  for  a  number  of  weeks  in  a  dried  state,  as  in  fragments  of 
diphtherial  membrane,  but  it  is  destroyed  by  exposure  for  half  an  hour 
to  a  temperature  of  140^  F.  This  resistance  of  the  bacillus  to  atmospheric 
influences  satisfactorily  explains  the  occurrence  of  sporadic  cases  of  diph- 
theria and  their  occasional  origin  in  rooms  in  which  careful  efforts  at 
disinfection  have  been  made.  Great  variations  in  its  virulence  exists 
Bacilli  resembling  the  diphtheria  bacillus  in  every  respect  except  in 
being  non-virulent  are  sometimes  found  on  normal  mucous  membranes. 
These  have  been  called  the  pseudo-diphtheria  bacillus,  but  recent  inves- 
tigations favor  the  view  that  this  bacillus  is  an  enfeebled,  non- virulent 
diphtheria  bacillus,  whose  vitality  and  virulence  can  be  restored  under 
suitable  conditions.  The  diphtheria  bacillus  is  present  upon  the  in- 
flamed mucous  membrane  in  all  cases  of  diphtheria,  and  may  be  found 
months  after  convalescence  from  the  attack,  although  usually  disappear- 
ing in  the  course  of  two  or  three  weeks.  We  are  informed  fix)m  the 
bacteriological  laboratory  of  the  Harvard  Medical  School  that  of  nine 
hundred  and  nine  cases  of  diphtheria  examined  during  four  successive 
months  there  were  one  hundred  and  sixteen  in  which  diphtheria  bacilli 
remained  at  the  end  of  two  weeks.  Of  these  the  bacUli  were  present 
in  sixty-three  between  two  and  three  weeks,  in  thirty  between  three  and 
four  weeks,  in  eleven  between  four  and  five  weeks,  in  seven  between  five 
and  six  weeks,  in  four  between  six  and  seven  weeks,  and  in  one  between 
seven  and  eight  weeks.  The  bacilli  may  bo  found  upon  the  coi\junctival 
and  genital  mucous  membranes  and  upon  the  wounded  surfieuses  of  persons 
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snfkring  from  diphtheria.  They  also  may  be  found  upon  the  cutaneous 
Foonds  of  persons  who  have  not  been  exposed  to  this  disease,  and,  in 
rare  cases,  upon  the  mucous  membrane  of  the  throat  of  healthy  persons. 
In  the  dissemination  of  diphtheria  the  imx>ortaut  element  is  the  transfer 
of  the  bacillus  from  one  person  to  another.  Persons  harboring  the  diph- 
tJieria  bacillus  may  be  free  from  the  disease,  but  may  transfer  the  viru- 
leDt  or  non- virulent  bacillus  which  may  produce  the  disease  in  a  second 
individual. 

The  diphtheria  bacillus  is  at  times  to  be  found  among  the  domesticated 
animals,  especially  in  dogs,  cats,  cows,  and  fowl.  In  cats  and  dogs  the 
associated  symptoms  are  loss  of  appetite,  cough,  and  emaciation.  The 
possibility  of  the  transfer  of  this  disease  from  such  animals  and  from  the 
ose  of  infected  milk,  as  reported  by  Klein,  is  to  be  recognized. 

The  diphtheria  bacillus  is  usually  stained  by  Loeffler's  solution  of 
methylene-blue,— thirty  parts  of  a  saturated  alcoholic  solution  of  meth- 
ylene-blue  in  one  hundred  parts  of  a  solution  of  caustic  potash  in  water 
(1  to  10,000).  After  staining  for  from  three  to  five  minutes,  wash  in 
▼ater.  Hunt's  method  is  &vored  in  the  Harvard  bacteriological  labora- 
tory in  those  cases  in  which  the  bacilli  present  are  of  a  doubtful  char- 
acter, or  in  which  there  are  many  cocci  and  but  few  bacilli.  This  method 
decolorizes  other  bacteria  than  the  diphtheria  bacillus  and  deeply  stains 
the  club-shaped  ends.  The  prepared  cover-glass  is  stained  for  thirty 
seconds  in  a  saturated  solution  of  methylene-blue.  It  is  then  washed  in 
water,  dried,  and  placed  for  a  few  seconds  in  a  ten  per  cent,  solution  of 
tannic  acid.  After  being  again  washed  and  dried,  the  cover-glass  is 
placed  for  a  few  seconds  in  a  saturated  aqueous  solution  of  methylene- 
orange.  After  being  finally  washed  and  dried,  the  specimen  is  to  be 
mounted.  Oram's  method  is  to  be  employed  for  the  study  of  diph- 
theria bacilli  in  the  tissues. 

Morbid  Anatomy. — The  sore  throat  in  diphtheria  may  be  of  a  ca- 
tarrhal, a  pseudo-membranous,  or  a  gangrenous  character.    The  catarrhal 
inflammation  alone  may  exist,  and  the  pseudo-membranous  and  gangre- 
noQs  inflammations  are  usually  associated  with  the  catarrhal  variety. 
The  presence  of  the  diphtheria  bacillus  is  the  only  characteristic  by 
means  of  which  the  diphtherial  nature  of  the  process  is  to  be  absolutely 
determined.    In  the  catarrhal  inflammation  the  mucous  membrane  of  the 
tonsils,  uvula,  soft  palate,  and  pharynx  is  swollen  and  of  a  dark-red  color. 
Its  surfiBM^e  is  at  times  covered  with  a  mucous  layer,  which  is  sometimes 
opaque  from  the  presence  of  abundant  leukocytes.     The  tonsillar  crypts 
may  contain  opaque  white  or  yellow  material  not  projecting  above  the 
earSgyoef  and  consisting  of  cells,  granules,  and  bacteria.    The  appeamnces 
abore  described  are  not  to  be  distinguished  from  those  occurring  in  non- 
diphtherial  varieties  of  sore  throat  and  in  lacunar  or  follicular  forms  of 
tonsillitis,  except  by  the  bacteriological  examination. 

The  pseudo-meinbranouB  sore  throat  of  diphtheria  affects  the  regions 
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above  described,  but  extension  to  the  upper  surface  of  the  soft  palate, 
to  the  nostrils,  pharynx^  and  larynx,  even  to  the  trachea  and  bronchi, 
occurs.  In  this  variety  the  bacillus  destrojrs  the  superficial  epithelium 
and  promotes  exudation  from  the  blood-vessels,  in  consequence  of  which 
&lse  membranes  are  formed.  These  first  appear  as  spots  or  patches  of  a 
gray  or  grayish-white  color,  ofl^enest  on  the  tonsils,  and  thence  spreading 
by  continuity  and  contiguity  eventually  form  a  membrane  which  may 
cover  the  tonsils,  soft  palate,  and  uvula,  as  well  as  extend  into  the  ad- 
joining parts.  The  older  the  false  membrane  the  more  likely  is  it  to 
become  discolored  by  blood,  medicines,  or  food,  and  then  it  may  assume 
a  yellow,  green,  or  brown  color.  A  distinction  is  drawn  by  Virchow 
between  a  fibrinous  and  a  diphtheritic  inflammation  of  the  mucous  mem- 
brane in  diphtheria.  The  former  is  rather  membranous  than  pseudo- 
membranous, and  is  more  often  found  in  the  larynx,  trachea,  bronchi, 
and  nose  than  in  the  pharynx.  It  may  occur  in  the  air-passages  in  diph- 
theria either  alone  or  in  association  with  the  other  anatomical  varieties 
of  inflammation.  It  may  be  found  alone  in  the  nose  in  membranous 
rhinitis,  in  which  afifection  the  diphtheria  bacillus  is  often  present.  This 
membrane  is  easily  separated  from  the  underlying  mucous  membrane, 
and  is  made  up  largely  of  clotted  fibrin  and  cells.  The  diphtheritic  £[ilse 
membrane  of  diphtheria  more  rarely  extends  to  the  larynx  or  the  nose, 
and  is  intimately  attached  to  and  forms  a  part  of  the  inflamed  mucous 
membrane,  attempts  at  removal  resulting  in  the  tearing  of  superficial 
portions  of  the  mucous  membrane.  In  severe  but  not  fatal  cases  healing 
is  attended  with  ulceration  and  scars.  Microscopical  examination  shows 
that  the  diphtheritic  false  membrane  also  is  composed  of  a  net-work  of 
clotted  fibrin,  but  it  is  intimately  connected  with  the  mucous  membrane, 
in  which  there  is  a  fibrino-cellular  infiltration,  and  its  superficial  portions 
are  necrotic. 

In  the  gangrenous  condition  following  diphtheritic  inflammation,  the 
putrid  sore  thrmit  of  earlier  writers,  the  necrotic  tissue  becomes  infected 
with  other  ba<*.teria,  and  putrefaction  results.  Hemorrhages  are  frequent 
in  gangrenous  diphtheria,  and  sloughing  of  the  tonsils  and  of  the  palate 
may  occur. 

The  pharyngeal  inflammation  may  extend  into  the  Eustachian  tubes, 
while  its  continuance  is  frequent  into  the  larynx,  trachea,  and  bronchL 
Above  the  vocal  cords  the  false  membrane  is  intimately  adherent  to  the 
mucous  membrane,  but  below  these  cords  it  is  generally  but  loosely 
attached,  and  often  lies  upon  the  inflamed  mucous  membrane.  In  the 
trachea  It  is  apt  to  form  a  hollow  cylindrical  cast  of  this  tube.  The  same 
is  true  of  the  larger  bronchi,  while  its  extension  into  the  smaller  bronchi 
is  generally  in  the  form  of  solid  cylinders.  The  lungs  are  usually  dis- 
tended, injected,  and  contain  numerous  patches  of  lobular  atelectasis  and 
nodules  of  broncho-pneumonia.  If  stenosis  of  the  larynx  occurs,  emphy- 
sema of  the  lung,  either  intra-  or  extra-alveolar,  is  likely  to  be  found. 
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The  lymphatic  glands  beneath  and  behind  the  lower  jaw  are  enlarged, 
soft,  and  on  section  of  a  reddish-gray  color.  Pericardial  and  pleural  ecchy- 
moses  are  frequent  The  heart  is  of  an  opaque  gray  or  grayish-yellow 
color,  and  the  muscular  fibres  may  show  extensive  fatty  degeneration. 
Acute  endocarditis  sometimes,  though  rarely,  occurs.  The  spleen  is  en- 
larged, its  consistency  diminished,  and  on  section  the  pulp  is  increased 
and  of  a  reddish-gray  color.  The  kidneys  are  enlarged,  the  capsule  read- 
ily detached,  the  sur£akce  at  times  speckled  with  extravasated  blood.  On 
section  the  cortex  is  swollen,  the  region  of  the  convoluted  tubes  opaque. 
On  microscopic  examination  the  epithelium  may  be  found  necrotic  or 
in  a  state  of  &tty  degeneration,  Bowman's  capsules  thickened,  and  the 
Quelei  in  the  glomeruli  increased.  Hyaline  casts  are  to  be  found  in  the 
tubes.  The  liver  shows  the  appearances  characteristic  of  a  parenchyma- 
tons  degeneration.  Diphtheritic  patches  are  sometimes  to  be  found  upon 
the  lips,  tongue,  cheeks,  (esophagus,  and  stomach.  The  solitary  follicles 
and  Beyer's  patches  in  the  small  intestine  are  swollen,  and  the  mesenteric 
Ijmph-glands  enlarged  and  ii\jected.  The  brain  may  contain  spots  of 
red  softening,  probably  due  to  embolism,  and  the  lesions  characteristic 
of  a  nenritis  have  been  found  in  the  peripheral  nerves.  Among  the  rarer 
complications  are  descending  retropharyngeal  abscesses  involving  the 
tisBnes  around  the  oesophagus  and  in  the  anterior  mediastinum,  abscesses 
of  the  lung,  suppurative  pleurisy,  pericarditis,  and  arthritis.  Diphthe- 
ritic inflammation  of  the  conjunctiva,  vulva,  and  vagina,  and  of  wounded 
sorfaoes,  esx)ecially  in  case  of  tracheotomy,  are  sometimes  found. 

Frosch  and  others,  most  recently  Wright  and  Stokes,  have  sought  for 

the  diphtheria  bacillus  in  ot*her  parts  of  the  body  than  the  inflamed 

throat     It  has  been  found  extensively,  but  only  in  small  numbei-s,  it 

being  necessary  to  use  comparatively  large  portions  of  the  parenchyma 

and  blood  upon  the  culture  media  to  secure  a  growth.     It  has  been  in 

tWs  way  obtained  from  the  lungs,  liver,  spleen,  brain,  and  bronchial  and 

cervical  lymph-glands,  and  from  the  blood  from  the  heart.     The  toxin 

of  the  diphtheria  bacillus  is  considered  to  be  especially  destructive  to 

oell-life,  and  the  necrosis  of  cells  in  remote  parts  of  the  body,  as  well  as 

of  those  in  the  inflamed  pharyngeal  mucous  membrane,  is  regarded  as 

the  effect  of  this  toxin.     The  combined  effect  of  the  diphtheria  bacillus 

and  of  associated  cocci  is  especially  dangerous.     DLsturbanees  due  to  the 

diphtheria  bacillus  are  instituted  in  the  place  of  its  growth,  while  those 

from  other  organisms,  esx)ecially  the  streptococcus  and  the  staphylo- 

ooccoa  result  from  their  invasion  of  the  interior  of  the  body  by  means 

of  the  lymphatics  and  the  blood-vessels  or  air-passages. 

In  the  &lse  membranes  of  diphtheria  streptococci  may  also  be  present 
in  combination  with  the  diphtheria  bacillus.  Esi^ecial  importance  is  to 
be  attached  to  the  presence  of  the  former  in  explanation  of  some  of  the 
severe  complications  of  diphtheria,  and  in  accounting  for  the  unfavor- 
able results  from  the  use  of  antitoxin.     This  agent,  it  is  asserted,  though 
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capable  of  neutralizing  diphtherial  toxins,  is  not  known  to  oppose  the 
action  of  pyogenic  cocci. 

Symptomatology. — ^The  symptoms  of  diphtheria  may  arise  in  the 
course  of  two  days  or  more  after  exi)osure.  The  earliest  symptoms  are 
usually  fever  and  pain  in  swallowing.  The  fever  may  be  preceded  by  a 
chill  or  chilliness.  The  temperatui-e  rises  from  102**  to  104**  F.,  and  the 
dysphagia  may  be  slight  or  considerable.  The  higher  the  fever  the  more 
probable  the  occurrence  of  headache,  backache,  loss  of  appetite,  and 
weakness.  The  examination  of  the  throat  may  show  no  other  change 
than  the  redness  and  swelling  of  inflamed  tonsils  and  pharyngitis.  The 
especial  feature  suggestive  of  diphtheria  is  the  formation  of  a  false 
membrane.  This  appears  first  as  grayish-white  spots  or  patches,  often 
formed  in  the  course  of  a  few  hours  and  rapidly  increiising  in  size.  It 
is  to  be  remembered  that  diphtherial  patches  may  be  present  on  the 
upper  surfiice  of  the  soft  palate,  or  in  the  pharyngeal  pouches,  hence 
invisible  without  a  mirror,  and  the  case  be  one  of  diphtheria.  As  the 
disease  progresses,  the  spots  and  patches  coalesce,  and  extend  to  the  soft 
palate  and  the  uvula,  and  in  persons  with  large  tonsils,  especially  children, 
the  voice  becomes  thick,  the  lymph-glands  behind  the  jaw  moderately 
swollen  and  sensitive,  especially  on  the  side  corresponding  to  that  show- 
ing the  more  advanced  inflammatory  changes,  and  the  urine  is  likely  to 
contain  a  small  or  large  ti*ace  of  albumin.  The  attack  may  be  mild  or 
severe,  a  change  from  one  variety  to  the  other  often  taking  place  unex- 
I)ectedly.  In  mild  diphtheria  there  is  but  little  general  disturbance. 
The  appetite  may  remain  good,  prostration  slight.,  the  fever  quickly  dis- 
appear, the  membranes  become  thinner  and  smaller,  thus  &ding  away, 
and  in  less  than  a  week  the  patient  be  well. 

The  severe  cases  of  diphtheria  are  characterized  by  conspicuous 
septic  symptoms.  The  severity  of  the  attack  may  be  evident  from  the 
first,  or  the  graver  symptoms  may  develop  in  a  few  days  in  apparently 
mild  cases.  The  temperature  may  be  high,  104**  F.,  at  the  outset,  or,  as 
graphically  shown  by  Heubner,  rise  on  the  third  or  fourth  day.  It  may, 
however,  be  only  moderately  elevated,  or  even  subnormal.  The  pulse  is 
rapid  and  weak,  corresponding  to  the  range  of  temperature.  The  patient 
may  be  delirious,  but  usually  is  in  a  condition  of  indifference  or  is 
drowsy.  There  is  no  appetite.  Vomiting  and  diarrhcea  are  frequent. 
The  breathing  is  slow,  perhaps  rapid  and  noisy,  and  the  voice  is  hoarse. 
A  thin  red  or  yellow  acrid  discharge  flows  from  the  nostrils,  prodacing 
sores  or  crusts  upon  the  lips.  The  mouth  is  usually  open,  the  tongue 
dry  and  fissured.  The  false  membrane  is  found  throughout  the  pharynx 
eiUier  diffused  or  in  patches,  and  forms  a  thick  opaque  yellow  crust  re- 
sembling wash-leather.  In  the  gangrenous  cases  the  pseudo-membranons 
patches  become  green  or  brown,  are  moist  and  shreddy,  and  of  a  very 
offensive  odor.  Hemorrhages  are  frequent  and  sometimes  considerable 
from  the  mouth  and  nose,  and  may  also  occur  in  the  skin.   The  glandular 
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swellings  behind  and  nnder  the  jaw  become  greatly  increased,  and  the 
resulting  deformity  is  enhanced  by  oedema  of  the  surrounding  fibrous 
tisae.    There  is  marked  albuminuria,  and  hyaline  casts  are  present 

Severe  cases  of  diphtheria  progress  on  the  one  hand  with  suffoca- 
tive symptoms,  on  the  other  with  those  of  septicsemia.     Mild  cases  of 
diphtheria  may  be  attended  with  suffocative  symptoms,  and  a  fibrinous 
laryngitis  may  be  the  sole  significant  lesion  in  diphtheria,  diphtherial 
croup,  or  laryngeal  diphtheria,  the  Klebs-LoefQer  bacillus  being  found  in 
the  pharynx.      Croupous  symptoms  may  develop  suddenly  or  gradually. 
The  respiration  becomes  more  noisy  and  labored.     A  frequent  dry  bark- 
ing cough  is  present.     Paroxysms  of  dyspnoea  may  occur  and  the  face 
become  purple,  relief  being  brought  about  by  the  expulsion  of  pieces 
of  fibrinous  membrane  from  the  larynx  or  trachea.     If  relief  is  not 
obtained,  the  x>atieut  becomes  anxious,  the  skin  pale  and  moist,  the 
extremiti^  cool,  the  pulse  weak,  and  death  occurs  sometimes  from  acute 
suffocation,  sometimes  from  prolonged  asphyxia.     The  latter  condition 
prevails  in  those  cases  in  which  the  fibrinous  inflammation  extends  into 
the  bronchi.     When  the  symptoms  of  septicflemia  are  prominent,  the 
prostration  of  the  patient  is  extreme,  and  swallowing  ia  dif&cult,  largely 
due  to  i>aralysis  of  the  soft  palate,  perhaps  necessitating  the  use  of  the 
stomach-tube.     The  pulse  is  weak  and  irregular,  and  the  heart-sounds 
are  faintly  heard.    Death  may  occur  suddenly  and  unexpectedly  from 
cardiac  paralysis  even  during  apparent  convalescence. 

Complications. — ^The  complications  occurring  in  diphtheria  are  both 
early  and  late,  and  are  especially  met  with  in  the  severe  cases.     The 
early  complications  consist  in  extension  of  the  pharyngeal  inflammation 
to  the  middle  ear  and  of  the  fibrinous  infiammatiou  to  the  air-passages, 
and  the  production  of  broncho-pneumonic  nodules  by  the  inhalation  of 
food  and  of  bits  of  membrane.    Abscesses  of  the  lung  and  pleurisy  may 
occur.    Betropharyngeal,  i)erioe8ophageal,  and  mediastinal  abscesses  may 
resnlt  from  infection  from  the  throat.     Serous  or  purulent  inflammation 
of  the  joints  is  at  times  found.     Such  lesions  are  usually  indicated  by 
an  elei^on  of  temperature  in  addition  to  localizing  symptoms,  as  pain 
or  swelling.     Most  important  of  the  late  complications  is  paralysis,  the 
rcflnlt  of  a  peripheral  neuritis,  which  generally  oc<;urs  about  the  third 
week  after  the  acute  symptoms  of  the  disease.    The  soft  palate  is  ofienest 
affectedt  then  the  muscles  of  the  eye,  especially  those  of  aecommodar 
ticm,  and  less  ft^uently  the  muscles  of  the  larynx,  trunk,  and  extremi- 
ties^ and  the  diaphragm.    The  muscular  paralysis  may  occur  in  cases 
of  diphtheria  so  mild  as  not  to  excite  suspicion  of  this  disease.     The 
affiMtion  of  the  palate  is  indicated  by  a  nasal  voice  and  the  escape  of 
liquid  from  the  nose  during  attempts  to  swallow.     Strabismus  or  weak- 
ened eyesight  gives  evidence  of  the  ocular  paralysis.      Aphonia,  or  a 
hoane  or  whispering  voice,  indicates  the  affection  of  the  vocal  cords, 
while  inability  to  sit  upright  or  to  support  the  head  indicates  paralysis 
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of  the  muscles  of  the  trunk,  and  an  ataxic  gait  and  absent  patellar 
reflexes  give  evidence  of  the  affection  of  the  nerves  of  the  legs.  Adolf 
Baginsky  calls  especial  attention  to  the  importance  of  recognizing  paral- 
ysis of  the  diaphragm,  which  is  indicated  by  dyspnoea,  a  sunken  abdo- 
men, and  suffocative  attacks.  The  sensitive  nerves  also  may  be  affected 
in  consequence  of  a  neuritis.  Severe  cerebral  symptoms,  as  spasms, 
hemiplegia^  and  coma,  may  be  due  to  diphtheria,  and  when  occurring 
are  to  be  r^arded  as  the  result  of  a  focal  encephalitis  of  embolic  origin. 
The  nephritis  present  as  a  late  complication  of  diphtheria  is  repi^esented 
by  the  persistence  of  the  albuminuria  and  casts,  but  is  usually  insufficient 
to  produce  ursemic  symptoms  or  dropsy,  speedy  recovery  being  the  rule. 

A  rare  manifestation  of  diphtheria  is  membranous  or  fibrinous  rhi- 
nitis. It  is  characterized  by  the  presence  of  an  opaque  white  membrane 
upon  the  mucous  membrane  of  the  nostrils,  as  a  rule  associated  with  but 
little  symptomatic  disturbance  except  ansemia  and  debility,  but  often 
persisting  for  weeks  or  months.  Abbott  and  others  have  found  virulent 
diphtheria  bacilli  present  in  the  membrane,  and  some,  if  not  all,  of  such 
cases  are  to  be  regarded  as  nasal  diphtheria,  dangerous  to  others,  if  not 
harmful  to  the  patient 

Diagnosis. — The  diagnosis  of  diphtheria  ultimately  depends  upon 
the  discovery  of  the  Klebs-Loeffler  bacillus  in  a  case  of  soi'e  thi*oat. 
Its  pi-esence  should  be  suspected  until  disproved  in  cases  of  api)areutly 
simple  catarrhal  tonsillitis  or  pharyngitis  during  the  occurrence  of  epi- 
demics of  diphtheriji,  and  especially  after  known  exposure  to  a  case  of 
diphtheria.  According  to  Heubner,  it  is  impossible  in  certain  cases  of 
diphtheria  to  make  a  positive  diagnosis  in  the  first  two  or  three  days 
without  a  bacteriological  examination.  All  cases  of  membranous  sore 
throat,  whether  appearing  as  lacunar  tonsillitis,  fibrinous  or  diphtheritic 
tonsillitis,  or  pharyngitis,  are  to  be  regarded  as  diphtheria  until  the  bac- 
teriological examination  has  denied  the  presence  of  the  specific  bacillus. 
Cases  of  fibrinous  laryngitis,  so-csilled  croup,  are  usually  of  diphtherial 
origin  even  in  the  absence  of  pharyngeal  symptoms,  and  should  be 
regarded  as  laryngeal  diphtheria  unless  directly  attributable  to  the  in- 
halation or  application  of  irritants  or  unless  bacteriological  examination 
has  shown  the  al)sence  of  the  diphtheria  bacillus.  Cases  of  membranous 
rhinitis  are  to  be  regarded  as  nasal  diphtheria  unless  the  absence  of 
the  Klebs-Loeffler  bacillus  has  been  demonstrated.  A  diphtheritic  con- 
junctivitis and  a  diphtheritic  inflammation  of  wounds  should  lead  to  a 
search  for  the  diphtheria  bacilli :  their  presence  in  such  cases  would 
demand  the  isolation  of  the  patient,  that  others  might  not  incur  the  risk 
of  infection.  The  appearance  of  a  false  membrane  is  insufficient  for  tbe 
absolute  diagnosis  of  diphtheria.  A  pseudo-membranous  inflammation 
of  the  throat,  including  the  tonsils,  soft  palate,  and  uvula,  may  occur  in 
scarlet  fever,  measles,  typhoid  fever,  and  in  other  infectious  diseasM. 
Tlie  membrane  may  present  no  physical  characteristics  by  means  of 
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which  it  IB  to  be  distinguished  from  that  occurring  in  diphtheria.  The 
bacteriological  examination  in  such  cases  shows  the  presence  of  strep- 
tococci, perhaps  of  staphylococci  and  other  bacteria,  but  no  diphtheria 
bacillus.  To  such  a  condition  the  term  pseudo-diphtheria  or  diphtheroid 
has  been  applied.  Morse  examined  four  hundred  cases  of  inflammation 
of  the  throat  occurring  in  diphtheria  and  scarlet  fever  and  found  the 
Klebs-LoefSer  bacillus  present  in  sixty  per  cent  of  the  cases.  Welch 
states  that  in  his  experience  in  not  more  than  five  per  cent,  of  the  cases 
in  which  the  clinical  diagnosis  of  diphtheria  was  well  established  were 
the  Klebs-Loeffler  bacilli  lacking.  Of  five  hundred  and  fifty-eight  cases 
examined  by  Heubner  in  which  the  presence  of  bacilli  was  suspected  in 
Tirtae  of  the  stage. and  course  of  the  disease  and  the  localization  of  the 
exudation,  in  only  seven  were  they  not  found. 

The  diphtheritic  pharyngitis  in  scarlet  fever  most  closely  resembles 
that  occurring  in  diphtheria.    The  fever  is  higher  and  more  continuous. 
The  degree  of  swelling  is  greater,  the  extension  to  the  Eustachian  tube 
is  more  constant^  and  the  characteristic  eruption  of  this  disease  soon 
makes  its  api>earance.    The  x>06sibility  that  the  diphtheria  bacillus  may 
be  present  in  the  scarlatinal  sore  throat  may  be  considered,  but  Booker 
examined  bacteriologically  the  secretions  from  the  throat  in  twenty-three 
cases  of  scarlet  fever  and  found  streptococci  in  all,  the  diphtheria  bacillus 
being  absent.     Park  found  that  most  cases  of  false  membrane  limited  to 
flie  tonsils  of  adults  were  not  diphtheria,  that  most  cases  of  acute  pharyn- 
gitis with  little  or  no  membranous  exudation  were  not  diphtheria,  and 
that  the  msyority  of  uncomplicated  cases  of  membranous  laryngitis  were 
diphtheria.     In  young  children  the  tonsillitis  accompanied  with  exuda- 
tion limited  to  the  crypts  or  extending  beyond  them,  whether  there  was 
much  or  little  fidse  membrane,  might  or  might  not  be  due  to  diphtheria. 
He  also  found  in  the  milder  cases  of  membranous  pharyngitis  as  a  charac- 
tenstie  of  diphtheria  irr^ular  patches  of  adherent  false  membrane  on  the 
feonals  or  margins  of  the  faucial  pillars. 

For  the  recognition  of  the  Klebs-Loeffler  bacillus  special  training  in 
bMterioIogical  methods  is  obviously  necessary.  The  importance  of 
making  cultures  especially  from  doubtful  or  suspicious  cases  of  sore 
ttunat  is  such  that  laboratories  for  this  purpose  are  rapidly  becoming 
otablished  at  accessible  points  in  various  parts  of  the  country.  The 
hrger  cities  and  towns  offer  gratis  the  necessary  fecilities.  Test-tubes 
containing  the  culture  medium,  carefully  packed  in  metal  boxes  which 
Cttry  the  necessary  directions,  are  to  be  had  at  various  centres  of  dis- 
tribntion. 

PaoGKOsm. — ^The  mortality  from  diphtheria  varies  within  wide  limits 
Airing  gncoessive  years  and  in  different  localities  in  the  same  year.  The 
Mnties  of  such  mortality  are  only  of  relative  value,  owing  to  the  diffi- 
Qibies  inherent  in  the  satisfactory  classification  of  the  cases  under  con- 
Moation.     In  a  recent  communication  by  Welch  on  the  treatment  of 
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diphtheria  by  antitoxin,  it  is  stated  that  the  mortality  at  the  surgical 
clinic  in  Berlin  daring  ten  years  varied  between  58.5  and  43.2  per  cent. 
In  the  London  hospitals  the  variation  in  certain  years  was  between  29.3 
and  40.7  per  cent.  Of  seven  thousand  one  hundred  and  sixty -six  patients 
recently  tabulated  by  Welch  as  having  been  treated  with  antitoxin,  the 
mortality  was  17.3  per  cent.  Mason  states  that  in  Boston  the  mortality' 
from  diphtheria  from  January  to  May,  1895,  during  the  use  of  antitoxin, 
was  14  per  cent.,  against  31  j^r  cent  in  the  previous  year.  According 
to  Heubner,  in  1894  the  mortality  in  thirteen  hundred  and  thirty-two 
patients  witli  diphtheria  in  the  Berlin  hospitals  was  38.8  per  cent.,  while 
of  fifteen  hundred  and  thirty-four  cases  treated  with  antitoxin  the  mor- 
tality was  19  per  cent.  Baginsky  between  March  15, 1894,  and  March  15, 
1895,  treated  five  hundred  and  five  children  with  antitoxin,  with  a  mor- 
tality of  15.6  per  cent  In  August  and  September  antitoxin  was  not  used, 
and  one  hundred  and  twenty-six  children  were  treated,  with  a  mortality 
of  48.4  per  cent 

The  prognosis  in  any  case  of  diphtheria  is  always  doubtful,  since  the 
mildest  cases  may  become  severe  and  the  severe  cases  may  improve. 
The  prognosis  is  especially  grave  among  children  and  in  proportion  to 
their  youth ;  sucklings,  however,  are  rarely  aflfected.  The  prognosis  is 
more  severe  among  patients  debilitated  by  previous  disease  or  &ulty 
hygienic  surroundings.  The  outlook  in  the  individual  case  is  worse  as 
the  disease  becomes  septic  or  gangrenous,  since  a  mixed  infection  then 
exists.  Convalescence  fi^m  the  mild  cases  of  diphtheria  usually  occurs 
towards  the  end  of  a  week,  while  in  septic  cases  the  disease  may  con- 
tinue for  a  period  of  two  or  three  weeks.  Gkingrenous  diphtheria  is 
usually  fatal  in  the  course  of  a  week.  The  range  of  temperature  is  less 
indicative  of  the  degree  of  toxaemia  than  are  the  extreme  prostration, 
swelling  of  the  lymphatic  glands,  offensive  discharge  from  the  mouth 
and  nostrils,  and  abundant  albuminuria.  The  prognosis  becomes  grave 
when  there  is  extension  of  the  inflammatory  process  to  the  larynx  and 
lungs,  or  when  the  action  of  the  heart  becomes  weak  and  irr^nlar.  It 
is  to  be  remembered  that  patients,  especially  children,  may  suddenly  die 
from  cardiac  paralysis,  generally  due  to  extensive  fetty  degeneration  of 
the  heart,  even  weeks  after  apparent  convalescence.  Nephritis  is  rarely 
sufficient  to  serve  as  a  cause  of  death,  the  symptoms  of  this  complication 
ordinarily  disappearing  in  the  course  of  a  few  or  several  weeks  after  re* 
covery  from  the  acute  symptoms  of  the  disease.  Diphtheritic  jmralyseB 
are  usually  recovered  from  unless  respiration  and  circulation  are  oonspio- 
uously  affected,  and  especially  when  there  is  paralysis  of  the  diaphragm. 

Treatment. — In  the  treatment  of  diphtheria  it  is  desirable  that  the 
patient  be  thoroughly  isolated  in  a  room  from  which  have  been  removed 
carpets,  unnecessary  fiirniture,  and  other  articles  capable  of  acting  as 
fomites.  The  utmost  care  should  be  exercised  to  see  that  the  urine,  the 
fseees,  and  especially  all  discharges  from  the  mouth  and  nose  are  at  onoe 
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thoroughly  disinfectecL  (See  Typhoid  Fever.)  The  room  should  be  well 
ventilated,  and  kept  at  a  temperature  of  about  70^  F.,  with  the  air  thor- 
oughly moistened  by  means  of  a  steam  atomizer,  boiling  tea-kettle,  or  other 
device.  The  inhalation  of  balsamic  vapor  is  thought  by  many  to  be  use- 
ful, and  we  have  ourselves  apparently  gained  advantage  by  heavily  im- 
pregnating the  air  about  the  child  with  the  oil  of  eucalyptus,  diffused  by 
means  of  the  steam  atomizer  or  by  simple  boiling.  No  one  should  enter 
the  room  except  the  nurses  and  the  medical  attendants,  who  should  take 
the  greatest  care  to  avoid  personal  infection  from  the  discharges  and  also 
the  infection  of  others  by  carrying  the  poison  upon  their  clothing.  Thus, 
the  doctor  should  put  on  a  linen  duster,  apron,  or  other  similar  garment 
whenever  he  comes  to  the  patient.  Deaths  have  occurred  among  doctors 
and  nurses  from  lodgement  of  a  piece  of  infected  mucus  in  the  eye  or 
upon  some  abrasion  during  the  local  treatment. 

The  tendency  of  the  disease  is  usually  towards  exhaustion.  The  child 
should  be  kept  as  quiet  as  possible,  and  during  early  convalescence 
should  not  be  too  much  encouraged  to  play  with  toys.  Whenever  there 
are  signs  of  cardiac  fiulure  the  horizontal  position  should  be  rigidly  en- 
fin-eed.  The  strength  should  be  sustained  by  feeding  at  intervals  of 
from  three  to  five  hours  with  nutritious,  easily  digested  food,  in  as  large 
quantities  as  can  be  borne.  Owing  to  the  difficulty  of  swallowing,  milk, 
eggs,  soux)S  thickened  by  stirring  in  them  ordinary  mashed  potatoes, 
tspioca,  sago,  or  other  starchy  materials,  milk  toast^  and  other  liquid  or 
fiemi-liquid  foods,  must  be  chiefly  relied  upon ;  but  sweetbreads,  birds, 
and  similar  food  should  be  used  on  occasion.  The  tendency  not  only 
to  exhaustion,  but  also  to  depression,  is  always  so  great  that  alcoholic 
stimulants  should  usuaUy  be  exhibited  from  the  beginning  of  an  attack. 
At  first  they  should  be  given  with  the  food  and  in  moderate  doses ;  in 
the  latter  stage  of  the  disease  they  should  be  exhibited  with  the  greatest 
fi^eedom  both  with  the  food  and  at  other  times. 

The  objects  of  the  local  treatment  of  diphtheria  are  the  controlling 
of  the  inflammatory  action  of  the  throat,  the  cleaning  out  of  debris  and 
aaterial  capable  by  its  putre&ction  of  producing  poisonous  substances, 
the  removal  of  the  membrane,  and  the  destruction  of  the  diphtherial 
otgaoisnL  Exi>erience  has  shown  that  the  only  way  of  controlling  the 
isflammstory  action  of  the  throat  is  to  destroy  the  cause  of  that  action, 
—namely,  the  bacillus:  so  that  at  present  the  attempt  to  subdue  in- 
faomuition  is  reduced  to  the  use  of  ice,  or  more  rarely  of  hot  applica- 
thmsy  which,  at  least,  often  serve  to  relieve  discomfort.  The  ice  should  be 
nmtiniiously  applied,  by  means  of  esi)ecially  prepared  india-rubber  bags, 
Ldtei's  tabes,  or  other  receptacles,  to  the  swollen  glands  and  tonsillary 
t«pon,  whilst  the  patient  should  be  encouraged  in  the  free  use  of  cracked 

Iiee,  kft  which  often  may  be  substituted  with  advantage  frozen  milk,  ice- 
Mm,  frosen  beef-essence,  frozen  chicken  jelly,  or  other  frozen  foods. 
For  the  cleaning  out  of  the  debris  of  the  throat  or  nose  salt  water 
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may  be  used,  but  certain  solutions  are  preferable.  Among  these  the  most 
important  is  the  official  solution  of  dioxide  of  hydrogen,  which  may  be 
applied  (from  twenty-live  to  fifty  per  cent.)  every  thr^  or  four  hours  to 
the  pharynx  by  means  of  the  mop,  or  may  be  used  diluted  with  four  or 
five  times  its  bulk  of  water  by  the  atomizer.  It  is  capable  of  irritating 
and  even  causing  ulceration  of  the  mucous  membrane,  but  in  our  ex- 
perience we  have  never  seen  it  do  harm.  If  it  seem  too  strong  for  any 
individual  throat,  it  should  be  further  diluted.  When  it  cstuses  irri- 
tation, atomization  with  a  saturated  solution  of  boric  acid  with  thymol 
(gr.  ii  to  f  3i)  often  soothes  the  throat 

In  nasal  diphtheria  it  is  especially  important  that  the  passages  be 
thoroughly  cleansed,  and,  if  possible,  disinfected,  at  short  intervals. 
Lime  water,  simple  solutions  of  salt  the  one  per  cent,  solution  of  car- 
bolic acid,  saturated  solution  of  boric  acid,  and  diluted  Loeffler's  solution 
have  been  variously  recommended  by  authorities.  We  have  used  ten 
per  cent  solution  of  sodium  sulphite  with  Siitisfaction.  In  adults  or 
children  the  nostrils  may  be  cleaned  out  by  throwing  the  spray  of  an 
atomizing  syringe  into  the  i)osterior  nares  through  the  throat  Usually 
the  better  way  is  to  introduce  the  nozzle  of  an  atomizing  syringe  hori- 
zontally into  the  external  nostril  and  to  give  the  injection  with  such 
freedom  and  force  that,  if  it  be  possible,  it  shall  work  its  passage  througli 
the  other  nostril. 

Two  methods  of  destroying  the  membrane  are  conceivable.  One  is  Iff 
astringent  substances  which  shall  cause  such  coagulation  and  shrinkage  as 
to  bring  about  removal ;  the  other  is  by  solvents.  Early  in  the  attack 
some  practitioners  use  a  very  strong  solution  of  silver  nitrate.  Various 
preparations  of  iron  have  a  tendency  to  shrivel  the  mucous  memlmiiiei 
and  are  also  germicidal.  They  have  been  much  used.  Perchloride  id 
iron  has  been  especially  employed  in  vaiious  forms.  We  have  often  used 
Monsel's  solution  as  equally  efficient  and  less  irritant  than  the  chloridei 
As  solvents  of  the  false  membrane,  animal  ferments,  such  as  pepsin  and 
tryx>sin,  and  v^etable  ferments,  such  as  papain,  have  been  very  highly 
commended  from  time  to  time.  They  are  entirely  safe,  prodnoe  litUfi 
or  no  irritation,  and  are  therefore  harmless,  but  their  effectiveneas  ia  a 
matter  of  great  doubt  Lime  water  has  been  much  used ;  but  probably 
the  most  powerful  available  solvent  of  &lse  membrane  is  lactic  aeid. 
Lennox  Browne  highly  recommends  the  application  of  the  pure  add  to 
the  throat  by  means  of  a  dense  swab  of  absorbent  cotton  with  sni&cieBfe 
firmness  to  detach  the  membrane  at  its  edge.  The  usefulness  of  bofll 
astringents  and  solvents  is  much  limited  by  the  fact  that  complete  de- 
struction of  the  £Edse  membrane  (were  it  x)ossible)  would  not  aflbct 
bacillus  in  the  underlying  mucous  membrane. 

Various  germicides  have  been  used,  in  the  hope  of  destroying 
bacillus.     In  the  first  stages  of  the  disease  the  small  spots  of  men 
may  be  carefully  touched  with  a  concentrated  carbolic  acid ;  later, 
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tin  eontoining  from  three  to  five  per  cent,  of  carbolic  acid  may  be  used 
upon  lai^e,  diffiised  sui-faees.  Loeffler'a  solution^  composed  of  ten  grammes 
of  menthol  dilated  in  thirty-six  cubic  centimetres  of  toluol  and  added  to 
four  cubic  centimetres  of  liquor  ferri  sesquichlorati  (Br.  Ph.)  and  sixty 
cubic  centimetres  of  absolute  alcohol^  has  been  much  used  abroad,  ap- 
plied in  full  strength  by  the  swab  or  diluted  by  atomization.  Corrosive 
sublimate,  one  part  to  one  thousand,  is  employed  by  some  practitioners. 
The  biniodide  of  mercury  is  preferred  by  others  because  it  does  not  pre- 
cipitate serum  albumin,  and  is,  therefore,  more  apt  to  penetrate  the  mem- 
brane :  it  is  also  less  apt  to  undergo  decomposition.  Mercurial  prepara- 
tions should  be  applied  by  means  of  an  atomizer  of  some  sort,  and  a 
known  quantity  of  the  mercurial  should  be  thrown  into  the  throat,  so  as 
to  avoid  any  possibility  of  giving  too  much  of  it,  especially  when  calomel 
or  oorroeive  sublimate  is  being  given  for  its  general  effect. 

The  result  of  our  own  experience  in  diphtheria  has  led  us  to  believe 
that  the  thorough  cleansing  of  the  throat  at  short  intervals  with  dioxide 
of  hydrogen  is  a  very  valuable  part  of  the  treatment,  and  that,  though 
such  use  may  be  followed  by  a  more  pronouncedly  germicidal  application, 
the  latter  is  of  doubtful  value,  especially  if  mercurials  are  being  em- 
ployed internally.  If  calomel  be  administered  in  a  dry  powder,  or  cor- 
rosive sublimate  in  a  not  too  dilute  solution,  it  diffuses  over  the  throat 
before  entering  the  stomach,  so  that  whatever  local  action  it  is  possible 
to  get  from  the  mercurial  is  obtained.  This  also  applies  to  the  iron 
preparadoDS. 

There  is  no  known  specific  drug  in  diphtheria.  Potassium  chlorate 
has  no  control  over  the  disease,  and  in  no  way  supports  or  increases  the 
rairtiTe  power  of  the  system.  It  is  largely  eliminated  by  the  saliva^ 
Hid  when  taken  internally  exerts  a  continuous  influence  upon  the  dis- 
Med  partBy  but  is  not  sufficiently  bactericidal  to  be  of  value.  When 
pren  in  large  doses  it  very  greatly  increases  the  danger  to  life  by  its 
action  upon  the  kidneys,  which  is  parallel  with  that  of  the  disease.  If 
it  be  used  it  should  Uierefore  be  given  in  dry  powder  in  very  small 
doMs.  We  do  not  think  that  tincture  of  chloride  of  iron  can  be  con- 
lidered  as  having  any  influence  upon  the  bacillus  of  the  disease  or  upon 
tke  products  which  it  forms  in  the  blood;  it  would  seem,  however, 
to  be  indicated  by  the  rapid  destruction  of  the  red  blood-corpuscles, 
vkieh  is  a  part  of  the  diphtherial  process ;  and  its  influence  upon  the 
Udoeys  is  beneficial.  Its  use  is  also  sanctioned  by  a  wide-spread  belief 
IB  ttie  profession  that  it  is  of  value.  If  used  at  all,  it  should  be  given 
vith  ^yoerin  and  water  at  short  intervals  in  such  doses  as  the  stomach 
Wl  earily  bear.  During  the  last  few  years  the  mercurials  have  been  very 
lirsdy  employed  in  the  treatment  of  diphtheria.  Some  practitioners 
infer  the  oorrosive  chloride ;  others  vaunt  the  value  of  calomel  and  soda 
*W>ed  together ;  others  prefer  simple  calomel.  It  probably  makes  very 
^  difference  which  one  of  these  preparations  is  selected.     We  have 
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been  accustomed  to  iise  calomel,  which,  for  the  reason  already  stated, 
should  be  given  in  dry  powder.  In  the  bc^nning  of  an  attack  from  one- 
quarter  to  one-half  grain  may  be  administered  every  two  hours  until  free 
purgation  is  produced,  and  when  the  constitutional  depression  is  not  great 
the  very  free  administration  of  the  drug  late  in  the  disorder  seems,  at 
times,  to  aid  in  loosening  the  fiilse  membrane.  If  corrosive  sublimate 
be  preferred,  one  seventy-second  of  a  grain  may  be  given  every  two  hours 
at  two  years  of  age ;  at  six  years  of  age  one-fortieth  of  a  grain ;  at  ten 
years  of  age  one-thirtieth  of  a  grain.  Many  practitioners,  however,  employ 
much  larger  doses  than  this ;  Jacobi  recommends  half  a  grain  of  the  bi- 
chloride during  the  day  for  an  in&nt  one  year  old. 

Pilocarpine  has  been  employed  to  a  considerable  extent  for  the  purpose 
of  causing  free  secretion  in  the  mouth  and  throat  and  thereby  loosening 
the  membrane.  Its  action  for  good  is,  however,  very  uncertain,  and  it 
may  greatly  increase  the  danger  by  provoking  so  much  secretion  into  the 
bronchial  tubes  as  to  interfere  with  respiration. 

As  stimulants  in  diphtheria,  alcohol,  strychnine,  digitalis,  and  stro- 
phanthus  are  often  of  great  value. 

Sometimes  in  diphtheria  dangerous  nasal  hemorrhage  occurs.  It  can 
often  be  controlled  by  pushing  up  the  nostril  a  small  roll  of  absorbent  cot- 
ton saturated  with  a  fifty  per  cent  dilution  of  the  official  solution  of  diox- 
ide of  hydrogen,  or  by  astringent  injections,  but  may  necessitate  plugging. 

When  the  temperature  reaches  102°  F.  in  diphtheria  the  patient 
should  be  well  sponged  with  cold  water.  If  this  &il  to  reduce  the  fever 
the  cold  pack  or  bath  should  be  employed.  The  temperature  of  the  bath 
should  be  started  at  about  90°  P.  and  reduced  as  low  as  70°  F.  if  neces- 
sary. It  is  important,  however,  that  the  treatment  be  no  more  severe 
than  is  absolutely  required  for  tlie  reduction  of  the  temperature,  and 
when  the  thermometer  in  the  rectum  or  in  the  mouth  indicates  100.5®  P. 
the  patient  should  be  taken  out  of  the  bath.  In  feeble  cases  it  may  be 
wise  to  apply  the  hot- water  bag  to  the  feet  during  the  bath. 

When  in  a  case  of  diphtheria  cyanosis  and  restless  insomnia  an 
combined  with  evident  labored  breathing  and  marked  retraction  of  the 
lower  ribs  and  at  the  supraclavicular  spaces  and  the  suprasternal  notohi  ■ 
either  intubation  or  tracheotomy  becomes  necessary.  According  to  tbe  .' 
statistics  of  Henry  E.  Wharton,  intubation  gives  better  results  than  ' 
tracheotomy  in  children  under  two  years  of  age ;  after  this  the  results  an  * 
about  the  same.  (For  the  method  of  performing  these  oi>erationB  thA  i 
reader  is  referred  to  works  upon  surgery.)  \ 

Feeding  by  means  of  a  tube  may  be  necessary  during  the  acute  stage  } 
in  conseciuence  of  the  dysphagia  resulting  from  pharyngeal  jKun  and  ) 
obstruction.     A  soft  rubber  catheter  passed  through  the  nose  may  tlieft  ^i 
be  found  more  convenient  than  the  stomach-tube  introduced  throogli  fto  ^ 
mouth.    In  the  stage  of  paralysis  the  stomach-tube  may  be  required  to.^ 
prevent  r^urgitation  of  food  through  the  mouth  or  nostrils. 
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Amiiioxin  Treatment, — ^In  1890  Behring  and  Kitasato  published  their 
fiifit  article  upon  the  nse  of  the  blood  serum  of  artificially  immunized 
animals  in  the  treatment  of  diphtheria.  After  the  third  publication  in 
18H2  tlie  subject  attracted  wide-spread  attention^  and  became  a  matter  of 
ciinic;il  investigation  by  Boux  and  others. 

It  has  been  demonstrated  that  in  the  lower  animals  diphtheria  can 
be  cured  with  antitoxin.  How  the  antitoxin  acts  still  remains  uncer- 
tain, but  the  probabilities  fevor  the  theory  that  it  influences  the  living 
body  in  such  a  way  as  to  render  the  cells  tolerant  of  the  toxin.  Never- 
theless, the  chemical  theory  that  the  antitoxin  directly  neutralizes  the 
toxin  still  has  advocates.  The  antitoxin  has  no  direct  bactericidal  effect, 
although  it  arrests  the  spread  of  the  local  inflammation  and  the  growth 
of  the  bacillus,  probably  by  preventing  the  tissues  from  being  so  poi- 
80Ded  by  the  toxin  that  they  are  unable  to  resist  the  bacillus.  It  is 
^ved  that  it  requires  a  definite  quantity  of  the  antitoxin  to  neutralize 
the  efieets  of  a  definite  quantity  of  toxin. 

In  using  antitoxin  in  human  medicine  it  is,  of  course,  impossible  to 
know  how  much  toxin  is  present  in  the  individual  patient.  The  dose 
of  the  antitoxin  is,  therefore,  always  uncertain  and  empirical :  the  older 
the  patient,  the  longer  the  duration  and  the  greater  the  intensity  of  the 
disease,  the  larger  the  dose  required.  Certain  untoward  effects  may 
follow  its  use ;  rarely  a  local  abscess  is  formed,  but  diffused  erythema, 
riieamatoid  swelling  of  the  joints,  general  urticaria,  and  albuminuria 
have  been  noticed  in  a  number  of  cases, — effects  sufficiently  serious  to 
make  it  wise  to  repeat  the  smaU  or  moderate  dose  of  antitoxin,  if  neces- 
mPf\  rather  than  in  the  banning  to  give  an  overwhelming  amount. 

Anti-diphtheric  serum  may  be  of  various  strengths,  but  the  unit  of 
dcee  generally  received  is  that  inaugurated  by  Behring :  this  imit  is  one 
cubic  centimetre  of  the  so-called  normal  serum,  which  is  of  such  strength 
dot  one  cubic  centimetre  will  overcome  ten  times  the  minimum  dose 
of  diphtheric  poison  &tal  to  a  guinea-pig.  The  ordinary  dose  of  the 
ftroni,  which  should  be  injected  into  the  buttock  or  flank,  is  sixty  anti- 
toxin units.  If  by  the  next  day  there  has  been  no  marked  improvement, 
ooe  bnndred  units  may  be  given.  In  very  severe  cases,  or  when  the 
pitient  is  not  seen  until  late  in  the  disorder,  from  one  hundred  to  one 
kindred  and  forty  units  may  be  administered  at  the  first  dose.  In  sue- 
ceMful  cases  the  effects  of  the  serum  are  apparent  within  a  few  hours 
in  the  subsidence  of  the  fever,  the  slowing  of  the  pulse,  and  the  reduc- 
lioD  in  the  severity  of  the  local  symptoms.  Inside  of  twenty-four  hours 
the  membrane  should  b^n  to  disappear. 

Althongb  the  exact  power  of  the  antitoxin  treatment  can  hardly  be 
•wsidefed  to  be  determined,  yet  certainly  its  value  has  been  so  far  proved 
ftat  it  should  be  used  in  every  case  of  diphtheria  with  as  much  positive- 
Mn  and  dc^)ermination  as  quinine  would  be  employed  in  malaria.  In 
tte  statistics  collected  by  Welch,  embracing  many  thousands  of  cases, 
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the  mortality  was  reduced  by  the  use  of  antitoxin  about  hal£  In  the 
Paris  hospitals,  from  1880  to  1889,  the  yearly  average  of  deaths  from 
diphtheria  was  1840.  In  1890  there  were  1668  deaths ;  in  1891, 1361 ;  in 
1892,  U03 ;  in  1893, 1266 ;  in  1894, 1009  ;  and  in  1895,  436.  The  total 
death-rate  thus  fell  after  the  introduction  of  the  serum  treatment  to  about 
one-fourth  of  what  it  had  been  for  many  years,  and  to  one-third  of  the 
average  for  the  previous  five  years.  Nevertheless,  it  is  certain  that  the 
serum  treatment  frequently  Ikils.  Some  of  the  reasons  for  such  failure 
are,  however,  obvious.  In  the  first  place,  antitoxin  cannot  remedy  damage 
already  done  to  organic  cells  and  tissues,  so  that  an  injection  late  in  the 
disease,  though  it  may  put  an  end  to  the  diphtherial  process,  may  not 
prevent  death.  In  the  second  place,  in  most  serious  cases  there  are  two 
infections,  a  primary  one, — that  with  the  diphtherial  organism, — and  a 
secondary  one,— that  with  various  streptococci  and  other  pathogenic 
germs  which  follow  upon  the  diphtheria.  An  antitoxin  treatment  may 
put  an  end  to  the  first  infection,  but  death  may  result  from  the  second- 
ary infection,  over  which  the  antitoxin  has  no  direct  influence. 

It  is  evident  that  the  earlier  the  treatment  with  antitoxin  the  greater 
the  chances  of  recover>%     Very  few  fatal  cases  are  on  record  in  which 
death  has  occurred  when  antitoxin  was  properly  administered  during  the 
positively  determined  first  day  of  the  disease.      In  eight  hundred  and 
fourteen  cases  reported  collected  by  Welch,  in  which  ti-eatment  was  Ix^iun 
before  the  third  day,  only  a  very  little  over  five  per  cent,  ended  in  death. 
Indeed,  it  would  seem  from  these  statistics  that  when  the  serum  treatment 
is  begun  on  the  third  or  fourth  day  the  mortality  is  thirty -six  per  cent 
greater  than  in  cases  treated  on  the  first  or  second  day,  and  three  and  a 
quarter  times  less  than  in  cases  treated  after  the  fourth  day.      In  our 
opinion,  the  practitioner  should  at  once  begin  the  antitoxin  treatmeot 
whenever  the  clinical  features  of  the  case  warrant  the  diagnosis  of  diph- 
theria, without  waiting  for  the  confirmation  of  this  diagnosis  by  bac- 
teriological methods. 

There  is  no  reason  for  believing  that  the  antitoxin  has  any  direct 
sedative  influence  upon  the  heart  or  irritative  influence  upon  the  kidneys, 
and  certainly  by  arresting  the  diphtherial  process  it  has  great  tendency 
to  prevent  complications  and  secondary  eflects.  In  laryngeal  diphtheria 
with  stenosis,  requiring  operation,  there  is  sufficient  accumulated  experi- 
ence to  show  that  the  serum  is  a  very  valuable  agent  in  preventing  the 
progressive  development  of  the  false  membi-ane  in  the  small  tubes,  and 
that  in  many  cases  in  which  intubation  would  be  otherwise  insufficient 
the  antitoxin  treatment  does  away  with  the  necessity  of  tracheotomy. 

The  value  of  antitoxin  as  an  immunizing  agent  has  not  been  din- 
ically  determined,  although  guinea-pi^  may  be  rendered  completely  im- 
mune. One  attack  of  diphtheria  does  not  protect  from  a  second^  and 
it  therefore  seems  incredible  that  a  permanent  immunity  can  be  obtained 
in  any  artificial  way.    The  exact  immunizing  dose  has  not  been  agreed 
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upon :  Behring  considers  it  to  be  two  hundred  antitoxin  normals,  bnt 
Bosenthal  affirms  that  half  this  quantity  is  sufficient  when  the  expo- 
sure is  simply  that  of  coming  into  the  neighborhood  of  the  infection. 
Behring  directs  that  the  dose  be  repeated  in  eight  weeks.  Whilst  there 
is  so  mudi  doubt  concerning  immunization,  it  seems  to  us  that  the  better 
plan  is  to  watch  exi>osed  cases  and  iiyect  the  serum  when  the  first  symp- 
toms of  the  disease  appear. 

WHOOPING-COUGH. 

Definition. — A  contagious  disease,  especially  attacking  children, 
characterized  by  violent  paroxysms  of  coughing,  with  spasm  of  the  glottis, 
and  respiratory  catarrh. 

EnoLOGT. — ^Whooping-cough  is  endemic  in  most  large  cities,  but 
occurs  especially  in  epidemics,  in  which  it  probably  spreads  by  con- 
tagion from  child  to  child.  The  exact  nature  of  the  i)oi8on  is  not  en- 
tirely determined.  Letzerich  asserts  that  he  was  able  to  produce  the 
disease  in  animals  by  insertion  of  the  sputum  into  the  trachea,  and 
believes  the  germ  to  be  a  micrococcus.  Deichler  affirms  that  it  is  an 
amcdboid  protozoon.  According  to  A&jiassiew,  it  is  a  short  baciUus 
{bacQIna  tussis  convulsivai),  pure  cultures  of  which,  when  applied  locally, 
caose  in  the  lower  animals  respiratory  catarrh.  The  &ct  that  occasional 
cases  have  been  reported  in  which  the  disease  was  congenital  would 
indicate  that  the  poison,  whatever  its  nature  may  be,  is  capable  of 
causing  the  afifection  by  inoculation,  and  that  therefore  whooping-cough 
is  not  necessarily  primarily  a  disease  of  the  respiratory  tract,  due  to  the 
local  presence  of  an  organism ;  although  it  is  probable  that  in  whooping- 
cough,  as  in  diphtheria,  the  germ  usually  first  finds  a  local  lodgement. 
Subjects  who  are  especially  liable  to  pidmonary  catarrhs  are  certainly 
vary  susceptible  to  the  whooping-cough  poison,  but  of  all  predisposing 
caoms  youth  seems  to  be  the  most  active.  Whilst  the  disease  is  rare 
in  infants  under  six  months,  more  than  half  the  cases  occur  in  children 
under  four  years  of  age,  and  attacks  are  common  up  to  six,  but  rare  after 
ten,  and  exceedingly  rare  in  adults,  although  sometimes  occurring  in  old 
age.  Becnrrences  are  occasional.  The  wide-spread  belief  that  the  dis- 
ease is  more  firequent  in  girls  than  in  boys  is  of  doubtful  correctness. 

MosBm  Anatomy. — ^The  characteristic  change  in  whooping-cough 
eonsistB  of  a  catarrhal  inflammation  of  the  respiratory  mucous  membrane, 
which,  according  to  the  studies  of  Meyer-Hiini  and  Yon  Herff,  is  most 
severe  in  the  nose,  larynx,  and  trachea,  although  it  may  extend  into  the 
small  tubes.  The  so-called  cough  region,  which  is  supplied  by  the  sen- 
sitive filaments  of  the  superior  laryngeal  nerve, — namely,  the  posterior 
wall  of  the  interarytenoid  r^on, — seems  in  most  cases  to  be  the  chief 
fixnis  of  disease.  The  most  frequent  secondary  lesions  are  capillary 
bronchitis  and  pneumonia.  Enlargement  of  the  tracheal  and  bronchial 
glands  is  so  common  that  the  theory  has  been  supported  by  able  clinical 
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pathologists  that  the  disease  is  essentially  a  bronchial  adenopathy.  This 
certainly  is  not  correct,  and  it  is  probable  that  the  frequency  of  these 
glandular  enlargements  at  post-mortems  depends  ui>on  the  excessive 
&tality  of  whooping-cough  in  strumous  children.  Although  albuminuria 
is  frequent,  severe  nephritis  is  very  rare. 

Symptomatology. — The  period  of  incubation  in  whooping-cough  is 
usually  from  three  to  four  days,  but  it  may  be  as  short  as  forty-eight  hours^ 
or  may  extend  beyond  the  week.  In  accordance  with  general  custom, 
three  stages  of  the  disease  may  be  recognized,  if  it  be  understood  that 
these  stages  are  artificial  divisions  and  pass  insensibly  one  into  the  other. 
The  first  or  catarrhal  stage  usually  comes  on  insidiously.  In  the  begin- 
ning the  symptoms  are  those  of  an  ordinary  cold,  but  in  a  short  time  a 
distinct  tendency  to  nocturnal  exacerbations  and  to  paroxysmal  coughing 
may  be  noticed.  Suspicion  also  should  be  aroused  by  the  £act  that  the 
cough  is  much  more  severe  than  would  seem  to  be  called  for  by  the  very 
slight  physical  signs  presented,  and  by  the  absence  of  distinct  disorder 
of  voice.  Fever  is  often  wanting,  and  when  present  consists  chiefly  in  a 
rise  of  temperatui'e  towards  evening.  If,  however,  a  pulmonary  catarrh 
develop,  the  fever  may  be  severe.  The  stage  lasts  in  most  cases  about 
two  weeks.  Sometimes  it  may  be  shortened  to  three  days  or  even  less. 
More  frequently  it  is  prolonged  even  up  to  six  weeks.  As  a  rule,  the 
younger  the  child  the  shorter  the  catarrhal  stage. 

As  the  second  stage  is  reached  the  coughing  becomes  more  purely 
paroxysmal,  and  finally  is  attended  with  the  distinctive  "whoop."  In  a 
violent  paroxysm,  the  child,  moved  by  a  warning  sensation,  ceases  its 
play,  runs  to  its  care-taker  or  catches  hold  of  some  object  for  support^  and 
is  immediately  seized  with  a  series  of  short,  rapidly  repeated,  explosive, 
expiratory  coughs,  without  any  respiration  between  them,  and  with  an 
increasing  turgidity  and  cyanosis  of  the  &ce,  which  may  continue  until 
the  whole  countenance  is  dark  and  swollen,  with  prominent  eyeballs, 
protruding  mouth,  watery  eyes,  and  seemingly  imminent  suffocation. 
Then  the  spasmodically  closed  glottis  partially  relaxes,  and  a  deep  inspi- 
ration occurs,  accompanied  by  a  loud  crowing  or  whooping  sound.  This 
may  be  followed  by  a  return  of  the  cough,  with  the  whoop  at  the  end  of 
it.  In  very  severe  cases  subconjunctival,  nasal,  or  even  tracheal  hemor- 
rhage may  occur,  and  involuntary  urination  or  defecation  occasionally 
happens.  Ver>'^  frequently  the  paroxysm  is  cut  short  by  violent  vomit- 
ing, attended  with  a  free  expulsion  of  ropy  mucus  from  the  respiratory 
tracts  and  when  severe  it  may  be  followed  by  complete  exhaustion.  The 
paroxysms  vary  in  frequency  as  they  do  in  intensity.  There  may  be  six 
or  there  may  be  eighty  in  the  twenty-four  hours.  They  are  always  much 
more  severe  and  frequent  at  night,  and  are  liable  to  be  excited  by  singing, 
shouting,  or  any  act  which  irritates  the  larynx.  The  patient's  general 
condition  is  usually  good  between  the  paroxysms,  unless  the  latter  are  so 
severe  or  attended  with  so  much  vomiting  as  to  interfere  with  the  taking 
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of  food  or  with  sleeping  at  night  There  is  generally  fever  in  proportion 
to  the  severity  of  the  attack.  The  urine  is  sometimes  saccharine,  and  is 
very  frequently  albuminous.  Any  r&les  which  can  be  detected  in  the 
chest  are  due  to  complicating  catarrh. 

The  duration  of  the  second  stage  is  generally  about  four  weeks,  but 
varies  from  two  to  seven  or  even  more  weeks.  The  terminal  stage  may 
be  oonsidered  to  b^in  when  the  symptoms  show  signs  of  distinct  amelio- 
ration. Its  duration  is  extremely  variable ;  it  may  last  a  single  week  or 
as  much  as  eight  weeks :  the  average  is  about  a  month.  The  symptoms 
are  those  of  the  second  stage,  with  a  progressive  amelioration,  the  parox- 
ysms and  other  attending  phenomena  becoming  not  only  day  by  day  less 
severe,  but  also  more  infrequent.  Long  after  the  whoop  has  disappeared, 
and  when  the  cough  is  scarcely  even  paroxysmal,  the  recurrence  of  pul- 
monary catarrh  from  exposure  or  other  cause  may  bring  back  typical 
paroxysms. 

Almost  invariably  there  may  be  found  during  the  acute  stage  of 
whooping-cough  a  superficial  grayish-yellow  ulceration  of  the  fr»num  of 
the  tongue,  which  probably  is  the  result  of  the  mechanical  irritation  of 
the  part  by  the  lower  incisor  teeth  during  the  violent  efforts  of  coughing. 
Complications. — The  most  important  and   fatal   complications  of 
whooping-cough  are  inflammations  of  the  respiratory  tract    Wide-spread 
broncho-pneumonia  is  common,  and  even  in  the  most  favorable  cases 
runs  a  very  slow  and  dangerous  course.    Atelectasis  is  not  infrequent  in 
young,  weakly,  or  rachitic  children.    Emphysema  is  often  developed,  but 
very  rarely  remains  after  the  disease  passes  by.     A  paroxysm  may  end 
in  a  convulsion ;  the  convulsion  may  be  purely  functional,  but  it  may  be 
due  to  a  rupture  of  a  meningeal  or  other  cerebral  vessel,  and  be  followed 
by  hemiplegia,  aphasia,  or  other  evidences  of  focal  organic  brain  disease. 
In  such  eases  epilepsy,  spastic  paralysis,  aphasia,  imbecility,  blindness, 
or  similar  loss  of  frmction  may  be  the  result  of  a  permanent  brain  de- 
generation.    Eachitic  or  tubercular  tendencies  are  much  intensified  by 
whooping-cough. 

Diagnosis. — ^The  nature  of  those  cases  of  whooping-cough  in  which 
the  disease  is  so  slight  as  never  to  go  beyond  the  catarrhal  stage  can  only 
be  inferred  fit)m  the  occurrence  of  the  attack  during  an  epidemic  of  the 
disease.  Before  the  development  of  the  whoop  the  nocturnal  and  parox- 
ysmal character  of  the  cough  should  awaken  strong  suspicion.  A  single 
whoop  usually  settles  the  diagnosis ;  but  it  must  be  remembered  that  a 
severe  complicating  pulmonary  catarrh  may  prevent  the  occurrence  of 
the  whoop,  and  also  that  a  whooping-cough  may  insensibly,  so  far  as  the 
symptoms  are  concerned,  pass  into  a  tuberculosis  of  the  lungs. 

PsoGNOBiB. — ^Pertussis  is  usually  regarded  as  a  disease  of  compara- 
tively little  importance,  but  in  feeble  children  it  is  a  dangerous  aftection, 
to  be  treated  with  great  care.  According  to  T.  M.  Dolan,  in  London  it 
causes  one-fonrtli  of  the  deaths  among  children.     In  any  individual  case 
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the  prognosis  depends  chiefly  upon  the  original  condition  of  the  child 
and  the  care  given  daring  the  illness. 

Pbophtlaxib. — Isolation  and  disinfection  are  as  imi)ortant  and  power- 
fid  in  suppressing  the  contagion  of  whooping-cough  as  of  all  other  dis- 
eases of  the  class,  but,  probably  because  some  cases  are  improved  by 
being  taken  into  the  air,  the  disease  is  continually  met  with  not  only  in 
public  places  but  in  public  vehicles.  The  contagion  may  not  only  be 
communicated  directly,  but  may  be  carried  in  fomites. 

Treatment. — ^The  hygienic  treatment  of  whooping-cough  is  of  the 
utmost  importance.  The  chief  i)eril  to  life  lies  in  the  probability  of 
pulmonary  inflammations ;  but  experience  has  abundantly  demonstrated 
that  the  confinement  of  children  in  even  well- ventilated  apartments  has 
a  distinct  tendency  to  aggravate  the  symptoms,  so  that  very  great  judgment 
is  often  required  in  the  obtaining  of  out-door  air  without  exposure.  In 
summer  the  child  should  be  out  in  the  air  the  whole  day  when  the 
weather  is  fine ;  in  winter  out-door  exercise  should  be  confined  to  dry, 
still  days  on  which  the  temperature  is  not  too  low.  Winds  are  even 
moi'e  dangerous  than  damp.  In  some  cases  the  best  results  are  to  be 
obtained  by  the  use  of  large  apartments  with  very  free  ventilation.  The 
food  should  be  easily  digested,  palatable,  and  nutritious.  The  whole 
tendency  of  the  disease  is  towards  exhaustion.  The  vomiting  may  make 
it  difficult  for  the  child  to  obtain  sufficient  nourishment,  so  that  frequent 
feeding  is  ofl>en  judicious.  It  is  essential  that  at  night  the  child  wear 
warm  underclothing,  at  least  on  the  body  and  arms,  in  addition  to  the 
night- wrapper.  As  in  many  cases  the  patient  is  not  frequently  seen  by 
the  physician,  the  immediate  care-taker  should  note  the  temperature  at 
least  twice — better,  three  times — a  day.  Any  increase  of  fever  should 
be  viewed  as  a  danger  signal,  it  being  almost  always  an  early  indi- 
cation of  developing  pulmonic  catarrh.  In  advanced  whooping-cough 
the  greatest  benefit  is  sometimes  obtained  by  change  of  air,  especially 
to  sea  air. 

The  general  medicinal  treatment  is  naturally  divided  into  that 
which  is  directed  against  the  nervous  elements  of  the  disease,  that  which 
has  to  do  with  the  catarrh,  and  that  which  has  to  do  with  the  general 
support  of  the  system.  Mild  cases  may  progress  satisfectorily  without 
medication,  but  usually  not  only  the  demands  of  patients  for  medicine 
but  the  frequency  of  the  paroxysms  and  the  catarrhal  irritation  of  the 
mucous  membrane  may  be  sensibly  modified  by  the  administration  of 
emulsion  of  asafetida  in  very  large  doses  at  short  intervals.  Almost  all 
drugs  which  act  upon  the  nervous  system  have  been  given  in  x>ertusai8 ; 
tincture  of  telladonna  is,  on  the  whole,  the  most  generally  useful,  but 
must  be  given  in  sufficient  doses  to  cause  slight  dryness  of  the  mouth  or 
dilatation  of  the  pupil  in  order  to  get  its  full  effect.  It  also  acts  better 
when  given  by  atomization,  so  as  to  have  its  lociU  benumbing  effect  upon 
the  larynx.     Antipyrin  and  phenacetiu  ai-e  very  valuable  drugs  £»r 
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cheeking  the  frequency  and  severity  of  the  paroxysms ;  they  are  usually 
well  borne,  especially  phenacetin,  and  may  be  given  in  ascending  doses 
ontil  some  relief  is  obtained  or  some  disagreeable  symptom  is  caused. 
Acetanilid  is  probably  aB  efficacious,  but  more  dangerous.  The  bromides 
are  sometimes  of  service :  the  best  of  them  is  ammonium  bromide ;  it  may 
be  frequently  given  with  great  advantage  at  the  same  time  as  antipyrin 
and  belladonna,  but  it  is  usually  much  better  not  to  give  the  drugs  in  a 
single  prescription,  so  that  the  dose  of  one  can  be  altered  without  affecting 
that  of  the  others.  Bromoform  has  been  very  highly  recommended,  but 
we  have  had  no  experience  with  it,  and  late  clinical  reports  are  not 
&vorable :  from  two  to  four  drops  of  it  may  be  given  to  a  child  three 
years  of  age  three  or  four  times  a  day.  Chloral  is  a  very  usefrd  remedy, 
whose  administration  should  be  reserved  for  the  late  evening,  to  get  its 
h3rpnotic  as  well  as  its  anti-convulsive  eflEect ;  frequently  it  may  be  ad- 
vantageously combined  with  opium. 

Great  benefit  is  often  derived  from  local  treatment.  Belladonna  has 
already  been  sx>oken  of,  and  spraying  the  larynx  with  a  one  x)er  cent, 
solution  of  cocaine  may  in  some  very  severe  cases  be  serviceable.  If 
there  be  coryza,  the  nostrils  should  be  kept  clear  by  washing  them  out 
with  warm  salt  and  water,  or  with  the  official  i)eroxide  of  hydrogen  di- 
lated with  ten  times  its  bulk  of  warm,  slightly  saline  water.  Saturating 
the  air  of  the  room  with  steam  from  an  atomizer  or  with  water  from 
slaking  lime  often  does  good.  Sometimes  benefit  is  derived  from  using 
in  the  steam  atomizer  a  two  per  cent,  solution  of  carbolic  acid  or  of 
thymol. 

During  convalescence  the  system  should  be  built  up  as  much  as  pos- 
sible by  the  use  of  cod-liver  oil,  tonics,  nutritious  food,  and  change  of 
scene. 

MUMPS.    EPIDEMIC   PAROTITIS. 

Definition. — ^A  contagious,  febrile  disease,  characterized  by  inflam* 
mation  of  the  parotid  gland. 

EnoLOOY. — Although  mumps  usually  occurs  in  the  form  of  an  epi- 
demic, and  esi>ecially  prevails  in  the  spring  and  autumn,  it  certainly 
spreads  by  direct  contagion,  and  probably  also  by  means  of  fomites.  The 
nature  of  the  virus  is  unknown.  Nursing  infia.nts  are  extremely  insus- 
ceptible, and  adults  are  not  very  often  attacked,  whilst  late  childhood 
and  early  adolescence  are  the  ages  most  susceptible.  Males  are  said  to 
be  affected  more  frequently  than  females.  One  attack  of  the  disease 
gives  immunity,  provided  both  glands  have  been  affected.  Cases  cer- 
tainly occur  in  which  the  mumps  attacks  only  one  parotid,  and  in  which 
years  afterwards  a  second  attack  is  confined  to  the  previously  unaffected 
gland.  It  would  look,  therefore,  as  though  the  immunity  were  a  local 
affiur. 

Morbid  Anatomy. — The  changes  in  the  glands  consist  of  hypersemia, 
s^ns  infiltration  of  the  acini,  and  a  catarrhal  inflammation  of  the  ducts. 
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Resolution  is  usually  complete,  though  x>ermanent  enlargement  of  the 
glands  may  occur. 

Symptomatology. — The  period  of  incubation  is  from  one  to  three 
weeks.  The  first  symptoms  are  swelling  and  pain  just  below  the  ear  on 
one  side,  with  et  slight  fever  (100®  F.)  and  some  malaise.  The  swelling 
rapidly  increases,  passes  forward,  backward,  and  downward,  and  may 
involve  the  submaxillary  gland.  In  one  or  two  days  the  opposite  side 
usually  follows.  There  is  much  pain  on  the  attempt  to  open  the  mouth, 
so  that  chewing  is  greatly  interfered  with ;  whilst  deglutition  and  even 
speech  become  difiicult.  In  favorable  cases  the  symptoms  subside  in 
from  seven  to  ten  days,  with  a  rapid  convalescence. 

Mumps,  though  usually  a  trivial  affection,  may  be  a  severe  one,  espe- 
cially in  scorbutic,  tubercular,  or  otherwise  broken-down  subjects.  In 
some  cases  the  prodromes  are  pronounced^  and  during  the  attack  there 
are  high  fever,  vomiting,  rapid  pulse,  delirium,  and  great  prostration. 
Partial  loss  of  hearing  is  not  rare,  and  sometimes  there  is  much  earache. 
Such  symptoms  usually  subside  with  the  attack,  but  are  liable  to  leave 
permanent  impressions. 

A  frequent  and  curious  complication  is  an  involvement  of  the  sexual 
glands.  Occasionally  in  girls  the  mammae  or  the  ovaries  become  the 
seat  of  the  irritation  and  are  swollen  and  painful.  In  males  who  have 
already  jMissed  through  puberty  orchitis  is  very  frequent.  The  left  tes- 
ticle is  said  to  be  most  frequently  attacked,  but  either  or  both  glands 
may  be  affected.  There  is  marked  swelling,  with,  at  times,  effusion  in 
the  tunica  vaginjilis,  and  sometimes  a  subsequent  atrophy,  which  veiy 
rarely  affects  more  than  one  testicle.  Vulvo-vaginitis  or  urethritis 
sometimes  occurs. 

Diagnosis. — ^The  only  difficulty  of  diagnosis  in  mumx>8  consists  in 
distinguishing  between  a  parotid  and  a  lymphatic  swelling.  Probably 
the  best  test  is  the  existence  of  a  point  of  intense  tenderness  high  up  in 
the  angle  of  the  jaw  immediately  behind  the  auditory  meatus. 

Prognosis. — It  is  doubtful  whether  death  ever  occurs  from  mumps 
in  a  previously  healthy  subject  unless  after  exposure  and  consequent 
secondary  complication ;  but  it  is  stated  that  there  are  epidemics  in 
which  meningeal  symptoms  and  even  death  are  frequent 

Treatment. — A  laxative,  confinement  of  the  patient  to  bed  or  to  a 
warm  room,  and  a  light,  liquid  diet  are  usually  all  that  is  necessary. 
If  there  be  distinct  fever,  aconite  and  antipyrin  fever  mixture  may  be 
given.     Hot  local  applications  are  generally  grateful  and  may  be  used, 
freely,  but  when  there  is  high  inflammatory  action  cold  compresses  oi- 
iced  poultices  may  be  preferable,  and  even  leeching  may  be  practised. 
Bubbing  the  glands  with  a  belladonna-mercurial  ointment  (equal  partB> 
is  efficacious  when  resolution  is  slow.     In  typhoid  cases  appropriate  sup- 
port and  stimulants  should  be  given.     If  orchitis  occur,  absolute  rest  irm 
bed  should  be  enforced,  the  scrotum  well  supported,  the  belladoxma-mer— 
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carial  ointment  nsed,  and,  when  the  tenderness  has  subsided,  strapping 
employed. 

ERYSIPELAS. 

Definition. — A  contagions  febrile  disease,  due  to  the  presence  of  a 
streptococcus  which  produces  at  the  point  of  inoculation  a  peculiar  spread- 
ing inflammation,  usually  accompanied  with  much  serous  exudation. 

EJtiology. — ^The  contagion  of  eryBix>elaB  consists  of  the  streptococcus 
originally  described  by  Fdileisen  under  the  name  of  Streptococcus  ery- 
iipelatis^  but  now  generally  believed  to  be  identical  with  8.  pyogenes. 
Ah  this  organism  has  been  found  repeatedly  in  phl^monous  suppura- 
tion, in  ulcerative  endocarditis,  in  puerperal  endometritis,  and  even  in 
angina  with  &lse  membrane,  it  is  clear  that  these  diseases  are  closely 
related  to  erysipelas.  The  organism  occurs  in  chains,  is  non-motile,  and 
is  not  known  to  form  spores.  By  inoculation  of  its  cultures  Fehleisen 
produced  typical  erysipelas  in  man.  There  has  been  much  discussion 
as  to  the  relation  of  so-called  idiopathic  er^  six)elas  to  surgical  erysipelas, 
or  erysix>elas  of  wounds.  We  believe  that  in  medical  erysipelas  the  or- 
ganism finds  some  crack,  excoriation,  or  abrasion  in  which  it  effects  a 
lodgement,  and  that  all  erysipchis  is  the  i*esult  of  an  inoculation  at  the 
position  of  the  first  outbreak. 

In  the  development  of  erysipelas  predisposing  causes  are  of  great  im- 
portance.   The  disease  is  rare  before  puberty,  and  still  less  frequent  in  the 
very  old.     Certain  individuals  and  even  certain  fiimilies  are  exceedingly 
susceptible  to  the  poison  ;  chronic  alcoholism,  Bright's  disease,  excessive 
poverty  with  its  attending  hardships,  and  other  influences  which  lower 
human  vitality,  are  predisposing  causes.     Eecently  delivered  women  are 
particularly  prone  to  the  disease.     The  contagion  is  usually  not  very 
virulent,  but  it  can  be  conveyed  by  a  third  person,  and  may  lurk  in 
the  furniture  or  on  the  walls  of  an  apartment     Under  special  circum- 
Htances  not  understood  the  poison  of  erysipelas  becomes  endowed  with 
gwat  virulence  and  reproductive  power,  resulting  in  epidemics  which  are 
wpeciaUy  prevalent  in  the  spring  months. 

Occasionally  erysipelas  recurs  at  comparatively  short  intervals.  In 
BQch  cases  it  has  been  rendered  extremely  probable  by  the  researches  of 
Lepoy  de  Lille  that  the  micro-organisms  remain  in  the  body  in  a  latent 
state. 

Morbid  Anatomy. — Erysipelas  is  essentially  an  infectious  lymphan- 
gitis, either  superficial  or  deep-seated,  and  the  anatomical  alterations  are 
both  local  and  general.  In  superficial  erysipelas  the  local  changes  are 
esBentially  of  a  microscopical  character,  since  the  redness  and  swelling 
observed  during  life  rapidly  disappear  after  death.  A  ftirfuraceous  des- 
quamation of  the  epidermis,  blisters,  pustules,  scabs,  or  sloughs  may  be 
preseut  On  microscopical  examination  of  hardened,  stained  specimens 
of  the  reddened  skin,  the  superficial  lymphatics  and  their  radicles,  the 
juieeHsanals,  are  found  to  be  filled  with  the  erysipelas-coccus.     The 
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blood-vessels  are  distended  with  blood,  and  the  snrrounding  tissue  m 
infiltrated  with  leukocytes. 

In  deep-seated  or  phlegmonous  erysix>elas  the  subcutaneous  tissue  is 
infiltrated  with  a  fibrino-serous  and  cellular  exudation  in  addition  to  the 
presence  of  pyogenic  cocci.  There  results  a  yellowish,  gelatinous  or 
brawny  appearance  of  the  tissue,  the  color  of  which  may  be  more  or 
less  opaque.  Necrosis  of  the  inflamed  tissue  is  likely  to  occur,  and  the 
skin  may  be  undermined  by  gangrenous  abscesses  which  tend  to  break 
through  the  sur&tce. 

General  changes  indicative  of  the  infectious  nature  of  the  process  are 
the  swelling  of  the  spleen  and  the  granular  d^eneration  of  the  heart, 
liver,  and  kidneys.  Chains  of  bacteria  and  bacterial  emboli  may  be 
found  in  the  capillaries  of  various  organs.  Inflammation  of  the  serous 
membranes,  especially  of  the  endocardium,  sometimes  occurs. 

Symptomatology. — The  incubation  period  is  very  various,  but  has 
been  assigned  as  from  three  to  seven  days.  The  local  outbreak  may  or 
may  not  be  preceded  by  malaise,  headache,  and  vague  prodromes,  but  is 
usually  ushered  in  with  an  initial  chill,  which  is  sometimes  very  severe^ 
and  is  followed  by  a  rapid  rise  of  temperature.  The  dermatitis  mos^ 
frequently  appears  near  the  nasal  angle  of  the  eye,  or  in  the  immediate 
neighborhood  of  the  nostrils,  or  in  the  crease  of  the  cheek  whidi  runs 
from  the  nose  to  the  chin.  It  may,  however,  first  develop  in  the  ear  or 
in  an  acne  pustule  or  local  Iwion  anywhere  about  the  head.  Shortly 
after  or  even  before  the  erysipelatous  swelling,  enlargement  of  the  sub- 
maxillary lymphatic  gland  can  be  detected.  The  color  of  the  inflamed 
skin  varies  from  a  rose  color  to  a  deep  red,  is  for  a  moment  effia^ced  by 
momentary  pressure  of  tlie  finger,  and  is  accompanied  by  an  elevation  of 
temperature  of  from  one  to  three  degrees  above  that  of  the  healthy  sur- 
&ce.  The  erysipelatous  plaque  is  slightly  elevated,  and  is  ofl)en  separated 
from  the  sound  tissues  by  a  sharp  ridge,  which  if  not  visible  can  be  per- 
ceived by  the  finger.  The  surfiice  is  smooth  and  shining,  and  may  be- 
come bullous  or  vesicular  or  even  pustular  within  from  twenty-four  to 
forty-eight  hours.  In  the  hemorrhagic  form  of  the  disorder  which  occurs 
in  very  old  or  cachectic  subjects,  the  exudate  in  the  vesicles  is  bloody  and 
scattered  ecchymoses  occur,  the  whole  ending,  it  may  be,  in  gangrene. 
There  is  sometimes  a  burning  pain,  more  commonly  an  annoying  sense 
of  tension.  As  the  disease  rapidly  spreads,  the  &ce  becomes  enormously 
swollen,  the  eyelids  closed,  the  ears  enlarged  to  twice  their  normal  ^ze, 
and  the  features  obliterated. 

The  fever  in  erysipelas  is  probably  always  proportionate  to  the  severity 
of  the  intoxication,  but  certainly  not  to  the  amount  of  local  lesiou.  It 
usually  reaches  103°  to  104°  P.,  with  very  moderate  morning  remissions 
(less  than  a  degree),  or  sometimes  with  great  oscillations,  especially  ia 
severe  cases.  Often  the  morning  and  evening  temperatures  are  a  little 
lower  than  on  the  preceding  day,  but  there  may  be  steady  maintenance 
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or  even  ascent  of  temi>eratiire  until  death.  In  typical  cases  the  local 
lesions  cease  to  advance  from  the  fifth  to  the  tenth  day,  at  which  time 
there  occurs  a  rapid  &11  of  the  general  temperature,  amounting,  it  may 
be^  to  five  degrees  in  thirty -six  or  even  twenty-four  hours.  Constitu- 
tional disturbance  and  adynamia  are  usually  not  very  pronounced,  but 
in  the  old  and  debilitated,  and  especially  in  alcoholics,  the  typhoid  state, 
with  dry  glazed  tongue,  rapid  pulse,  delirium,  and  stupor,  may  develop. 
The  subsidence  of  the  local  swelling  is  usually  rapid,  and  may  be 
attended  by  a  furfuraceous  or  sometimes  membranous  desquamation. 
Wlien  the  scalp  has  been  invaded  the  hair  often  &I1b  out,  to  return, 
however,  in  full  vigor.  Cases  have  been  reported  in  which  white  hair 
has  been  replaced  by  black,  but  the  contrary  is  much  more  common. 
Convalescence  is  usually  rapid,  but  is  sometimes  interrupted  by  cuta- 
neoos  and  other  local  abscesses. 

Of  the  varieties  of  superficial  erysipelas  made  by  systematic  writers, 
the  only  one  necessary  to  mention  is  the  so-called  E.  migranSj  in  which 
large  portions  of  the  body  and  even  of  the  extremities  become  inflamed. 
In  some  cases  erysii)elas  passes  into  the  deep  connective  tissues  of 
the  body,  producing  the  so-called  phlegmonous  erysipelas,  which  is  distin- 
guished from  the  superficial  eiysipelas  by  the  greater  swelling  and  daiker 
color  of  the  part  and  by  the  greater  intensity  of  the  pain.  The  part  is 
hard  and  tense ;  after  a  time  it  becomes  soft  and  boggy,  an  evidence  that 
suppuration  has  occurred.  Moist  gangrene  of  the  skin  may  follow  this, 
with  discharge  of  pus  and  of  shreds  or  even  masses  of  areolar  tissue. 
This  form  of  erysipelas  is  usually  considered  a  surgical  rather  than  a 
medical  disorder,  because  it  especially  occurs  in  connection  with  wounds 
which  enable  the  poison  to  get  into  the  deeper  fascia  of  the  part 

Erysipelas  of  the  mucous  membranes  may  arise  during  an  attack  of 
external  er3rsix>elas  or  may  be  primary.     When  the  disease  attacks  the 
nasal  mucous  membrane  it  produces  a  coryza,  with  burning  pain,  head- 
ache, and  fever.    Erysii)elatous  stomatitis  is  rarely  primary ;  it  may  be 
iMioompanied  by  large  pseudo-membranous  patches  and  by  pronounced 
stomatitis.    Erysipelatous  angina  differs  from  catarrhal  angina  in  its 
being  excessive,  painfol,  and  accompanied  by  little  tumefaction  of  the 
nmoous  membrane,  but  by  great  swelling  of  the  lymphatic  glands  and 
high  fever.      In  bad  cases  phlyctaenul®  appear  and  may  end  in  gan- 
grene; retrophar3mgeal  abscesses  are  not  rare.     When  primitive  and 
near  the  submaxHlary  glands  it  is  one  form  of  the  so-called  angina  of 
Ludwig  (angina  Lndamci\  and  is  apt  to  be  accompanied  not  only  by 
severe  local  symptoms,  such  as  excessive  swelling  of  the  submaxillary 
glands  and  cedema  of  the  glottis,  but  also  by  general  infection  and 
liephritis.     If  the  larynx  be  involved,  serious  dyspnoea  results. 

Ag  has  been  especially  pointed  out  by  Cornil,  erysipelatous  pneu- 
monia is  distinguished  from  true  pneumonia  clinically  by  the  insidious- 
ly of  the  attack  and-  the  rapid  spread  of  the  inflammation  over  wide 
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lung  territories;  histologically  by  the  total  absence  of  fibrin  from  the 
exudate.  Erysipelatous  gastritis  and  enteritis  may  exist  as  primitive 
diseases,  but  as  such  are  extremely  rare.  The  genito-urinary  mucous 
membrane  is  very  rarely  attacked  except  as  the  result  of  distinct  local 
infection  by  the  hands  of  the  accoucheur  or  the  gymecologist  Even  in 
puerperal  women  with  facial  erysipelas  rigorous  antiseptic  precaution 
will  almost  invariably  prevent  the  local  infection.  The  vulva  should 
be  kept  well  covered  with  an  antiseptic  dressing.  Erysipelatous  or 
streptococcus  meningitis,  neuritis,  pleuritis,  arthritis,  pericarditis,  myo- 
carditis, and  endarteritis  have  been  proved  to  occur,  but  are  lees  fre- 
quent than  endocarditis.  Albuminuria  is  commonly  present  in  ordi- 
nary erysipelas,  and  of  all  visceral  complications  nephritis  is  the  most 
common. 

Diagnosis. — The  diagnosis  of  external  erysipelas  requires  no  discus- 
sion. The  recognition  of  the  nature  of  internal  erysipelatous  inflamma- 
tions without  history  of  exposure  to  infection  is  extremely  difficult,  and 
often  imi>ossible.  The  rapid  wide-spread  development  of  the  inflamma- 
tion and  the  serous  character  of  the  exudate  are  the  only  characteristic 
X)oints. 

Prognosis. — Death  is  extremely  rare  in  so-called  idiopathic  erysipe- 
las, unless  in  very  old  or  feeble  subjects.  E.  migrans  is  a  very  grave 
form,  and  is  apt  to  be  very  prolonged.  In  puerperal  or  pregnant  women 
the  prognosis  is  good  so  long  as  inoculation  of  the  genito-urinary  tract  is 
prevented. 

Treatment. — Erysipelas  being  a  distinctly  contagious  disease,  iso- 
lation and  personal  disinfection  are  demanded.    The  contagion  is,  how- 
ever, so  little  active  that  ordinarily  in  private  houses  no  great  degree  of 
caution  is  essential.    In  hospitals  or  where  there  are  wounded  or  lying-in 
subjects  the  utmost  care  should  be  taken.    The  obstetrician  should  refuse 
all  eases  of  the  disease  when  actively  employed  in  his  profession.    The 
disease  being  in  its  beginning  a  purely  local  infection,  the  most  natural 
treatment  would  seem  to  be  local  antisex>sis.    Unfortunately,  however, 
cases  are  rarely  seen  until  such  a  wide-spread  area  is  affected  that  local 
treatment  avails  but  little.    At  one  time  silver  nitrate  and  iodine  were 
much  used  locally :  in  our  opinion  their  capabilities  are  much  greater 
for  harm  than  for  good.     Injections  of  solution  of  carbolic  acid  (two 
per  cent.)  or  of  corrosive  sublimate  (1  to  10,000)  just  beyond  the  edge 
of  the  spreading  inflamed  area  are  stated  by  some  practitioners  to  act 
most  happily :  we  have  not  used  them  •  sufficiently  to  warrant  us  in. 
giving  a  personal  opinion.     Ichthyol  is  much  used ;  the  skin  should  be 
thoroughly  washed  with  corrosive  sublimate  solution  (1  to  1000),  thickly 
smeared  with  a  mixture  of  equal  parts  of  ichthyol  and  vaseline,  and 
covered  with  antiseptic  cotton  or  gauze.     The  old  application  of  lead 
water  and  laudanum  simply  tended  to  subdue  inflammation ;   but  it* 
use  in  our  hands  has  survived  more  modern  methods.    The  cold-wattf 
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dressing  dates  back  to  Hippocrates,  and  perhax>s  is  as  good  as  any  other 
local  treatment. 

The  constitational  treatment  should  consist  of  nutritious  light  diet^ 
with  stimulants  when  there  is  feebleness  or  adynamia.  Tincture  of 
ferric  chloride  should  be  given  in  doses  of  ten  to  fifteen  minims  every 
three  to  four  hours,  well  diluted ;  whilst  quinine  and  strychnine  may 
be  administered  in  doses  proportionate  to  the  weakness.  (Constipation, 
diarrhcea,  restlessness,  insomnia,  and  other  untoward  symptoms  should 
be  met  as  they  arise ;  but  no  depressing  remedies  should  be  used :  large 
doses  even  of  the  bromides  are  too  depressing. 

In  phlegmonous  erysipelas  the  pus  and  other  products  of  the  disease 
must  be  evacuated  early  and  thoroughly.  For  the  details  of  the  treat- 
ment the  reader  is  referred  to  works  upon  surgery. 

Streptococcus  antitoxin  serum  has  been  used  in  the  treatment  of  ery- 
sipelas by  Marmorek,  Gromakowsky,  and  a  few  other  observers,  with 
alleged  good  results.  Marmorek  injected  of  the  serum  prepared  in  the 
Pasteur  Institute  of  Paris  ten  cubic  centimetres,  or  in  very  bad  cases 
twenty  cabic  centimetres,  followed  in  twenty-four  houi*s  by  ten  cubic 
centimetres.  In  one  case  one  hundred  and  twenty  cubic  centimetres  were 
given  in  ten  dakjs. 

SEPTICEMIA. 

Definition. — A  condition  due  to  the  absorption  into  the  blood  of 
the  products  of  decomposition,  or  of  the  organisms  which  produce  such 
changes. 

The  definition  just  given  of  septicaemia  covers  two  conditions :  one 
(nprtmua,  septic  toxamhia,  or  septic  int4)xication)  in  which  no  organisuis  are 
foand  in  the  blood ;  and  one  in  which  micrococci  or  other  septic  or- 
ganisms are  in  the  blood  (septic  infection). 

In  many  cases  of  disease  the  immediate  cause  of  death  is  a  septic 
intoxication  superadded  to  the  poisoning  of  the  blood  by  the  products 
of  the  primary  bacterium.  Thus,  in  scarlet  fever,  in  small-pox,  in  diph- 
theria, in  phthisis,  and  in  other  acute  and  chronic  disorders,  streptococci 
und  other  organisms  flourish  in  the  soil  which  has  been  prepared  for 
them  by  the  labors  of  the  original  pathogenic  organism,  and  greatly  aid 
in  bringing  about  a  fiital  result  It  is  probable  that  in  all  cases  of  septi- 
cemia there  are  a  primary  lodgement  and  local  development  of  the  organ- 
ism which  produces  the  disease ;  but  certainly  there  have  been  cases  in 
which  the  symptoms  were  indistinguishable  from  those  of  a  septicemia, 
yet  in  which  no  local  deposit  of  the  pathogenic  organism  was  found  ai 
^  aatopsy,  though  careftdly  looked  for  by  competent  observers. 

That  there  are  two  forms  of  septicsemia,  sapraemia  and  septic  infec- 
^n,  has  been  abundantly  demonstrated  by  experiments  upon  the  lower 
animals,  and  these  forms  must  exist  in  man,  though  this  has  been  denied 
by  some  authorities.  A  little  reflection  shows  that  the  term  **  septi- 
caemia," which  arose  at  a  time  when  the  pathology  of  the  disease  was 
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not  even  snspected,  is  a  very  general  one,  covering  a  large  nnmber  of 
blood-x>oisonings,  each  of  which  would  in  a  strictly  scientifically  detailed 
nomenclature  have  its  own  name,  such  as  streptoooocffimia,  staphlyococ- 
ceemia,  etc. 

Morbid  Anatomy. — Usually  at  the  seat  of  the  local  lesion  there  is 
a  decided  septic  inflammation  of  the  minute  lymphatics,  accomjianied 
by  an  oedematous  condition  of  the  adjacent  tissues,  swelling  of  the  lym- 
phatic glands,  and  a  host  of  organisms.  The  changes  throughout  the 
body  are  not  very  pronounced,  consisting  mainly  of  cloudy  swelling  of 
the  fibres  of  the  heart  and  of  the  secreting  cells  of  the  liver  and  of  the 
kidneys  and  of  the  epithelial  and  other  layers  of  the  gastro-intestinal 
mucous  membrane,  enlargement  of  the  spleen  and  liver,  and  an  alter- 
ation of  the  blood,  which  is  remarkably  fluid,  dark-colored,  with  little 
tendency  to  coagulate,  and  contains  often  an  abundance  of  organisms. 
Endocarditis  is  sometimes  present 

Symptomatology. — A  pure  saprsemia  is  a  rather  rare  affection, 
except  after  labor,  when  the  decomposition  of  retained  blood-dots  or  of 
X)ortious  of  the  placenta  or  of  the  membranes  may  give  rise  to  the  rapid 
production  of  poisons  whose  absorption  is  favored  by  the  large  exx>06ed 
surface  of  the  uterus  and  the  vagina.  Under  such  circumstances,  with 
or  without  a  chill,  there  may  be  a  sudden  rise  of  temperature,  accom- 
panied by  free  sweating,  witii  nervous  disturbance,  delirium,  and  diar- 
rhoea, and,  if  the  symptoms  are  not  checked,  a  tendency  to  collapse: 
In  ordinary  septic®mia  the  symptoms  usually  develop  rapidly,  but  not 
with  absolute  abruptness.  The  disease  may  or  may  not  be  ushered  in 
by  a  slight  chill,  but  headache,  malaise,  great  depression  and  anxiety, 
loss  of  appetite,  x>erhap8  nausea,  occur,  and  are  accompanied  by  a  fever 
in  which  the  temperature  usually  ranges  from  100°  to  102®  F.  As  the 
symptoms  increase,  a  peculiar  apathy  comes  on,  and  may  develop  into  a 
sort  of  stupor,  out  of  which  the  patient  can  easily  be  aroused  for  the 
time  being,  so  as  to  answer  questions  intelligently.  The  gastric  disturb- 
ances usually  increase,  the  tongue  becomes  drier  and  more  coated,  the 
febrile  temperature  rises.  Delirium,  rapid  feeble  pulse,  great  failure  of 
strength,  hurried  irregular  respiration,  subsultus  tendinum,  involuntary^ 
discharges,  and  death  as  early  as  the  fourth  day,  or  in  protracted  cases 
much  later,  results. 

Symptoms  similar  to  those  which  have  just  been  described  may 
develop  without  apparent  local  lesions :  to  such  cases  the  name  erig^- 
togenic  aepticcBmia  has  been  given  by  Leube.     Unless,  however,  in  any 
individual  case  some  local  focus  can  be  discovered,  or  unless  micro- 
organisms can  be  found  in  the  blood,  the  true  nature  of  the  attack  most 
remain  in  doubt     Some  of  these  cases  are  probably  the  outcomes  of 
ptomaine  poisonings  produced  by  fermentative  changes  in  the  alimentaiy 
canal,  and  hence  may  be  looked  upon  as  instances  of  sapnemia;  in- 
deed, of  such  nature  have  been  considered  the  many  cases  of  temponij 
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vretchednesSy  with  or  without  febrile  reaction,  which  are  sometimes 
known  as  biliousness,  and  are  cured  by  a  free  purgation  which  empties 
the  alimentary  canal. 

The  symptoms  of  a  septicsBmia  vary  somewhat  with  the  nature  of  the 
invading  organism.  A  streptococcus  septiceBmia  is  usually  very  rapid  in 
its  course  and  attended  with  excessive  prostration.  A  staphylococcus 
septicflDmia  is  commonly  slow  of  development. 

DiAONOSiB. — ^The  constitutional  symptoms  of  a  septicaemia  are  similar 
to  those  of  most  infectious  fevers,  so  that  the  positive  diagnosis  of  a 
8eptic»mia  must  rest  upon  the  discovery  of  the  local  infection  or  of  the 
organisms  in  the  blood«  When  neither  of  these  can  be  made  out,  a 
positive  diagnosis  is  not  possible.  Suspicion  should  be  aroused  by  the 
presence  of  the  constitutional  disturbance  without  local  organic  disease 
and  without  the  x>^uliaf  symptoms  which  characterize  the  infectious 
fevers. 

Prognosis. — The  prognosis  of  septicemia  varies  with  the  nature  of 
the  invading  organism  and  the  situation  of  its  local  lesions.  A  strepto- 
ooecus  infection  is  usually  much  more  serious  than  an  infection  by  a 
staphylococcus.  A  local  colony  in  the  throat  is  more  dangerous  than 
(me  in  the  finger.  Moreover,  the  same  organism  varies  greatly  in  its 
Tirol^ice :  the  more  rapid  the  local  growth  and  the  development  of  the 
symptoms,  the  greater  the  virulence  of  the  organism  and  the  more  serious 
the  prognosis.  If  it  be  not  possible  to  destroy  the  primary  focus  of  in- 
fection, the  prognosis  becomes  very  serious.    * 

Treatment. — The  only  eflfective  treatment  of  a  septiccemia  is  sur- 
gical, consisting  in  the  thorough  opening  and  disinfection  of  the  wound 
or  part  in  which  is  the  local  lodgement  of  the  organism.  Careful  nursing, 
ibsolute  rest^  alcohol  in  doses  proportionate  to  the  depression,  moderate 
doees  of  quinine,  the  sustaining  of  the  heart  and  respiration  by  digitalis, 
ttrychnine,  strophanthus,  cocaine,  and  other  stimulants,  and  the  treat- 
ment of  various  symptoms  as  they  arise,  constitute  all  that  can  be  done 
by  the  physician.  High  temperature  is  to  be  met  by  the  use  of  external 
Qold  rather  than  by  the  administration  of  antipyretics. 

PYEMIA. 

Definition. — A  condition  produced  by  the  entrance  of  pyogenic  or- 
ganisms into  the  circulation,  clinically  characterized  by  frequent  chills 
Hod  an  extremely  insular,  intermittent  fever,  with  sweating,  and  ana- 
tomically by  multiple  metastatic  abscesses  and  various  local  inflamma- 


Probably  in  all  cases  of  so-called  pyiemia  there  is  an  absorption  not 
only  of  pyogenic  bacteria,  but  also  of  septic  material  produced  by  decom- 
position of  the  pus :  hence  the  terms  septico-pycemia  and  pyo-septiccBmia, 
Qsed  by  some  authorities.  It  is  evident  that  septicaemia  and  pysemia  are 
dosdy  allied  and  often  coexistent  conditions. 
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Etiology. — The  number  of  organisms  which  may  under  various 
circumstances  cause  the  formation  of  pus  is  very  large.  The  so-called 
"essential  pus-organisms''  are  the  staphylococcus  aureus  and  staphylo- 
coccus epidermidis  albus,  the  streptococcus  pyogenes,  the  bacillus  pyo- 
genes foBtidus,  and  the  bacillus  pyocyaneus ;  but  other  staphylococci  and 
streptococci,  as  well  as  the  micrococcus  lanceolatus,  the  gonococcus,  the 
bacillus  coli  communis,  the  bacillus  proteus,  the  bacillus  typhi  abdomi- 
naJis,  the  bacUlus  aerogenes  capsulatus,  the  pneumococcus,  and  other  low 
forms  of  life,  are  capable  of  inducing  suppuration.  The  organism  may 
find  access  to  the  general  system  through  the  lymphatics  from  a  local 
lesion,  which  may  be  undiscoverable  (cryptogenic),  but  probably  more 
commonly  enters  by  producing  an  infectious  inflammation  of  the  wall  of 
a  vein,  which  leads  to  a  coagulation  upon  the  sur£a.ce  of  the  inner  lining, 
in  which  the  bacteria  grow  and  cause  a  puriform  softening  of  the  throm- 
bus,  portions  of  which  become  detached  and  are  carried  along  the  course 
of  the  circulation  as  infectious  emboli. 

Morbid  Anatomy. — ^The  anatomical  changes  characteristic  of  py- 
aemia as  distinguished  from  septicaemia  are  those  connected  with  the 
formation  of  pus  in  various  parts  of  the  body.  Hence  suppurative 
thrombo-phlebitis,  lymphangitis,  arthritis,  periostitis,  osteomyelitis,  in- 
flammation of  serous  membranes,  and  embolic  abscesses  are  to  be  found. 
The  lesions  indicative  of  septicaemia  as  differentiated  from  pyaemia  are 
the  acute  splenic  hyperplasia,  and  the  granular  degenei*ation  of  the  heart, 
liver,  and  kidneys.  In  septico-pyaemia  the  focal  lesions  are  associated 
with  the  degenerative  changes  in  the  parenchymatous  organs. 

Symptomatology. — An  acute  pyaemia  is  usually  ushered  in  by  a 
chill,  which  may  be  verj'  light  or  very  severe.  If  an  immediate  in- 
spection of  the  wound  be  made,  it  will  usually  be  found  that  the  inflam- 
mation has  increased,  or  that  a  change  has  taken  place  in  the  character 
of  the  pus.  Even  during  the  chill  the  temperature  b^ns  to  rise,  and 
in  the  course  of  from  one  to  a  few  hours  reaches  103®  to  105®  P.,  after 
which  it  drops  to  normal  with  a  profuse  sweat  Usually  the  next  day 
a  second  paroxysm  occurs,  and  a  condition  is  entered  upon  in  which 
there  is  a  continuous  slight  pyrexia,  attended  by  great  malaise,  weaknesB^ 
loss  of  api)etite,  nausea  and  vomiting,  emaciation,  and  recurrent  severe 
febrile  paroxysms.  In  these  paroxysms  the  temperature  rises  from  two 
to  five  or  even  six  degrees  with  extreme  rapidity  and  &lls  almost  as 
abruptly,  the  defervescence  being  accompanied  with  profuse  sweating. 
Symptoms  of  the  typhoid  state  now  come  on  ;  the  tongue  becomes  coated, 
and  the  pulse  rapid  and  feeble ;  but  the  intellect  usually  remains  clear 
until  the  last  stages  of  the  disease,  when  delirium  and  coma  appear.  As 
the  case  progresses,  erythematous,  roseolous,  or  even  pustular  rashes  may 
develop. 

Local  symptoms  appear  early  in  a  case  of  acute  pyaemia.  They  are 
the  result  of  the  metastatic  abscesses,  and  their  nature  la,  of  connn^ 
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dependent  upon  the  sit-e  of  the  local  changes.     When  the  secondary  ab- 
xmes  are  formed  in  external  parts,  as  the  parotid  gland  or  the  testicle 
or  joints,  they  can  scarcely  be  overlooked ;  but  when  they  occur  in  in- 
ternal organs  the  symptoms  they  produce  may  be  very  obscure.     Ck)ugh 
and  expectoration,  with  dyspnoea,  dulness  upon  percussion,  and  pleu- 
ritic rub  or  pneomonic  r&les,  may  reveal  local  changes  in  the  lungs ; 
but  pulmonic  metastatic  abscesses  may  exist  without  any  distinct  dis- 
turbance of  the  lung  function.     Empyema  is  not  extremely  rare.     Jaun- 
dice maybe  due  to  a  metastasis  into  the  liver  or  to  a  duodenal  catarrh, 
but  may  result  from  the  rapid  destruction  of  the  red  blood-corpuscles, 
and  is,  therefore,  diagnostic  only  when  associated  with  hepatic  tender- 
ness or  increased  area  of  liver  dulness.     Metastatic  infarcts  and  abscesses 
may  develop  in  the  spleen  and  give  rise  to  enlargement  and  tenderness, 
though  they  are  somewhat  rare.     Endocarditis  is  liable  to  occur,  and 
may  be  accompanied  by  distinct  physical  signs,  but  in  some  cases,  even 
though  there  be  a  great  alteration  of  the  valves,  muffling  and  indistinct- 
neas  of  the  heart-sounds  are  the  only  changes  from  the  norm.     Septic 
conjunctivitis  may  occur,  or  panophthalmitis  may  end  in  the  destruc- 
tion of  the  eye.     Even  when  there  is  no  pronounced  inflammation  of 
ihdi  organ,  white  necrotic  spots  may  appear  in  the  retina,  with  or  with- 
out hemorrhage,  and  are  very  characteristic.     Suppurative  periostitis  or 
acQte  osteomyelitis  is  especially  prone  to  develop  when  the  invading  or- 
ganism is  the  staphylococcus  aureus,  cx)nstituting  what  was  at  one  time 
known  as  bane  tx^hoid.    Septic  nephritis,  with  infarcts  and  abscesses,  may 
be  accompanied  by  the  characteristic  urinary  changes  of  acute  Bright' s 
disease,  but  may  exist  with  a  normal  urine.     Wide-spread  inflammations 
of  the  joints  are  especially  apt  to  occur  in  the  chronic  forms  of  pysBuiia 
and  septicaBmia,  giving  rise  to  various  so-called  rheumatisms.     As  ex- 
amples may  be  mentioned  the  gonorrhoea!  and  scarlatinal  rheumatisms. 

Acute  pysemia  runs  a  rapid  course,  but  the  cases  grade  into  the  chronic 
fonn,  which  may  last  for  months.  Chronic  pysemia  is  characterized  by 
irregular  fever,  with  excessive  diurnal  ranges  of  temperatui-e  (97°  to 
W  F.),  slight  occasional  chills,  great  loss  of  strength,  emaciation  not- 
vithstanding  a  good  api>etite,  frequent  diarrhoea,  progressive  ansemia, 
eioesBive  sweating,  great  feebleness  of  voice,  and  death  either  in  an 
exacerbation  or  firom  exhaustion.  The  intellect  commonly  remains  clear 
ahnofit  to  the  last 

DlAQirotsiB. — ^The  fljrst  stage  in  the  diagnosis  of  a  pyaemia  is  the  recog- 
^on  of  the  local  disease  which  produces  it  It  should  be  remembered 
tlat  an  osteomyelitis,  a  gonorrhoea,  a  prostatic  abscess,  a  pyelitis,  a  tu- 
^lercular  ulcer  in  the  lungs  or  elsewhere,  in  brief,  any  local  disease  which 
inodnces  suppuration,  may  be  the  source  of  pyaemia.  The  disease- 
prooesBes  which  most  closely  resemble  an  acute  or  a  subacute  pyaemia 
ve  typhoid  fever,  acute  miliary  tuberculosis,  and  malarial  disciises.  The 
unregidar  intermittent  fever  which  accompanies  chronic  gall-stones  or 
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Other  hepatic  disease  is  in  all  probability  a  form  of  septicaemia :  it  is  to 
be  recognized  by  the  persistent  local  symptoms  of  gall-stones  or  hepatic 
diseases.  The  nature  of  the  malarial  disease  is  to  be  determined  by  the 
therapeutic  test :  an  intermittent  fever  which  is  not  arrested  by  maasiTe 
doses  of  quinine  is  not  malarial. 

The  diagnostic  characteristic  i)oint8  in  the  constitutional  disturbances 
of  pysBmia  are  the  irregularities  of  the  paroxysms^  the  free  sweating 
which  accompanies  them,  and  the  gi'eat  swing  of  the  temperature.  Sep- 
ticsBmia  may  produce  similar  symptoms;  but  in  pyaemia  the  constitutional 
manifestation  is  soon  followed  by  evidences  of  multiple  local  lesions,  and 
it  is  the  conjunction  of  constitutional  disturbance  with  the  local  lesions 
that  makes  the  diagnosis  positive. 

Prognosis.— The  distinction  between  septicaemia  and  pyaemia  is 
largely  an  artificial  one :  an  abscess  may  produce  a  septicaemia  with  no 
organisms,  with  few  organisms,  or  with  many  organisms  in  the  blood ; 
further,  the  same  organism  may,  under  varying  conditions,  be  either  sep- 
togenic  or  pyogenic.  Restriction  of  the  name  pyaemia  to  those  cases  in 
which  metastatic  abscesses  form  has  the  practical  advantage  of  isolating 
the  almost  necessarily  fatal  cases  from  those  which  are  simply  danger- 
ous. We  have  seen  hundreds  of  cases  of  acute  pyaemia  (chiefly  during 
our  civil  war),  with  but  one  recovery  in  a  clearly  defined  case ;  septi- 
caemiii,  on  the  other  hand,  is  frequently  recovered  from.  Chronic  pyaemia 
is  usually  fatal,  but  may  pass  into  a  condition  of  partial  restoration  to 
health. 

Treatment.— The  most  essential  point  in  the  treatment  of  pyaemia  is 
the  disinfection  of  the  local  source  of  infection.  Unless  reinfection  can 
be  prevented,  the  case  is,  of  course,  hopeless.  Alcoholic  and  other  stim- 
ulants should  be  used ;  quinine  should  be  given  in  sustaining  and  not 
antiperiodic  doses ;  strychnine,  cocaine,  digitalis,  strophanthus,  and  the 
whole  list  of  stimulant  drugs  and  stimulant  foods  should  be  used  fr^y 
as  demanded  by  the  symptoms.  Opium  may  be  employed  for  the  relief 
of  pain  ;  chloral,  trional,  and  sulphonal,  if  necessary,  to  produce  sleep ; 
external  cold  for  the  reduction  of  high  temperature ;  and  bismuth,  as- 
tringents, and  opiates  for  the  arrest  of  diarrhoea ;  but  no  known  measures 
have  any  pronounced  influence  upon  the  course  of  the  disease. 

TETANUS. 

Definition. — A  febrile   disorder »  produced  by  the  presence  of  ^ 
peculiar  bacillus,  and  characterized  by  violent  tetanic  (spinal)  spaams^ 
continually  recurring  in  response  to  the  slightest  peripheral  irritation. 

Etiology.— The  cause  of  tetanus  is  a  peculiar  bacillus,  which  wa^ 
first  found  by  Nicolaier  in  garden-earth,  and  was  afterwards  isolated  b^ 
Bosenbach  from  a  wound  of  a  man  dead  of  the  disease.  It  is  especially 
characterized  by  an  enlargement  of  one  end,  due  to  the  presence  of  ^^ 
bright  spore,  which  is  so  resistant  to  morbific  agents  that  it  may  be  i 
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lated  by  heating  materials  containing  it  to  80^  Centigrade  for  one  hour, 
it  the  end  of  which  time  all  bacilli  and  all  other  spores  except  those  of 
tetanus  are  killed.    The  tetanns  bacillus  is  also  most  tenacious  of  life  in 
the  presence  of  ordinary  disinfectants,  not  being  killed  in  ten  hours  by  a 
five  per  cent,  carbolic  acid  solution,  or  in  three  hours  by  a  one  to  one- 
thonsandth  solution  of  mercuric  chloride.   It  develops  in  almost  all  media 
at  ordinary  temperatures,  provided  there  be  no  oxygen.    When  inocu- 
lated either  from  natural  or  from  artificial  cultures  into  men  and  most 
domestic  animals  it  rapidly  grows,  but  does  not  enter  the  lymph  or  blood, 
remaining,  therefore,  a  local  infection.     Even  for  such  local  growth  it 
seems  to  be  necessary  for  the  local  bacillus  to  be  accompanied  by  a  x>oi8on, 
finoe  when  introduced  into  an  animal  without  the  i>oison  which  it  pro- 
daces  it  is  rapidly  destroyed.   Certain  chemical  agents,  notably  lactic  acid, 
are,  however,  capable  of  replacing  the  natural  poison.    This  i)oison  which 
produces  the  symptoms  of  tetanus  is  a  toxalbumiu  of  such  extraordinai*y 
Tindenoe  that  its  minimum  fgital  dose  is  about  one  two-hundredth  that  of 
strychnine,  being,  it  is  affirmed,  0.23  milligramme.     That  it  is  very  rap- 
idly produced  after  inoculation  is  shown  by  the  fact  that  Kitasato  found 
that  excision  of  the  point  of  inoculation  in  the  mouse  &ils  to  save  the 
aoimal  unless  practised  within  an  hour  after  the  inoculation.     More  or 
ksB  time  is  required  for  the  production  of  the  toxin  by  the  local  growth 
(rf  the  bacillus,  so  that  the  x)eriod  of  incubation  of  tetanus  in  man  is 
Qsually  between  five  and  ten  days,  but  may  be  prolonged  to  three  weeks. 
The  stage  of  incubation  may,  however,  be  wanting.     Thus,  Eobinson  has 
reported  the  api)earance  of  tetanus  half  an  hour  after  the  reception  of  a 
wound  of  the  finger ;  whilst,  according  to  Jaccoud,  death  from  tetanus 
has  occurred  fifteen  minutes  after  the  reception  of  an  injury.     In  such 
cases  there  has  been  direct  inoculation  with  an  already  produced  tetanus 
toxsJbumin.     Nicolaier  caused  a  severe  tetanus  in  himself  by  pricking 
his  hand  with  a  needle  moistened  with  a  toxin  free  from  bacilli. 

Tetanus  toxin  has  been  prepared  from  cultures  and  from  the  blood  and 
vine  of  tetanized  animals.  Further,  a  solid  antitoxin  has  been  obtained 
from  the  blood-serum  of  horses,  goats,  and  dogs  poisoned  by  the  gnidual 
Introduction  of  the  toxin. 

The  i>eculiarities  of  the  organism,  and  the  fact  that  it  abounds  in 
certain  soils  and  localities,  explains  the  facts  that  punctured  wounds, 
first  of  the  feet,  next  of  the  hands,  ai*e  especially  apt  to  cause  the  disease, 
that  men  are  more  frequently  attacked  than  women,  and  that  those  who 
vork  about  stables  are  especially  prone  to  suffer. 

The  occasional  occurrence  of  local  epidemics  of  tetanus  in  man,  the 
bet  that  obtain  districts  are  notorious  for  the  frequency  of  the  disease, 
uid  the  belief  of  veterinarians  that  certain  stables  are  local  centres  of 
tctenog,  are  also  in  accord  with  our  present  knowledge  of  the  nature  of 
the  poison.  It  is  evident  that  under  unknown  favoring  conditions  there 
van  excessive  local  development  of  the  organism. 


196  GENERAL  IHSEABES. 

In  the  peculiarities  of  the  tetanic  bacillos  is  to  be  found  the  expla- 
nation of  certain  etiological  peculiarities  of  the  disease.  Thus,  the  n^ro 
race  is  alleged  to  be  extraordinarily  susceptible  to  tetanus,  because  in 
some  of  the  West  India  Islands  more  than  half  of  all  the  negro  children 
bom  are  known  to  die  of  tetanus.  The  evident  explanation  of  this  is  to 
be  found  in  the  squalor  and  filth  of  the  negro  hovels,  which  cause  them 
to  be  locally  infected  with  the  tetanus  organism,  so  that  the  ulcers  of 
the  umbilical  cords  or  the  trifling  abrasions  of  the  new-bom  become 
the  seats  of  inoculation.  The  same  explanation  attaches  to  the  occur- 
rence of  puerperal  t<?tanus  among  the  negro  mothers.  It  is  probable 
that  heat  favors  the  growth  of  the  bacillus  ;  certain  it  is  that  the  disease 
is  more  frequent  in  hot  climates.  Thus,  whilst,  according  to  Rosenthal, 
there  are  in  Vienna  2.39  cases  of  tetanus  for  one  thousand  of  sick,  and 
in  Guy's  Hospital  1.13  for  one  thousand,  in  Bombay  the  projwrtion  is 
said  to  be  7.3  for  one  thousand.  Both  in  India  and  in  New  Orleans 
(Louisiana)  fatal  tetanus  has  followed  ux>on  the  hy^iodermic  injection 
of  quinine  sulphate. 

Much  light  has  been  thrown  upon  the  origin  of  the  so-called  idio- 
pathic tetanus  by  Carbone  and  Perrero,  who  very  recently  found  in  a 
case  the  tetanus  bacilli  in  the  inflamed  bronchi  mixed  up  with  pneumonic 
diplococci,  and  discovered  that  this  form  of  the  tetanus  bacillus,  so  four 
from  being  strongly  anaerobic,  flourishes  best  in  the  atmospheric  air. 

Morbid  Anatomy. — Death  may  occur  from  tetanus  without  any 
demonstrable  alteration  of  the  spinal  cord  or  in  the  nerves.  In  some 
cases,  however,  there  has  been  an  inflammation  of  the  spinal  centres ;  but 
these  and  other  lesions  which  have  been  found  by  competent  observers 
in  the  bodies  of  those  dead  of  the  disease  are  not  essential  phenomena, 
though  they  may  have  been  the  outcome  of  the  excessive  irritation  of 
the  spinal  motor  centres  by  the  poison. 

Symptomatology. — ^Tetanus  may  develop  abruptly,  but  usually  the 
characteristic  muscular  contractions  appear  afber  some  hours  of  pro- 
dromes, such  as  chilliness,  stifliiess  of  the  neck,  and  malaise.  Occasion- 
ally the  spasmodic  contractions  begin  in  the  part  which  has  been  wounded, 
but  ordinarily  they  first  appear  in  the  muscles  of  the  jaws,  from  which 
they  pass  to  the  muscles  of  the  neck,  the  back,  and  the  whole  body. 
Violent  trismus  is,  therefore,  commonly  the  first  pronounced  symptom 
of  the  disease,  and  is  apt  to  be  accompanied  with  disorder  of  the  move- 
ments of  the  tongue  and  the  muscles  of  the  larynx,  and,  therefore,  with 
disorder  of  the  speech. 

As  the  disease  progresses,  tetanic  contractions  of  the  fEicial  muscles 
produce  a  x)eculiar  immobility  of  the  face,  with  wrinkling  of  the  forehead, 
drawing  up  of  the  comers  of  the  mouth,  exposure  of  the  firmly  dosed, 
teeth,  and  wide-open  staring  eyes, — the   **  sardonic  grin."     The  great> 
deepening  and  stretching  of  the  lines  of  the  face  produce,  also,  an  ex- 
traordinary appearance  of  age.      Owing  to  the  greater  strength  of  ibo 
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moscleB  of  the  back,  the  head  is  usually  drawn  somewhat  backward, 
whilst  the  spinal  column  is  so  bent  that  the  chest  and  upper  abdomen 
are  thrust  forward  and  the  body  rests  upon  the  head  and  shoulders  and 
the  buttocks  (opisthotonos).  The  abdominal  muscles  are  rigidly  con- 
tracted, [flattening  out  the  belly ;  whilst  the  lower  limbs  are  immovable 
in  extension.  The  arms  usually  can  still  be  controlled  by  the  patient. 
In  rare  cases,  by  the  irr^ular  muscular  contractions  the  body  is  thrown 
into  emprosthotonos  or  even  into  pleurosthotonos.  PainM  erections  of 
the  penis  sometimes  occur,  but  are  rare. 

In  some  cases  the  tetanic  rigidity  is  continually  maintained.  Severe 
cbnic  contractions  often  occur,  involving  the  whole  muscular  system, 
and  producing  violent  shocks,  intense  opisthotonos,  and  thrusting  forth 
of  the  tongue,  which  may  be  badly  bitten.  The  respiration  may  be  so 
interfered  with  that  there  is  a  pronounced  sense  of  suffocation,  and  a 
cyanosis,  which  may  go  on  until  unconsciousness  and  even  death  result. 
In  very  mild  cases  these  crises  may  not  be  pronounced ;  in  the  more 
severe  cases  they  are  liable  to  be  produced  by  the  slightest  peripheral 
irritation,  such  as  may  be  caused  by  a  jar  of  the  bed,  a  draught  of  air, 
or  even  a  loud  sound  or  a  bright  light.  They  are  often  worse  at  night 
than  in  the  day  j  hence  there  is  usually  pronounced  insomnia ;  but  when 
sleep  is  obtained  the  spasm  ceases,  to  recur  upon  awaking.  The  muscular 
contractions,  especially  in  the  clonic  movements,  are  accompanied  by 
mnscular  pains,  which  may  be  very  violent,  and  sometimes  also  by  a 
hypersesthesia,  though  the  tactile  and  thermic  senses  have  been  noted  in 
individual  cases  to  be  distinctly  diminished.  The  intelligence  is  not 
aflfeeted.  Local  or  even  wide-spread  paralyses  have  been  recorded,  but 
are  nncommon. 

In  the  onset  of  the  disease  the  temperature  is  usually  normal  or 
slightly  elevated,  but  later  the  fever  becomes  very  pronounced,  and  in 
&tal  cases,  just  before  death,  the  temperature  often  rapidly  rises,  reach- 
ing, it  may  be,  110*^  F.,  and  continuing  to  go  up  for  some  time  after 
feath.  The  pulse  often  remains  normal  for  a  long  time,  but  sooner  or 
later  becomes  very  rapid  (even  180  per  minute),  small,  and  somewhat 
irregolar.  The  urine  in  occasional  cases  contains  albumin  or  sugar. 
Various  systematic  writers  state  that  there  is  no  increase  of  the  excretion 
of  urea;  but  our  present  evidence  is  too  contradictory  to  warrant  any 
positive  conclusion.  Senator,  who  failed  to  find  increase  of  the  urea, 
foand  lessening  of  the  creatin  and  creatinin.  Hupert  discovered  a  dis- 
tinct increase  in  urea  elimination. 

There  is  no  definite  course  to  tetanus :  it  may  end  in  a  few  days, 
usually  &tally,  or  may  drag  on  for  weeks.  When  recovery  takes  place, 
it  is  usually  by  a  gradual  subsidence  of  the  symptoms.  In  relation  to  its 
wuwe,  tetanus  may  for  the  purpose  of  its  discussion  be  divided  into  the 
limdroyant  form,  in  which  death  occurs  in  a  few  hours,  it  may  be  even 
l^fore  the  muscular  contractions  become  general ;  the  acute  or  ordinai-y 
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form ;  and  the  chronic  variety,  in  which  the  symptoms  are  mild  and 
stretch  over  many  da3rs. 

Under  the  name  of  cerebral  tetanus  has  been  described  a  condition 
which  originates  from  a  woond  of  the  head  and  is  characterized  by 
paralysis  of  the  facial  muscles  on  the  same  side  as  the  wound,  with  tris- 
mus and  difficulty  of  swallowing.  How  far  this  is  the  same  disease  as 
ordinary  tetanus  remains  somewhat  doubtful. 

Tetanus  neonatorum^  or  tetanus  of  the  new-born,  usually  appears  about 
the  fifth  or  sixth  day  after  birth,  with  prodromic  restlessness,  failure 
of  appetite,  and  general  illness,  followed  by  trismus,  &cial  contraction, 
difficulty  in  d^lutition^  and  tonic  muscular  cx)ntractions,  which  spread 
through  the  whole  body  as  in  ordinary  tetanas,  and  terminate  after  two 
or  three  days  either  in  fatal  asphyxia  or  in  collax>se. 

In  the  so-called  idiopathic  tetanus^  which  originates  without  a  wound, 
the  symptoms  ai-e  usually  not  nearly  so  severe  as  in  the  traumatic  affec- 
tion, and  the  course  is  almost  invariably  prolonged. 

Prognosis. — Tliere  is  an  extraordinary  difference  in  the  statements 
of  authorities  concerning  the  mortality -rate  of  adult  tetanus.      Thus, 
Eeichter  in  battle-field  cases  gives  the  mortality-rate  as  eighty  per  cent. ; 
in  civil  cases  the  mortality  is,  according  to  Marcosignori,  twenty-five  per 
cent  ;  to  Albertoni,  twenty-one  i^er  cent.  ;  to  Growers,  ninety  per  cent ; 
to  Dean,  eighty  per  cent ;  to  Sormannie,  forty-four  per  cent ;  to  Osier, 
eighty  per  cent.     In  infants  the  prognosis  is  practically  fatal ;  in  older 
children  the  disease  is  less  dangerous  than  in  adults ;  in  puerperal  tetanus 
recovery  is  almost  unknown.     In  attempting  to  decide  the  chances  of 
individual  cases,  it  should  be  remembered  that  the  shorter  the  time  that 
has  elai>sed  between  the  injury  and  the  coming  on  of  the  symptoms  the 
worse  the  prognosis.      Thus,  J.  T.  WTiittaker  gives  the  mortality  as 
ninety-six  and  six-tenths  per  cent,  when  the  interval  has  been  less  than 
ten  <^ys,  and  eighty-four  per  cent,  for  all  cases.    Further,  the  result  is 
almost  invariably  proi)ortionate  to  the  early  severity  of  the  symptoms, 
and  the  greater  part  of  the  deaths  take  place  in  the  first  week :  so  that 
if  this  period  be  survived  the  chances  of  recovery  are  at  least  fifty  i)er 
cent     After  survival  for  two  weeks  the  danger  is  comparatively  slight  ^ 
From  the  best  obtainable  statistics  it  would  appear  that  in  cerehralH 
tetanus  the  mortality-rate  is  in  acute  crises  over  ninety  per  cent ;  iir^ 
chronic  cases  about  twenty-five  per  cent.     In  idiopathic  tetanus  mor^» 
than  fifty  per  cent,  recover.      The  favorable  indications  are  late  ouset»zd 
general  lack  of  intensity  of  the  convulsions  and  their  confinement  to  th^^fl 
muscles  of  the  jaw  and  neck,  absence  of  fever,  and  a  tendency  to  : 
general  slow  course.     When  the  disease  develops  early  and  the  symu  Oi 
toms  are  from  the  banning  severe,  there  is  almost  no  hope. 

Diagnosis. — ^The  characteristic  symptoms  of  tetanus  are  the  earl^C! 
occurrence  of  trismus,  the  steadiness  and  universality  of  the  tetanic  oo^^ 
tractions,  the  presence  of  fever,  and  the  length  of  the  course.    It 
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be  closely  simulated  by  hysteria,  in  which  case,  however,  there  will  be 
almost  invariably  a  history  of  previous  existence  of  hysterical  tempera- 
ment and  emotional  disturbance,  and  a  more  or  less  partial  character  of 
the  convulsions.  In  strychnine  poisoning  the  course  is  more  acute  than 
is  ordinarily  seen  in  tetanus.  Trismus,  if  it  occur  at  all,  comes  on  as  a 
late  symptom,  and  the  relaxation  between  the  convulsive  crises  is  more 
pronounced  than  in  the  ordinary  disease.  In  certain  stages  of  strychnine 
poisoning  the  diagnosis  without  history  may  be  almost  impossible.  The 
toxin  of  tetanus  is  eliminated  by  the  kidney,  so  that  if  in.  a  doubtful 
case  injection  of  the  urine  should  produce  immediate  tetanic  convulsions 
in  a  rabbit  the  diagnosis  would  be  clear.  A  negative  result,  however, 
does  not  disprove  the  existence  of  tetanus. 

Treatment. — In  order  to  prevent  the  development  of  tetanus,  punc- 
tured wounds,  especially  in  the  extremities,  should  always  be  freely 
opened  and  thoroughly  disinfected ;  and  even  after  the  occurrence  of 
tetanoid  S3nnptoms  free  excision  of  the  wound  or  of  its  scar  and  cauter- 
ization should  be  practised,  so  as  to  break  up,  if  possible,  the  local  bacil- 
lus colony  and  prevent  a  further  formation  of  the  toxin.  It  is  essential 
that  the  patient  be  put  on  a  wide  bed  in  a  darkened,  vei*y  quiet  room,  and 
kept  absolutely  free  from  all  disturbances.  A  slight  draught  may  pro- 
duce a  fatal  convulsion.  Bromide  of  potassium  should  be  given  in  very 
large  doses  in  diluted  solution.  Half  an  ounce  of  it  should  be  exhibited 
at  a  dose  as  soon  as  the  case  is  seen.  If  the  symptoms  be  severe,  drachm 
doees  should  be  administered  at  intervals  of  from  three  to  six  hours. 

Almost  any  of  the  spinal  depressants  may  be  useful  in  tetanus. 
Chloral  is  of  special  value  because  of  its  tendency  to  produce  sleep.  It 
may  in  very  acute  cases  be  used  continually  day  and  night,  but  in  chronic 
cases  it  is  better  to  employ  it  at  night  in  order  to  obtain  sleep.  Under 
these  circumstances  it  is  best  administered  in  combination  with  opium. 
Twenty  to  thirty  grains  of  chloral,  with  one- fourth  of  a  grain  of  morphine, 
may  be  given  at  a  time,  and  rex>eated,  if  necessaiy,  in  half  a  dose.  The 
combination  of  chloral  with  hyoscine  hydrobromate  is  sometimes  very 
fiervieeable.  Calabar  bean  extract  has  been  much  used,  with  not  veiy 
gratifying  results.  On  account  of  its  varying  strength,  it  should  at  first 
be  given  in  small  doses^  one-sixth  of  a  gmn,  which  may  be  increased. 
Eserine  in  the  dose  of  one-fiftieth  of  a  grain,  at  intervals  of  from  four 
to  six  hourSy  increased  if  necessary,  is  preferable  to  the  extract.  Opium, 
given  continuously  in  small  doses  up  to  mild  narcotism,  is  often  very  ser- 
viceable. Chloroform  and  the  nitrites  are  of  the  greatest  service,  but 
are  ftigitive  in  their  action,  and  therefore  should  be  especially  used  in 
the  crises  of  convulsions.  Nitroglycerin  (Spiritus  glonoini,  U.S.),  being 
niore  persistent  in  its  influence,  is  for  a  steady  effect  preferable  to  the 
other  nitrites,  but  even  it  should  be  given  at  intervals  of  not  less  than 
tt  hour  (dose,  one  to  two  droi)sj.  Cannabis  indica  is  lai-gely  used  in 
India  and  much  relied  upon,  given  to  the  point  of  intoxication. 
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In  administering  these  various  remedies  it  must  be  remembered  that 
none  of  them  are  specific,  and  that  the  sufferer  from  tetanus  may  go  on 
rapidly  to  death  although  tlie  convulsions  are  for  the  time  being  set  aside. 
It  is  plain,  therefore,  that,  whilst  very  large  doses  are  necessary,  it  is 
often  better  to  subdue  the  convulsion  than  to  overcome  it  completely  ;  for 
such  complete  overcoming  may  demand  the  use  of  doses  so  large  as  to  be 
distinctly  depressant  to  the  heart  or  the  general  system.  Further,  in 
chronic  cases  it  is  essential  to  vary  from  day  to  day  the  spinal  de- 
pressant, SQ  as  to  prevent  the  system  from  becoming  accustomed  to  any 
one  remedy,  and  to  put  aside  the  danger  of  any  accumulation  of  the 
drug.     In  many  cases  digitalis  may  be  added  to  prevent  heart- weakness. 

As  there  is  a  toxic  adynamia,  alcohol  is  indicated.  Moreover,  alco- 
hol in  large  doses  m  a  spinal  depressant,  so  that  for  a  double  purpose 
it  should  be  freely  employed.  Owing  to  the  impossibility  of  chewing, 
and  the  common  difBiculty  of  swallowing,  concentrated  liquid  food  should 
be  administered  in  as  large  quantities  as  the  i)atient  can  digest  If  the 
trismus  be  very  severe,  the  patient  should  be  fed  by  a  tube  through  the 
nose,  or  sometimes  a  tooth  may  be  extracted  so  as  to  allow  the  passage 
of  a  tube  into  the  mouth.  If  there  be  obstinate  constipation,  mild  laxa- 
tives should  be  given.   Injections  are  liable  to  produce  reflex  convulsions. 

In  the  laboratory  artificial  tefcinus  produced  in  various  animals  can 
be  certainly  controlled  by  early  ti^eatment  with  antitoxin,  but  in  practi- 
cal human  medicine  the  affair  is  entirely  different,  because  there  can  be 
no  estimate  of  the  amount  of  toxin  in  the  body,  and  especially  because 
treatment  cannot  be  commenced  until  the  toxin  has  permeated  the  whole 
system. 

Howlett  found  in  sixty-eight  cases  of  all  forms  of  tetanus  treated  with 
antitoxin  a  mortality  of  thirty -six  per  cent. ;  in  an  elaborate  analjrsis 
of  fifty-four  cases  E^anthack  has  shown  that  in  the  more  acute  cases^ 
with  an  incubation  period  of  less  than  eight  days,  the  mortality  has 
been  eighty-five  and  seven-tenths  per  cent.,  but  in  the  chronic  cases 
only  five  and  seven-tenths  per  cent.  Kanthack  gives  strong  reasons  for 
believing  that  many  fatal  cases  have  not  been  reported,  and  seems  to 
us  to  be  fully  justified  in  his  conclusion  that  in  acute  tetanus  the  anti- 
toxin is  practically  powerless.  On  the  other  hand,  it  appears  probable 
that  in  chronic  cases  the  remedy  has  distinct  value.  In  r^ard  to  tlie 
amount  used,  Kanthack  shows  that  iis  the  manufacture  of  antitoxin  haB 
improved,  the  dose  has  decreased  steadily  from  over  fifteen  grammeft  ta 
nine-tenths  of  a  gramme. 

The  first  dose  of  the  antitoxin  serum  of  Behring  and  Eonx  is  pt 
down  as  from  twenty  to  thirty  cubic  centimetres ;  the  after-doaes*^ 
at  intervals  of  from  five  to  ten  hours,  are  from  fifteen  to  t%  etity  atllii^ 
centimeti*es.     Antitoxin  prepared  by  Tizzoni  and  (Mtiuii,  near  Bol 
is  furnished  in  a  dry  state  in  small  flasks,  which  nmst  be  kept  aetilc 
until  the  time  of  use,  when  their  contents  are  dissolved  In  distilled  wi 
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recentiy  boiled  and  allowed  to  cool,  one  part  by  weight  in  ten  parts  by 
veight  of  water.  The  injection  is  to  be  practised  in  the  thigh  with  a 
syringe  which  has  been  rendered  aseptic  by  heat,  not  by  chemical  dis- 
infectants. In  a  mild  case  in  the  adult  half  of  the  contents  of  the  vial 
is  to  be  injected  as  the  initial  dose,  and  the  remainder  is  to  be  divided 
into  four  doses,  to  be  used  at  intervals  the  following  day,  according  to 
the  necessities  of  the  case.  If  the  case  be  seen  late,  or  if  the  incuba- 
tion x>eriod  has  been  very  short,  or  the  symptoms  are  severe,  the  first 
injection  should  contain  the  whole  contents  of  the  vial,  and  a  second 
vial  be  used  the  next  day.  With  children  the  doses  are  to  be  about  one- 
half.  In  very  severe  cases  larger  doses  than  those  above  mentioned  may 
be  given.  The  use  of  the  antitoxin  should  not  interfere  in  any  way 
irith  the  other  treatment  of  the  disease. 

Overshadowing  the  use  of  antitoxin  is  the  practical  difficulty  of  pro- 
curing a  pure  article.  We  have  seen  increase  of  fever  and  other  symp- 
toms produced  by  the  use  of  a  standard  antitoxin,  and  other  similar 
eases  have  been  rei)orted.  It  is  probable  that  the  antitoxins  used  in 
these  cases  contained  toxin.  As  one  ten-thousandth  of  a  grain  of  toxin 
might  seriously  injure  a  patient,  the  danger  of  trusting  to  any  manu- 
facture of  tetanus  antitoxin  is  obvious. 

MALARIAL   DISEASES. 

Definition. — Affections  which  are  produced  by  the  presence  in  the 
homan  body  of  a  x>eculiar  hsematozoon. 

Etiology. — Malarial  diseases  are  not  contagious,  and  do  not  pass 
from  man  to  man  ;  they  are  the  outcome  of  a  poison  which  is  produced 
outside  of  the  body.    For  the  production  of  this  poison  there  are  required 
a  proper  soil,  an  abundant  moisture,  and  a  sufficient  heat.    As  these  con- 
ditions are  wide-spread,  malarial  districts  are  found  from  the  subpolar 
regions  to  the  equator.     As  a  rule,  the  extent  of  the  infected  districts 
and  the  virulence  of  the  poison  which  emanates  from  them  steadily  in- 
crease with  the  heat  of  the  climate,  so  that  the  most  deadly  malarial 
countries  are  tropical  or  subtropical.     The  character  of  the  soil  neces- 
8317  for  the  production  of  malaria  is  not  thoroughly  understood ;  it  is 
certain  that  an  alluvial  soil  is  an  especially  fit  habitation,  and  it  would 
seem  that  the  suitability  of  the  soil  usually  increases  with  the  amount 
of  vegetable  organic  matter  in  it.    There  are,  however,  especially  in 
the  colder  malarial  countries,  great  differences  in  neighboring  localities, 
which  cannot  be  accounted  for  with  our  present  knowledge.     It  is  prob- 
i    able  Chat  there  are  organic  or  inorganic  constituents  of  cei*taiu  soils 
L    irtdfih  inhibit  the  growth  of  the  malarial  organisms  and  therefore  render 
I    hfaWilhl  a  certain  swamp  in  an  infected  district    The  amount  of  moist- 
ft  im  inaaoU  has  Immeniie  influence :  if  a  tract  be  covered  all  the  time 
■  vffll  flven^a  very  shallaw  depth  of  water,  it  is  almost  innocaous ;  if  it  be 
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be  very  dangerous ;  but  the  most  deadly  of  all  localities  are  those  in 
which,  without  there  being  water  upon  the  sur&ce,  the  ground-water 
reaches  close  to  the  top  of  an  alluvial  soil  containing  much  organic  matter. 
It  was  such  a  soil  that  in  the  &mous  Walcheren  campaign^  in  1809  put 
twenty-seven  thousand  out  of  forty  thousand  English  soldiers  into  the 
hospital.  As  a  rule,  the  deltas  of  rivers  and  the  country  around  great 
fresh-water  lakes  are  abundant  producers  of  malaria.  Thus,  in  Europe 
the  valleys  of  the  Po,  the  Tiber,  the  Danube,  and  the  rivers  of  the  Black 
Sea  are  the  chief  sources ;  whilst  in  America  the  valleys  of  the  Dela- 
ware, the  Chesapeake,  and  the  rivers  in  general  of  the  southern  United 
States,  with  certain  portions  of  the  shores  of  the  great  lakes,  are  the 
most  dangerous  localities.  The  damming  of  rivers  and  the  drainage 
of  marshes  are  powerful  factons  for  increasing  or  decreasing  the  produc- 
tion of  malaria.  Cultivation  of  the  soil  in  some  way  seems  to  lessen  its 
productive  power,  so  far  as  malaria  is  concerned.  As  an  instance  of  the 
changes  wrought  by  artificial  means  may  be  mentioned  the  Schuylkill 
Eiver,  which  in  the  beginning  of  the  present  century  was  so  slightly 
malarious  that  on  its  banks  were  the  habitations  of  the  wealth  of  Phila- 
delphia ;  the  river  was  dammed,  and  the  banks  became  uninhabitable^ 
then  paddle-wheel  steamers  were  put  upon  the  dam,  and,  either  as  a 
result  or  as  a  coincidence,  thei^e  was  almost  complete  disappearance  of 
the  malaria. 

Changes  take  place,  however,  in  the  production  of  malaria  which 
ai*e  not  easily  accounted  for.  It  is  clear  that  there  has  been  a  great  de- 
crease of  malaria  in  New  England  and  in  the  Middle  United  States^ 
whereas  it  is  asserted  that  about  the  ports  of  the  Gulf  States  the  disease 
is,  on  the  whole,  increasing.  Can  this  be  by  the  importation  of  fresht 
extremely  virile  germs  from  the  tropical  islands  and  mainland!  It  is 
affirmed  that  malaria  has  disappeared  from  Lake  Ontario;  and  in  the 
Northwestern  States  it  is  almost  unknown.  How  for  it  is  capable  of  ex- 
tending northward  is  somewhat  uncertain,  but  the  St.  Lawrence  region 
in  America  and  the  wide  marshes  of  St.  Petersburg  are  unpolluted. 

Age  has  little  or  no  influence  upon  the  susceptibility  to  the  malarial 
poison,  and  instead  of  an  attack  affording  protection  against  the  disease 
it  renders  the  subject  much  more  liable.  Nor  is  there,  so  &r  as  observa- 
tion goes,  any  hereditary  insusceptibility ;  the  white  raoes^  at  least,  do  nofe 
become  accustomed  to  the  disease,  but,  in  &ct,  degenerate  in  the  fiboe  of  a 
persistent  overwhelming  malarial  poison.  On  the  other  hand,  the  negro 
races,  and,  it  is  affirmed,  to  a  less  degree  also  the  Arabs,  enjoy  almost  an 
immunity.  As  a  certain  degree  and  persistence  of  heat  are  necessary  far 
the  development  of  the  malarial  germ,  the  late  summer  and  the  early  fiiU 
are  the  seasons  of  greatest  danger.  In  certain  seasons  the  relations  of 
temperature  and  moisture  are  such  as  greatly  to  stimulate  the  growth  of 
the  malarial  germ ;  but,  independently  of  such  open  climatic  inflnanoe^ 
there  are  in  some  years  violent  malarial  epidemics. 
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It  is  plain  that  ordinarilj-  in  thickly  populat^Ml  cities  the  conditions 
aiv  not  favorable  for  the  development  of  the  germ,  hence  malaria  is  a 
disease  of  the  country  rather  than  of  the  town ;  but  it  is  not  true  that 
complete  protection  is  afforded  even  in  the  most  thickly  populated  city. 
Heavy  fogs  and  the  moist,  air  of  night  favor  the  rising  from  the  ground 
auil  the  dispersion  of  the  malarial  poison.  Moreover,  owing  probably  to 
iue(*hanical  reasons,  high  elevation  above  the  earth  affords  protraction,  and 
the  obstruction  of  a  high  wall  or  a  dense  wood  may  be  sufficient  to  alter 
distinctly  the  malarial  relations  of  a  certain  place.  High  winds  may 
rarr>'  the  germs  to  a  considerable  distance. 

In  1879  M.  Laveran,  a  French  army  surgeon,  announced  the  discovery 
of  a  hasmatozoon,  the  germ  of  malaria.  This  discovery  Mas  confirmed  in 
1JS82  by  Bichaiti,  in  1884  by  Marohiafava  and  Celli,  and  since  by  numer- 
ous observers  in  Europe,  Asia,  and  America.  The  malarial  organism 
18  asually  believed  to  belong  among  the  sporozoji.  Its  life-historj^  out- 
side of  the  boily  is  unknown.  So  far,  all  attempts  to  grow  the  parasite 
have  entirely  failed.  Nor  as  yet  have  we  knowUnlge  ;is  to  how  the  germ 
enters  the  blood.  The  experiments  of  Gerhardt,  of  Marchiafava  and 
CVlli,  of  Geraldi,  and  of  others,  have  shown  that  intravenous  or  even 
h>-podermic  injection  of  blood  may  transft*r  the  disease  from  man  to  man  ; 
lint  all  attempts  to  pass  the  hcematozoa  through  the  alimentary  canal  into 
the  system  have  so  &r  tailed.  Inside  of  the  lx>dy  the  hoematozoa  have 
a  regular  I'j'cle  of  existence  within  the  red  blood-corpusch^s ;  at  first  tliej' 
consist  of  small  hyaline  anueboid  bodies  which  develoi)  within  the  red 
blood-corpuscles ;  these  bodies  as  they  grow  in  size  become  I'eplete  with 
Euinute  dark  pigment-granules  that  have  bn^n  formtnl  out  of  the  hiemo- 
globin.  After  a  time,  when  the  re<l  blood-corpuscles  have  Ixhmi  destroyed, 
the  parasites  di\ide  into  a  number  of  small  round  or  ovoid  transparent 
bodies,  each  of  which  breaking  away  attacks  a  new  cori)iLscle  and  entera 
a  new  cycle  of  life.  As  was  fii'St  pointed  out  by  Golgi,  the  parasites  of  a 
le^siilarly  intermittent  fever  exist  in  the  blood  in  great  groups  coni])osed 
of  individual  elements  at  about  the  same  stage  of  develoi>uient :  in  conse- 
quen<*e  of  this,  many  thousands  of  parasites  undergo  sporulation  at  or 
near  the  same  time,  which  sporulation  is  always  folloM'cd  by  the  malarial 
paroxysm  :  so  that  it  would  api)ear  as  if  the  febrile  reaction  wen*  caused 
bj*  si>me  poison  produced  in  the  jirocess  of  development  of  the  parasite. 
Whether  the  malai'ial  fever  shall  tjike  the  t4»i'tian,  the  <iuai'tan,  or  the 
quotidian  form  probably  dei)ends  upon  thi»  nite  of  develo]>nient  of  the 
hsmatozoa,  although  there  seems  to  be  still  some  doubt  whether  there 
are  Lasniatozoa  which  |)ass  through  the  whole  cycle  in  twenty-four  hours 
and  produce  the  quotidian  paroxysms.  There  appear  also  to  ])e  differ- 
ences in  the  organisms  corresponding  with  clinie^il  <liffen^nces  in  the 
malarial  disease. 

The  {Kirasite  of  tertian  fever  grows  from  a  minute  hyaline  lM)dy  into  a 
fhll'grown  organism  about  the  size  of  a  red  blood-c(»rpus<*Ie,  which  de- 
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velops  by  segmentatiou  into  fifteen  or  twenty  spomles  in  about  forty-eight 
hours ;  the  smaller  parasite  of  the  quartan  fever  requires  seventy-two 
hours  for  its  life-cycle,  and  produces  usually  from  five  to  ten  sporulee, 
which  are  commonly  arranged  about  a  central  mass  of  pigment  so  as 
to  form  a  rosette.  There  may  be  in  the  blood  two  or  more  groups  of 
organisms ;  if  there  be  two  groups  of  tertian  or  three  groups  of  quartan 
organisms,  each  group  passing  through  its  own  successive  cycles  inde* 
I)endently,  a  series  of  quotidian  paroxysms  will  result. 

The  parasite  of  remittent  malarial  fever  varies  from  the  other  mal- 
arial organisms  in  being  considerably  smaller,  and  in  giving  rise  to 
large,  refractive,  crescentic,  ovoid,  and  round  bodies,  with  central  clumps 
of  coarse  pigment-granules,  whose  significance  has  not  been  determined. 
From  these  bodies,  as  well  as  from  the  tertian  and  quartan  parasites^ 
long,  active  flagella  may  develop,  so  that  the  h»matozoa  move  freely 
among  the  blood-corpusdes. 

It  is  evident  that  the  anssmia  and  the  pigmentation  of  paludism  are 
the  direct  results  of  the  destruction  of  the  red  blood-corpuscles  by  the 
parasites.  Further,  severe  cerebral  symptoms  may  be  produced  by  the 
filling  up  of  brain  capillaries  by  the  organism,  which  have  also  been 
detected  in  great  quantities  in  the  capillaries  of  the  gastro-intestinal 
mucous  membrane  in  malarial  cases  .that  have  suffered  frt)m  choleriform 
diarrhoea. 

In  bad  cases  of  malarial  fever  there  is  probably  produced  at  each 
sporulation  almost  a  sufficiency  of  parasites  to  destroy  all  the  red  blood- 
corpuscles  of  the  body.  Moreover,  it  is  well  known  that  cases  of  malarial 
fever  may  get  well  spontaneously.  It  is,  therefore,  evident  that  there 
must  be  some  provision  for  the  destruction  of  the  parasites  in  the  blood* 
There  are  at  present  two  theories :  in  accordance  with  one,  the  blood- 
serum  kills  the  simple  hyaline  forms  before  they  gain  entrance  into  the 
red  corpuscles ;  in  accordance  with  the  other,  certain  cells  act  as  phago- 
cytes. Although  authorities  are  not  agreed,  the  present  evidence  indi- 
cates that  each  of  these  theories  is  in  part  correct, — ^that  is,  that  the 
parasites  are  killed  by  the  blood-serum  and  also  by  phagocytes. 

There  appear  to  be  at  least  three  sets  of  phagocsrtes :  first,  leukoc^teB 
of  the  blood ;  second,  the  endothelial  cells  of  the  arterioles  throughout 
the  body ;  third,  certain  of  the  parenchymatous  cells,  especially  the  oelto 
of  Kupffer  in  the  liver  and  the  pulp-cells  of  the  spleen.  A  phagocytio 
cell  may  contain  any  or  all  of  the  following :  1,  red  blood-corpusdeB^ 
normal,  altered,  or  in  fragments ;  2,  masses  of  haBmosidenn  (probaUy 
formed  within  the  cells) ;  3,  malarial  parasites  in  different  phases  of  tl» 
developmental  cycle,  many  of  them  degenerated  or  going  to  pieces ;  4^ 
malarial  pigmenti,  especially  the  central  pigment  clumx>s  from  segment- 
ing parasites;  and  5,  white  cells,  both  mononuclear  and  polynndeflr. 
Again,  certain  large  cells  contain  other  phagocytes  with  their  oontentB. 
According  to  L.  F.  Barker,  leukocytes  are  especially  apt  to  oontain  woU^ 
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prfserved  parasites,  whilst  the  large  phagocytic  cells  of  the  spleen — 
makrophage^ — and  liver  contain  with  the  paitusites  large  numbers  of  in- 
fected red  blood-corpuscles.  Ck)lgi  has  brought  foi^wiird  evidence  that 
there  is  a  periodicity  of  the  phagocyix)sis  corresponding  to  the  develop- 
mental cycle  of  the  parasite. 

The  observation  of  Dock,  that  the  malarial  parasites  are  arrested  in 
rbeir  development  soon  after  the  death  of  a  patient,  strongly  indicates 
that  phagocytosis  is  not  the  only  method  of  their  destruction  in  the  body. 
Morbid  Anatomy. — ^The  anatomical  changes  occurring  in  the  milder 
forms  of  malaria  are  but  little  known,  since  patients  rai'ely  die.  The 
fiital  cases  are  usually  those  of  pernicious  malaiia,  in  which  the  conspicuous 
changes  are  to  be  found  in  the  spleen.  This  organ  is  enlarged  to  a  greater 
or  lesi  extent,  is  dark-coloi*ed,  and  of  diminished  consistency.  On  section 
the  pulp  resembles  dregs  of  paint.  The  follicles  and  tnibeculfe  are  in- 
distinct. At  times  nodules  of  hemorrhagic  infarction  are  to  be  found, 
and  rarely  rupture  of  the  capsule  may  occur.  The  liver  and  kidnej-s  are 
swollen  and  opaque.  Pigment-granules  from  degenerated  blood-eorpuscles 
may  be  found  fi-ee  or  enclosed  within  leukocytes,  in  the  spleen,  and  in  the 
Uood'Vessels  of  the  liver,  kidneys,  intestine,  and  brain.  Foci  of  necrosis 
have  been  found  in  the  liver  and  kidneys.  In  patients  dying  from  ex- 
posure to  chronic  malaria  the  eidai*ged  spleen  is  dense,  its  capsule  and 
trabecal^B  thickened,  and  on  section  the  color  is  either  brown  or  black. 
The  liver  is  enlarged  and  increased  in  density.  On  section  the  color  is 
romposed  of  shades  of  gray  or  bluish-gray,  with  a  tendencjy  to  the  forma- 
tion of  dark  pat^shes.  The  pigment  is  especially  abundant  in  tlie  vicinity 
of  the  blood-vessels,  and  the  connective  tissue  is  somewhat  incresused. 
A  similar  grayish  slate-color  from  the  presence  of  particles  of  black 
pigment  may  be  present  in  the  kidneys,  bmin,  and  bone-marrow,  and 
sometimes  in  the  mucous  membrane  of  the  stomach  and  intestines. 

Symptomatology. — ^The  paroxysms  of  an  intermittent  fever  may 
c«»nimence  suddenly,  or  may  be  preceded  by  malaise,  anorexia,  or  other 
general  prodromes.    The  typical  attack  is  composed  of  three  stages, — the 
chill,  the  fever,  and  the  sweat.    The  first  stage  commences  with  a  feeling 
of  cold  in  the  back,  which  soon  radiates  into  all  portions  of  the  lx)dy, 
and  is  accompanied  with  horripilations,  which  may  become  so  violent 
that  the  teeth  chatter,  whilst  the  body  trembles  sufficiently  to  shake 
the  couch  upon  which  the  patient  lies.     The  skin  is  jiale,  cold,  and  by 
Adutraction  of  the  erector  pili  muscles  thrown  into  goose-flesh.     Ver- 
tigo, cephalalgia,  ringing  in  the  ears,  troubles  of  vision,  dilated  pupils, 
vomiting,  abundant  urination,  and  frequent^  smiUl  pulse  are  common 
phenomena.     Notwithstanding  the  coldness  of  the  surface  and  of  the 
extremities,  the  bodily  temperature  begins  to  rise  at  the  veiy  onset  of 
the  attack,  so  that  before  the  chill  is  over  104°  or  105°  F.  may  be  i-eached, 
and  the  surfoee  be  extremely  hot.     Gradually  the  cold  stage  passes  into 
that  of  fever,  with  brilliant  eyes,  congested  face,  strong,  perliai)S  dicrotic, 
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pulse,  forious  headache,  and  various  nervous  disturbances,  such  as  mental 
confusion,  unrest,  and  even  delirium.  Usually  in  from  three  to  four 
hours,  but  in  some  cases  not  until  ten  or  even  more  hours,  the  hitherto  dry 
skin  breaks  out  into  a  profuse  perspiration,  which  is  followed  by  a  rapid 
fall  of  the  temperature  to  98.5°  F.,  and  commonly  in  from  two  to  four 
more  hours  the  subject  has  apparently  recovered  his  normal  condition. 
In  some  eases  there  can  be  detected  during  the  stage  of  fever  an  enlarge- 
ment and  tenderness  of  the  spleen,  which  abates  during  the  sweating 
stage.  Maissuriany  affirms  that  an  intermittent  splenic  bruit  synchro- 
nous with  the  pulse  may  sometimes  be  heard.  The  urine  examined  at 
the  end  of  the  paroxysm  is  often  albuminous,  and,  according  to  Eich- 
horst  and  others,  there  is  an  increiise  of  the  urea  and  of  the  phosphoric 
acid,  and  a  decrease  of  the  chlorides,  during  the  whole  paroxysm.  The 
observation  of  Brousse,  that  the  urinary  toxicity  is  increased  by  the 
paroxysm,  was  not  confirmed  in  the  experiments  of  Laveran. 

The  return  of  the  paroxysm  of  intermittent  fever  depends  upon  the 
type  to  which  the  attack  conforma  In  the  quotidian  the  paroxysm  recurs 
daily ;  in  the  tertian,  every  other  day  ;  in  the  quartan,  every  third  day. 
Typically,  the  hour  of  recurrence  should  be  that  of  the  first  attack,  but 
very  commonly  in  an  intermittent  fever  each  paroxysm  appears  two  or 
even  more  hours  before  it  is  due.  On  the  other  hand,  especially  under 
the  influence  of  not  sufficiently  large  doses  of  quinine,  the  intermittent 
fever  often  undergoes  retardation,  so  that  the  paroxysms  are  one  or  more 
hours  behind  time  in  their  appearance.  The  malarial  paroxysm  occurs 
almost  always  in  the  daytime,  and  when  the  paroxysm  of  an  accelerating 
or  retarding  intermittent  comes  to  the  night  it  is  very  prone  at  one  leap 
to  jump  over  the  whole  period  of  darkness.  The  cause  of  the  rarity  of 
nocturnal  attacks  of  intermittent  fever  is  not  certain.  We  have  seen, 
however,  in  a  watchman  who  habitually  slept  during  the  day  and  worked 
at  night,  nocturnal  instead  of  diurnal  paroxysms. 

Varieties  in  the  intermittent  paroxysms  are  very  common.  In  the 
miyority  of  cases  as  seen  in  the  latitude  of  Philadelphia  the  chill  is  very 
slight  or  altogether  wanting.  The  sweating  stage  is  also  frequently  not 
pronounced,  so  that  the  whole  paroxysm  is  reduced  to  from  six  to  ten 
or  perhaps  more  hours  of  a  mild  fever  with  headache. 

The  variations  in  the  intermittent  paroxysm  may  be  so  great  that 
the  typical  febrile  attack  is  entirely  replaced  by  a  new  set  of  phenomena. 
Thus,  violent  urticaria  attended  with  almost  delirious  excitement  may 
replace  the  chill,  and  is  said  also  sometimes  to  constitute  the  whole  par* 
oxysm.  The  most  common  of  these  irregular  intermittent^  is  that  which 
is  known  as  brow  ague,  in  which  the  attack  consists  of  a  violent  pain 
centred  in  the  supraorbital  foramen,  filling  the  whole  side  of  the  head 
with  agony,  attended  in  rather  exceptional  cases  with  great  depreasiony 
and  perhaps  with  vomiting.  In  some  cases  the  malarial  attack  may  oon* 
sist  of  frightful  neuralgic  pain  in  the  trunk  or  the  extremitiea.     In  a 
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somewhat  rarer  form  of  irregular  malarial  fever,  of  which,  however,  we 
have  seen  a  number  of  cases,  the  attacks  consist  of  a  recurring  serous 
or  choleriform  diarrhoea,  which  yields  to  no  treatment  except  that  which 
is  antimalarial.  A  very  rare  variety'  which  we  have  seen  once  or  twice 
is  that  in  which  the  whole  paroxysm  consists  of  a  protracted  epilepti- 
form eonvnlsiou,  which  may  so  closely  resemble  the  convulsion  of  idio- 
pathic epilepsy  as  to  lead  to  the  diagnosis  of  that  disease.  It  is  asserted 
that  the  irregular  malarial  paroxysm  may  take  the  form  of  recurring 
attacks  of  congestion  of  the  lungs,  each  attended  with  the  physical  signs 
of  an  incipient  pneumonia.  Paroxysmal  paraplegia  and  other  paralyses 
have  been  reported  from  time  to  time  as  of  malarial  origin. 

Remittent  Fever,  ^stivo- Autumnal  Fever. — The  bilious  remittent 
ffrer,  or  simply  the  hilious  fever,  of  the  Southern  United  States  diflers 
clinically  from  ordinary  intermittent  fever  in  having  the  paroxysms  so 
prolonged  that  they  run  into  one  another  witliout  any  complete  inter- 
mission. The  tyi)es  of  the  paroxysms  are  the  same  as  in  ordinary  inter- 
mittent fever,  quotidian,  tertian,  and  quartan,  though  the  qiuirtan  type 
is  extremely  rare.  Next  to  the  quotidian  in  frequency  is  probably  the 
double  tertian,  in  which  there  are  two  diiily  paroxysms  at  different  times 
of  day :  the  first  paroxysm  oceurs  in  the  morning,  the  second  in  the 
evening,  of  the  first  dsij^ ;  the  third  paroxysm  in  the  morning,  the  fourth 
in  the  evening,  of  the  second  day ;  and  so  on.  Remittent  fever  usually 
comes  on  with  distinct  prodromes,  such  as  malaise  and  epigastric  weight 
and  fulness.  Often  there  is  a  chill,  mostly  mild  in  character,  followed 
by  a  violent  febrile  reaction,  with  heavily  coated  tongue,  extreme  thirst, 
nausea,  and  vomiting.  At  this  time  the  pulse  is  usually  infrequent  in 
pniportion  Uy  the  fever.  In  from  eight  to  twenty  hours  a  remission 
ocenrcL  with  mild  jierspiration  and  lessening  of  the  symptoms,  to  be 
sneceeded  by  a  paroxysm  of  fever  like  the  first.  In  this  way  arises  a 
fierce  fever  with  regular  remissions  and  paroxysms.  The  pulse  becomes 
more  rapid,  rising,  it  may  be,  to  120  a  minute,  and  the  skin  dries. 
Epigastric  pains  and  tenderness,  with  nausea  and  vomiting,  are  oomnion 
^rmptouia,  and  are  usually  associated  with  constipation,  gi*een,  bLick,  or 
yellowish,  very  offensive  stools,  scanty  urine,  and  the  appearance  of  a 
yellowijsb  hue  of  the  skin  and  conjunctiva,  which  by  the  fifth  day  of 
the  disease  has  usually  deepened  into  the  bronze  of  a  pronounced  jaun- 
dice. At  this  time  very  commonly  hepatic  enlargement  and  tenderness 
can  be  demonstrated.  The  nervous  symptoms  may  consist  simply  of 
headache,  with  apathy  and  a  mild  somnolence,  but  stupor  and  delirium 
are  common  phenomena.  In  favorable  cases  the  symptoms  gradually 
alote,  the  first  evidence  of  change  often  being  frequent  copious  dark  tar- 
like discharges  from  the  bowels.  In  veiy  unfavorable  eases  the  symptoms 
of  vital  fiulure  come  on  early,  and  with  a  dusky,  livid,  purplish,  or 
bronze  skiii^  cold  extremities,  dark-brown  tongue,  tympanitic  abdomen, 
and  low  delirium  ending  in  stupor  or  coma,  the  patient  passes  on  to 
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death,  which  usually  occurs  between  the  seventh  and  the  fourteenth 
day  of  the  disease.  Under  these  circumstances  there  are  often  excessive 
vomiting,  not  rarely  hiccough,  and  sometimes  black  or  bloody,  persistent 
diarrhoea.  In  another  set  of  cases  the  symptoms  are  said  to  assume  more 
and  more  the  appearance  of  a  typhoid  fever,  with  the  remissions  little 
marked  and  the  stupor,  subsultus  tendinum,  carphologia,  and  other  symp- 
toms of  adynamia  strongly  pronounced. 

Pernicious  Fever. — Malignant  or  congestive  malai'ial  fever  may  sud- 
denly develop  out  of  an  ordinary  miasmatic  fever,  or  may  come  on  ab- 
ruptly during  apparent  good  health.  Three  forms  of  it,  the  algid,  the 
comatose,  and  the  hemorrhagic,  are  described  by  systematic  writers. 
The  divisions  are,  however,  arbitrary. 

In  the  algid  nuilarial  fever,  as  ordinarily  seen,  there  are  livid  paleness 
of  the  face,  with  an  expression  of  alarm,  and  often  of  collapse,  great  cold- 
ness of  the  extremities  and  sometimes  even  of  the  surfece  of  the  body, 
and  an  abundance  of  colliquative  sweat.  The  internal  temx)erature  may 
be  below  or  above  normal.  There  may  be  oppression,  epigastric  weighty 
intense  thii-st,  violent  vomiting,  and  choleriform  diarrhoea.  The  respira- 
tion is  apt  to  be  hurried,  irregular,  panting,  not  rarely  sighing,  with 
occasionally  each  inspiration  interrupted  in  its  progress  and  effected  as 
by  a  double  effort.  The  small,  irregular  pulse  may  be  corded  or  may  be 
feeble ;  not  rarely  it  is  intermittent,  sometimes  as  high  as  170  a  minute. 
Great  restlessness  and  uneasiness,  with  a  complete  retention  of  conscions- 
uess,  may  exist,  as  in  ^'  walking  cholera,"  clearness  of  mind  and  the  ability 
to  go  about  the  room  remaining  when  the  pulse  is  imperceptible.  Those 
symptoms  may  increase  until  death  takes  place  quietly  in  collapse,  or  may 
be  followed  by  reaction  and  fever. 

In  the  comatose  variety  there  is  marked  cerebral  disturbance^  with 
partial  or  complete  unconsciousness  and  symptoms  of  collapse,  or  with 
high  fever  ending  in  death  with  profound  coma. 

In  cases  of  algid  pernicious  fever  the  dejections  may  consist  of  bloody 
serum  or  of  pure  blood,  but  the  typical  hemorrhagic  form  is  that  in  which 
either  hsematuria  or  haemoglobinuria  is  the  most  prominent  symptom. 
In  some  of  these  cases  the  general  symptoms  resemble  those  of  bilioos 
fever,  with  chill,  violent  vomiting,  intense  lumbar  rachialgia,  high  fev^, 
and  jaundice.  In  other  cases  the  febrile  paroxysm  is  wanting,  the  only 
symptoms  being  hfemoglobinuria,  lasting  from  twelve  to  thirty-six  hoiin^ 
violent  perspiration,  and  collapse.  The  urine  is  albuminous ;  it  contains 
an  abundance  of  h»moglobin,  and  often,  although  not  always,  entire  blood- 
corpuscles. 

As  seen  in  the  neighborhood  of  Philadelphia,  pernicious  fever  offlsrB 
a  mixture  of  the  symptoms  of  the  algid  and  comatose  forms.  The 
hflematuric  form  occurs  in  the  extreme  southern  United  States,  and  alflO 
in  the  tropical  portions  of  Southern  America,  Africa,  and  perhaps  Asia^ 
Cases  of  pernicious  fever  may  differ  entirely  from  any  of  the  tyx>es  given : 
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thoa,  Airioos  epileptiform  convulsions,  or  violent  dj-spnoea,  or  a  wild 
deliriunu  or  an  overwhelming  sweat  with  collapse,  or  sudden,  frightful, 
cardialgic  pains,  ending  in  syncope  and  death,  may  be  the  outcome  of  a 
malignant  malarial  poisoning. 

Malarial  Cachexia. — As  the  result  of  the  continued  ingestion  of  the 
poison  in  a  malarious  district^  or  of  improper  treatment,  or  of  some  pecu- 
liarity in  the  malarial  germ  which  makes  it  with  great  difficulty  respond 
U)  treatment,  there  may  be  developed  the  condition  known  as  malarial 
cachexia,  in  which  the  chief  symptoms  are  excessive  ansemia  and  enlarge- 
ment of  the  spleen,  often  with  pigment  deposits,  secondary  atrophies, 
or  other  structural  changes,  in  various  internal  organs.  In  the  vast  ma- 
jority of  cases  malarial  cachexia  is  associated  with  irregularly  recurring 
febrile  paroxysms,  but  it  is  affirmed  that  it  may  exist  without  distinct 
INuroxysm.  It  has  been  shown  by  Kelch  that  a  single  violent  malarial 
paroxysm  may  cause  a  diminution  of  one  million  of  red  corpuscles  per 
cabic  millimetre ;  and  in  malarial  cachexia  the  pi*oportiou  of  red  blood- 
corpuscles  sometimes  falls  to  five  hundred  thousand,  instead  of  five  mil- 
lion, in  a  cubic  millimetre  of  blood.  Headache,  insomnia,  anorexia,  dys- 
pepsia, and  various  secondary  symptoms  are  coimnon,  whilst  hemorrhages 
from  the  mucous  membranes  and  serous  exudations  into  the  subdermal 
oellolar  tissue,  or  into  the  pericardial  and  pleural  or  other  cavities,  are 
not  infrequent.  The  liver  is  usually  increased  in  size,  but  may  be 
atrophic  Among  the  most  impoitant  of  the  secondary  diseases  are 
nephritis,  subacute  or  chronic,  and  chronic  perilobular  pneimionia.  The 
enlarged  spleen  is  usually  firm  and  smooth  to  the  touch,  and  may  appar- 
ently fill  up  almost  the  whole  abdominal  cavity. 

Diagnosis. — ^The  diagnosis  of  an  ordinary  malarial  fever  is  easy,  but 
in  irregular  malaria  the  symptoms  may  be  misleading.  If  paroxysmal 
disturbances  of  any  character  recur  at  not  very  long  intervals  with  show 
of  regularity,  malarial  disease  should  be  siLspected,  and  an  examination 
at  the  blood  be  made,  or  the  eflfect  of  quinine  be  determined.  If  sufficient 
do6es  of  quinine  &U  to  influence  the  paroxysmal  disturbance,  the  proba- 
bOitieB  are  altogether  against  such  disturbance  being  of  malarial  origin. 
It  baft  been  affirmed  by  various  practitioners  that  there  are  in  the 
Southern  United  States  malarial  fevers  of  a  continued  ty]>e  which  are 
not  arrested  by  quinine ;  but  the  nature  of  such  cases  is  doubtful,  and 
farther  studies  of  the  autumnal  fevers  of  the  South,  with  careful  inves- 
tigations of  the  blood,  are  urgently  needed  at  this  time. 

The  most  common  forms  of  paroxysmal  fever  simulating  malaria  are 
those  of  septicemia  and  hepatic  disease.  In  any  doubtful  ciise  the  final 
diagnosis  must  rest  largely  upon  the  finding  or  not  finding  of  the  malarial 
orjuanisnia.  If  there  be  no  detectable  organisms  and  no  response  to 
quinine,  the  case  should  be  considered  not  malarial.  In  looking  for 
adftrial  organisms,  the  most  satisfactory  results  are  obtained  by  direct 
«unination  of  the  firesh  blood.    A  thin  cover-glass,  fi*eshly  cleaned  with 
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nitric  acid,  then  with  alcohol,  and  finally  with  ether,  receives  a  very 
small  drop  of  blood  from  the  end  of  the  finger  or  the  lobule  of  the  ear, 
and  is  placed  upon  a  thoroughly  cleaned  glass  slide.  The  blood  will 
spread  into  a  thin  layer  by  the  weight  of  the  cover-glass,  and  should  at 
once  be  examined  with  the  aid  of  an  oil-immersion  lens.  The  parasites 
may  be  seen  with  a  dry  lens  of  high  power,  but  satisfactory  results  are 
obtained  only  with  the  immersion  lens. 

Staining  of  the  organisms  sometimes  is  advantageous.  A  small  drop 
of  blood  is  first  allowed  to  spread  out  between  two  thoroughly  cleaned 
cover-glasses,  and  these  are  then  separated  by  sliding  one  from  the  other. 
After  they  have  thoroughly  dried,  they  are  immersed  in  a  mixture  of 
equal  parts  of  absolute  alcohol  and  ether  for  half  an  hour.  This  fixes 
the  blood  firmly,  and  it  may  then  be  stained  with  methylene-blne  and 
counterstained  with  eosin.  Chezinski's  mixture,  composed  of  concen- 
trated axiueous  solution  of  methylene-blue  diluted  with  an  equal  quantity 
of  water  and  twice  the  quantity  of  one-half  per  cent,  solution  of  eosin  in 
sixty  per  cent,  alcohol,  gives  excellent  results.  The  cover-glasses,  after 
being  fixed,  are  treated  with  the  staining  solution  for  several  minutes, 
then  washed  off,  dried,  and  mounted  in  balsam.  The  parasites  are 
stained  blue,  the  red  coi-puscles  pink. 

Prognosis. — Malarial  fever  occur ling  in  a  previously  healthy  subject 
and  in  the  central  United  States,  if  at  once  recognized  and  properly 
treated,  never  ends  in  death :  it  is  always  curable,  provided  the  nature 
of  the  disease  be  recognized  and  appropriate  treatment  employed ;  but  it 
may  be  essential  to  remove  the  patient  out  of  the  malarious  district  in 
order  to  prevent  perpetual  reinfection.  In  tropical  countries  malarial 
diseases,  especially  if  reinforced  by  continued  exposure  to  the  cause,  may 
end  fatally. 

Prophylaxis.— Although  no  prophylaxis  will  afford  an  absolute  pro- 
tection from  the  malarial  organism,  much  can  be  done  by  those  who  must 
expose  themselves  by  obeying  the  following  simple  rules :  first^  avoid 
going  out  in  the  early  morning  or  during  the  evening  or  nighty  especially 
when  the  weather  is  in  any  degree  foggy ;  second,  sleep  in  the  second  or 
third  story  of  the  house ;  third,  take  from  five  to  ten  grains  of  quinine 
either  directly  after  breakfast  or  on  going  to  bed  at  night. 

Treatment. — ^The  ordinary  paroxysm  of  intermittent  fever  requirei 
no  treatment,  but  the  evening  after  its  recognition  the  patient  should 
take  a  full  dose  of  calomel  and  podophyllin,  and  in  the  morning  frooi 
fifteen  to  twenty-five  grains  of  quinine,  so  administered  that  the  first 
dose  shall  be  taken  from  eight  to  ten  and  the  last  dose  from  four  to 
five  hours  before  the  expected  recurrence  of  the  paroxysm.  The  exact 
amount  of  quinine  given  should  depend  ujwn  the  known  obstinacy  of 
the  malaria  of  the  district.  To  the  adult,  in  Philadelphia,  twenty  grainB 
may  be  given  ;  fexther  south,  thirty  grains.  The  quinine  should  be  re- 
peated the  second  day  in  somewhat  smaller  or  larger  dose  aooordiqg 
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to  the  effect  of  the  first  administration.  The  paroxysms  having  thus 
been  broken,  the  patient  should  be  put  upon  Fowler's  solution,  from 
three  to  six  drops  after  meals,  and  no  more  quinine  given  until  the 
seventh  day,  at  which  time  the  malarial  paroxysm  has  a  pronounced 
tendency  to  recur;  to  prevent  this  recurrence,  from  fifteen  to  twenty- 
five  grains  of  the  alkaloid  should  be  administered  every  seventh  day 
for  from  four  to  six  weeks.  The  quinine  must  be  given  in  solution  or 
in  encapsulated  powders,  or  in  fresh  pills  of  the  bisulphate.  Old  sugar- 
coated  pills  of  the  sulphate  are  not  trustworthy  for  prompt  action. 

When  the  malarial  paroxysm  takes  on  an  irregular  form,  brow  ague, 
for  example,  larger  doses  of  quinine  are  required  to  put  it  aside,  so  that 
fit)m  twenty-five  to  thirty-five  grains  should  be  given  in  the  intervals  and 
repeated  in  ascending  doses  until  complete  control  is  obtained. 

The  treatment  of  a  pernicious  malarial  paroxysm  is  a  matter  of  the 
greatest  importance.  We  have  found  that  amyl  nitrite  will  at  once  put 
an  end  to  the  chill  in  an  ordinary  malarial  paroxysm  without  in  iiny  way 
interfering  with  the  after-development  of  the  fever  and  sweat.  It  is, 
therefore,  probable  that  the  drug  will  prove  of  service  in  the  algid  form 
of  pernicious  malaria  in  bringing  about  reaction.  If  the  centnil  tempera- 
ture during  a  pernicious  chill  be  low,  the  hot  bath  should  be  used.  When 
there  is  a  distinct  hypei-pyrexia  cold  affusions  uuiy  be  practised,  whilst 
at  the  same  time  external  heat  and  mild  simipisms  are  freely  used  on  the 
extremities.  In  the  cases  which  we  have  seen  there  has  been  a  heart- 
fulore,  which  is  to  be  met  by  the  free  hypodermic  use  of  digitalis, 
Btrychnine,  and  cocaine.  No  time  should  be  lost  in  producing  a  pro- 
found cinchonism,  in  the  hope  that  by  destroying  the  forming  crop  of 
parasites  the  length  of  the  paroxysms  will  be  diminished.  If  the  stomach 
cannot  be  employed,  a  well-acidulated  (tartaric  acid)  rectal  injection 
of  thirty  grains  of  quinine  bisulphate  should  be  given,  whilst  ten  to 
twenty  grains  of  the  bisulphate  are  given  hyjKMiermically.  Two  hours 
falter,  if  relief  has  not  come,  the  rectal  injection  should  be  rei)eated. 
At  least  seventy-five  grains  of  quinine  should  be  given  within  eighteen 
hooxs  after  the  first  coming  on  of  the  paroxysm,  and  cinchonism  should  be 
steadily  maintained  for  a  week,  to  be  followed  by  the  free  use  of  Fowler's 
liolationy  with  iron  and  other  tonics,  and  the  weekly  doses  of  quinine. 

The  saccessful  treatment  of  chronic  malaria  is  often  one  of  great 
difficulty.  The  common  method  of  continually  giving  quinine  in  moder- 
ate dose  we  believe  to  be  bad :  the  patient  is  worried  by  the  drug  and  the 
oiguuflms  are  not  scathed ;  in  our  opinion  it  is  much  better  to  produce  at 
intervals  distinct  cinchonism.  Experience  has  shown  that  quinine  has 
much  more  influence  in  these  cases  if  given  along  with  drugs  which  act 
upon  the  emnnctories ;  in  some  cases  potassium  bit^trate  does  good, 
whilst  a  bitter  purgative,  such  as  aloes,  given  daily  for  a  length  of  time  in 
nch  dose  as  will  produce  soft  stools  is  often  of  the  utmost  service  where 
there  are  pronounced  hex>atic  congestion  and  enlargement ;  mercurials, 
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nitrohydrochlorio  acid,  ammoniam  chloride,  and  other  appropriate 
remedies  (see  Chronic  Hepatitis)  may  be  necessary  before  saccess  can 
be  expected.  The  arsenical  preparations  are  especially  valuable.  In 
obstinate  cases  they  should  be  given  in  such  doses  as  to  cause  the  slight* 
est  puffiness  of  the  fewje  or  albuminosity  of  the  urine,  then  for  a  time  with- 
drawn, and  again  given  pro  re  nata.  Iron  with  a  simple  bitter  may  be 
administered  as  freely  as  the  stomach  will  bear.  Removal  from  the  mal- 
arial district  is  often  essential.  It  is  a  popular  belief,  whose  correctness 
we  have  confirmed  by  observation,  that  going  into  a  high  mountainous 
country  will  bring  out  a  malaria  which  has  remained  latent, — an  indica- 
tion that  local  deposits  of  the  organism  are  formed  in  the  body.  Short 
but  vigorous  courses  of  quinine  and  of  arsenic  should  therefore  be  given 
from  time  to  time  to  persons  who  have  suffered  from  malarial  cachexia, 
even  if  the  symptoms  are  not  active.  In  bad  cases  of  malarial  an»mia  it 
may  be  essential  to  put  the  patient  to  bed,  and  even  sometimes  to  enforce 
a  modified  rest-cure.  When  there  is  enlargement  of  the  spleen,  iodine 
ointment  may  be  used  externally  over  the  organ,  whilst  solid  extract  of 
ergot  is  given  in  ftdl  dose,  from  thirty  to  fifty  grains  a  day,  in  capsules. 

DYSENTERY. 

Definition. — A  specific  disease,  characterized  by  inflammation  of 
the  large  intestine,  associated  with  frequent,  slimy,  hemorrhagic  stoola 
and  tenesmus. 

The  term  dysentery  was  originally  applied  to  painftd  stools  in  contrast 
with  diarrhoea, — frequent  stools.  The  seat  of  the  former  was  considered 
to  be  in  the  large  intestine,  that  of  the  latter  in  the  small  intestine.  In 
recent  times  research  has  been  directed  towards  ascertaining  the  imme- 
diate cause  of  the  dysentery,  and  has  resulted  in  the  recognition  of  a 
variety  of  exciting  causes. 

Etiology. — It  has  long  been  known  that  dysentery  is  likely  to  oocnr 
in  the  form  either  of  epidemics  or  of  endemics,  and  as  sporadic  eaaeB» 
Epidemics  occur  particularly  among  collections  of  individuals  living  in 
close  quarters,  as  in  camx>s,  barracks,  or  institutions.  The  disease  is 
especially  likely  to  occur  when  the  surroundings  are  insanitary,  partio- 
ularly  where  there  is  exposure  to  cold  and  wet,  insufficient  or  improper 
food,  contaminated  drinking-water,  and  depressing  or  exhausting  mentali 
moral,  or  physical  influences.  Of  persons  exposed  to  sudi  inflnenoefl^ 
those  enfeebled  by  disease  or  excesses  are  chiefly  liable.  Dysentery  is 
more  likely  to  prevail  during  hot  damp  weather,  as  in  the  summer  or 
tlie  fall.  The  conditions  of  its  origin  have  been  found  to  be  especiaUj 
prevalent  in  malarial  regions,  and  the  exciting  cause  or  causes  are 
likely  to  be  found  in  drinking-water,  the  injurious  effects  of  which  are 
enhanced  by  contamination  with  the  dejections  of  persons  already  af- 
fected. The  disease  occurs  in  all  parts  of  the  world,  and  the  varied 
found  in  tropical  regions  has  received  the  term  tropical  dy^eniery^    It  ii 
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probable  that  most  of  the  cases  of  dysentery  seen  in  the  tropics,  whether 
endemic  or  sporadic,  are  due  chiefly  to  ^e  presence  of  an  intestinal 
parasitey  the  anuBba  d^genierim.  The  occurrence  of  amoebae  in  dysenteric 
stools  was  first  announced  by  Losch,  and  Koch  found  them  in  the  tissues 
at  the  base  of  the  intestinal  ulcers  and  in  the  capillaries  of  the  liver  in 
the  vicinity  of  hepatic  abscesses  occurring  in  dysentery.  Osier  first  in 
America  described  their  presence  in  dysenteric  abscesses,  and  numerous 
observers  have  since  confirmed  this  observation.  AmoebaB,  however,  are 
to  be  found  in  the  colon  in  a  variety  of  diseases,  and  even  in  health,  and 
may  not  present  any  morphological  characteristics  by  which  they  are  to 
be  distinguished  from  amoBbse  found  in  dysentery.  The  latter  amoBbaB, 
as  shown  by  Kartulis,  are  distinguished  by  being  pathogenic  in  cats. 

Epidemics,  endemics,  and  sporadic  cases  of  dysentery  arising  in  the 
temperate  zones  are  usually  attributed  to  bacteria,  and  it  is  also  proba- 
ble that  the  pi-ogress  of  tropical  dysentery  is  favored  or  influenced  by 
their  presence.  There  is  no  agreement  as  to  the  existence  of  specific 
bacteria  in  the  production  of  dysentery,  although  several  observers  have 
described  the  occurrence  of  unusually  minute  bacilli  differing  from  those 
found  in  other  intestinal  affections. 

Mo&BLD  Anatomy. — ^The  anatomical  changes  found  in  dysentery  do 
not  differ  from  those  present  in  inflammation  of  the  large  intestine 
due  to  other  causes  than  those  specifically  concerned  in  the  production 
of  this  disease.  A  catarrhal,  follicular,  diphtheritic,  or  gangrenous  in- 
flammation of  the  large  intestine  may  occur  in  a  variety  of  diseases,  as 
cholera,  typhoid  fever,  scarlet  fever,  and  small-pox,  in  which  affections 
the  intestinal  inflammation  is  to  be  regarded  as  a  complication  of  the 
disease  in  which  it  occurs.  A  diphtheritic  colitis  may  result  even  from 
mercurial  poisoning  or  be  due  to  ursemia. 

The  lesions  are  usually  confined  to  the  large  intestine,  increasing  in 
severity  from  above  downward.  The  most  extreme  alterations  are  more 
frequently  found  in  the  lower  portion,  especially  in  the  rectum,  and  in 
exceptional  instances  the  morbid  changes  may  extend  into  the  lower 
part  of  the  small  intestine.  In  the  same  case  milder  and  more  severe 
ksioDS  may  coexist.  In  catarrhal  inflammation  the  mucous  membrane 
of  the  colon  and  rectum  is  swollen  and  injected,  whilst  punctate  hemor- 
rhages are  frequent  The  surface  is  besmeared  with  a  viscid  slime,  in 
which  epithelium,  blood,  or  pus  may  be  present.  The  submucous  tis- 
Boe  is  swollen,  and  often  forms  irregular  thickenings,  i)artly  from  oedema 
and  partly  from  cellular  infiltration.  The  solitary  follicles  are  often  en- 
lari^  through  cellular  hyperplasia,  and  are  surrounded  by  a  border  of 
injected  vessels.  If  a  predominant  enlargement  of  these  follicles  exists 
they  may  serve  as  the  source  of  abscesses,  which  discharge  into  the  in- 
testine and  cause  ulcers.  These  increase  in  size  and  coalesce,  and  the 
arocous  membrane  becomes  extensively  undermined.  To  this  condition 
the  termfoOicidar  i^ftammation  is  applied. 
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A  diphtheritic  inflammation  is  indicated  by  the  presence  of  bran-like 
spots  or  patches,  the  former  often  seated  over  hyperplastic  follicles,  the 
latter  frequently  first  seen  in  the  flexures  of  the  large  intestine  and  over 
the  transverse  and  longitudinal  bands  which  form  the  dividing  lines 
between  the  pouches  of  the  colon.  The  latter  localization  is  explained 
by  Virchow  as  the  result  of  the  mechanical  action  of  fEecal  masses  upon 
the  affected  portions  of  the  intestine.  These  patches  represent  super- 
ficial necroses  of  the  mucous  membrane,  tending  to  spread  in  all  direc- 
tions, and  eventually  covering  the  entire  wall  of  the  intestine.  They 
become  discolored  by  intt^tinal  contents,  especially  by  bile  and  blood- 
pigment^  and  assume  a  dark  green  or  greenish-brown  color.  These 
necrotic  patches  become  gangrenom,  and  are  then  detached  as  small  or 
large  sloughs,  sometimes  causing  profuse  hemorrhage  and  more  or  less 
extensive  ulceration  of  the  mucous  membrane.  The  submucous  tissue 
becomes  swollen,  the  muscular  coat  a^dematous,  and  the  inflammatory 
proe^ess  may  extend  to  the  serous  coat,  the  peritoneal  surface  of  which 
is  injected,  hemorrhagic,  and  ex>vered  with  fibrin.  The  mesocolon  may 
also  become  infiltrated  with  inflammatory  exudation,  forming  a  brawny 
mass  in  which  al)scesse«  may  arise,  discharging  into  the  intestine  or 
breaking  through  the  peritoneum  and  producing  peritonitis.  The  mes- 
enteric glands  in  the  vicinity  of  the  inflameii  mucous  membrane  are 
hyperplastic  and  injected,  and  may  l>ecome  necrotic  and  softened. 

Councilman  and  Lafleur  have  recently  described  in  detail  the  alter- 
ations which  occur  in  amwbic  dysentery.  These  essentially  represent  an 
ulceration  of  the  nmcous  membnine  due  to  the  presence  of  amcebffi  in 
the  deeper  layers  of  the  mucous  membrane.  An  infiltration  of  the  sub- 
mucous tissue  occurs,  resulting  in  necrosis  and  softening  of  the  overlying 
mucous  membrane  and  the  i)roduction  of  ulcers  with  overhanging  edges 
and  tending  to  become  confluent.  Amoebae  are  present  in  the  infiltrated 
patches  and  at  the  bsuse  of  these  ulcers.  If  purulent  inflammation  is 
present  it  is  regarded  as  the  i-esult  of  a  comjilica/ting  bacterial  invasion. 

The  catarrhal  and  diphtheritic  inflammations  of  the  intestine  may 
cease  at  an  e^rly  stage  with  the  production  of  little  or  no  destruction  of 
the  mucous  membrane ;  but  with  the  formjation  of  ulcers,  whatever  may 
be  their  origin,  the  inflaunnatory  process  tends  to  become  chronic.  More 
or  less  extensive  destruction  of  the  mucous  membrane  exists,  portions  of 
which  may  remain  as  bridges  or  as  projecting  masses  forming  x>seado- 
polypi.  A  fibrous  thickening  of  the  remaining  intestinal  wall  may  result, 
with  the  production  of  induration  or  stricture,  and  the  outlet  of  the 
glaniLs  may  be  obstructed  and  multiple  cysts  be  present  in  the  atrophied 
mucous  membrane. 

Abscess  of  the  liver  is  a  frequent  complication  of  the  severer  varieties 
of  dysentery,  whether  of  amoebic  or  ]>acterial  origin,  although  relatively 
more  frequent  in  the  former.  Councilman  has  shown  that  the  amc&bio 
abscesses  are  probably  due  to  the  direct  invasion  of  the  liver  by  the 
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parasite,  which  may  produce  necrosis,  softening,  and  liquefaction  of  the 
tiasaes  without  associated  suppuration.  If  pus  is  also  present  in  such 
amoebic  necroses  of  the  liver,  it  is  attributed  to  the  associated  presence 
of  pyogenic  bacteria.  True  abscesses  of  the  liver  occur  in  other  varieties 
of  dysentery,  and  are  regarded  as  the  result  of  emboli  from  softened 
thrombi  in  the  intestinal  wall  or  from  the  continuous  extension  of  a 
mesenteric  thrombo-phlebitis  from  the  inflamed  intestine  into  the  liver. 
The  hepatic  abscesses  are  often  multiple,  although  tending  to  become 
oonflnent,  and  frequently  perforate  the  diaphragm,  when  the  pus  is  dis- 
charged through  the  lung.  The  further  history  of  such  abscesses  is 
deecribed  in  the  section  on  suppurative  hepatitis. 

Among  the  other  occasional  complications  of  dysentery  are  abscesses 
in  remote  parts  of  the  body,  suppurative  inflammation  of  the  serous  cavi- 
ties and  joints,  and  endocarditis.  Kote worthy  possible  comx^lications 
of  chronic  dysentery  ai^e  parenchymatous  d^eneration  of  the  kidneys, 
amyloid  degeneration  of  the  spleen,  liver,  and  kidneys,  and  dropsy. 

Symptoms. — ^The  characteristic  symptoms  of  dysentery  may  develop 
suddenly  or  be  preceded  by  an  interval  of  several  days  of  disturbed  di- 
gestion, associated  with  chilly  sensations,  slight  fever,  and  mild  diarrhoea. 
Xaosea  and  vomiting  may  also  occur.  Tenesmus  and  the  peculiar  stools 
th^n  make  their  appearance.  The  former  gradually  increases  in  severity, 
and  may  be  associated  with  vesical  tenesmus,  and  the  pain  may  extend 
into  the  testes.  Frequent  attempts,  sometimes  three  or  four  an  houi*,  are 
made  to  empty  the  bowel,  often  with  the  passage  of  but  a  small  amount 
of  Uquid  and  not  affording  much  relief.  Abdominal  pain  and  tender- 
ness, especially  in  the  region  of  the  sigmoid  flexure  and  in  the  course  of 
the  colon,  are  frequent',  usually  immediately  preceding  the  evacuation  of 
the  bowels. 

At  the  outset  the  stools  consist  of  liquid  fieces,  but  soon  they  take  the 
form  of  a  slimy  fluid  in  which  bits  of  fiaecal  matter  resembling  chopped 
spinach  appear.  Such  stools  are  the  smaller  in  quantity  the  more  fre- 
qnent  their  evacuation.  The  dejections  then  become  mixed  with  blood, 
moilting  in  the  presence  of  a  red,  gelatinous  substance  without  faecal 
odor,  in  which  specks  or  clots  of  blood  may  be  present.  The  gelatinous 
material  may  be  in  clumi)S,  like  boiled  sago,  and  the  abundantly  hemor- 
rhagic stools  may  be  •watery,  resembling  beef-juice.  With  the  progress 
of  the  inflammation  opaque-yellow  streaks  and  clots  indicate  pns,  and 
the  greater  their  abundance  the  more  probable  is  the  existence  of  ulcers. 
The  presence  of  the  latter  is  further  made  evident  by  the  appearance 
in  the  stools  of  shreds  of  tissue.  In  the  milder  cases  in  the  course  of 
a  few  or  several  days  the  stools  become  more  fcecal  and  less  frequent. 
The  tenesmus  diminishes  and  disappears.  The  appetite  and  strength 
return.  In  the  severer  cases  the  stools  may  become  very  offensive,  the 
ton^e  dry  and  cracked,  the  pulse  feeble,  the  temperature  moderately 
6le\'ated,  perhaps  subnormal,  and  in  the  severest  cases  there  may  be 
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irregular  chills  and  fever,  profuse  sweating,  inflammation  of  the  joints, 
and  endocarditis.  Paralysis  sometimes  results,  due  to  a  x>eripheral  neu- 
ritis.   In  such  cases  a  long  period  of  convalescence  exists. 

The  symptoms  of  amoBbic  dysentery  closely  resemble  those  of  other 
varieties  of  this  disease.  The  course,  however,  is  more  irregular,  with 
frequent  remissions  and  exacerbations.  Abdominal  pain  and  tenesmus 
are  less  frequent  and  severe,  and  the  stools,  though  of  similar  gross  ap- 
pearances, are  less  frequent  and  more  copious.  The  presence  of  amoeb® 
is  their  especial  characteristic.  They  are  to  be  found,  especially  in  the 
blood-stained  mucus,  as  motive  masses  of  protoplasm,  especially  active  in 
alkaline  stools,  five  or  six  times  as  large  as  red  blood-cori)uscles,  and  not 
infrequently  containing  the  latter  within  their  substance.  Periods  of  con- 
stipation may  alternate  with  those  of  diarrhcea.  Even  in  the  milder  cases 
the  course  is  protracted  over  several  weeks,  and  the  patient  becomes 
ansemic,  weak,  and  thin. 

Any  variety  of  dysentery  may  assume  the  chronic  form,  of  which  the 
principal  symptom  is  diarrhoea.  The  stools  are  composed  largely  of  lique- 
fied faeces  in  which  gelatinous  particles  may  be  present,  but  without  blood 
and  with  relatively  little  slimy  material.  Tenesmus  and  abdominal  pain 
are  infrequent.  Chronic  dysentery  may  extend  over  a  period  of  yearSi 
during  which  time  there  may  be  intervals  of  comparative  comfort  and 
well-being  alternating  with  exacerbations,  in  which  the  acute  symptoms 
already  mentioned  may  return.  Usually  a  normal  appetite  and  undis- 
turbed gastric  digestion  enable  the  patient  to  resist  the  debilitating  effects 
of  the  disease,  although  the  longer  it  persists  and  the  more  fr^uent  the 
exacerbations  the  greater  the  loss  of  flesh  and  strength. 

Diagnosis. — Dysentery  is  to  be  diagnosticated  by  the  presence  of 
characteristic  stools,  tenesmus,  and  pain  in  the  course  of  the  large  intes- 
tine. Bloody  stools  from  hemorrhoids  or  rectal  polypi  occur  without 
tenesmus,  and  a  rectal  examination  will  frequently  permit  the  exclusion 
of  tubercular,  syphilitic,  or  cancerous  ulcers  of  the  rectum,  a  source  of 
rectal  pain,  if  not  of  tenesmus.  Amoebic  dysentery  is  to  be  recognized 
by  tho  discovery  of  motive  amoebse  in  the  stools.  Chronic  dysentery  is 
to  be  recognized  by  the  persistence  of  diarrhcea,  the  frequent  presence  in 
the  stools  of  sago-like  grains,  and  the  occasional  presence  of  pus  or  blood. 
The  discovery  of  amoebae  in  the  stools  of  chronic  diarrhoea  is  evidence  of 
the  limitation  of  the  inflammation  to  the  large  intestine,  as  well  as  of  its 
nature. 

Prognosis. — ^The  mortality  in  dysentery  varies  in  accordance  with  the 
circumstances  of  its  development  The  milder  cases  terminate  tBLYGr- 
ably  in  a  fortnight.  The  severer  cases  extend  over  a  period  of  several 
months,  while  chronic  dysentery  may  be  continued  over  a  period  of  yean. 
Epidemics  in  armies  may  show  a  mortality  of  fifty  per  cent,  and  upward, 
while  the  average  fatality  in  endemics  may  not  exceed  ten  per  cent.  In 
recent  years  the  mortality  among  English  soldiers  in  India  and  in  Qgyp^ 
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soffering  largely  from  amoebic  dysentery,  has  ranged  from  one  per  cent. 
to  five  per  cent.  The  prognosis  is  more  serions  in  persons  enfeebled  by 
age,  disease,  or  intemperance.  Unfavorable  signs  are  copious,  bloody, 
and  offensive,  putrid  stools,  abscess  of  the  liver,  peritonitis,  and  arthritis. 
The  ultimate  prognosis  of  chronic  dysentery  is  grave  from  the  liability  to 
recurrenoes,  the  tendency  to  eventual  emjiciation  and  debility,  and  the 
occasional  occurrence  of  amyloid  degeneration  or  intestinal  ol>struction. 

Tbeatment. — ^For  the  purjjoses  of  therapeutic  discussion  dysentery 
may  be  divided  into  the  mild  epidemic  or  sporadic  form,  the  disease  com- 
monly seen  in  the  Northern  United  States  and  similar  temperate  zones, 
tropical  dysentery,  and  the  typhoid  dysentery  of  cauii)s  and  other  crowded 
places.  The  subject  may  be  further  divided  into  the  hygienic  treatment, 
the  general  medical  treatment,  and  the  local  treatment.  Experience 
fieems  to  show  that,  whilst  general  medical  treatment  varies,  the  hygienic 
and  the  local  treatment  are  the  same  for  all  forms  of  the  disease. 

Every  case,  even  apparently  the  simplest,  of  dysentery  should  be 
looked  upon  as  a  serious  disease,  and  the  patient  put  at  once  to  beil  upon 
rigid  diet  Strict  disinfection  of  the  fiaecal  passages  should  also  be  en- 
forced as  in  typhoid  fever. 

In  mild  cases  warm  milk,  rice,  milk  toast,  and  barley  gruel  may  be 
allowed  In  severe  cases  animal  broths,  including  chicken  jelly,  should 
make  up  the  whole  dietary,  or  perhaps  be  supplemented  by  the  care- 
fol  use  of  raw  ^gs  or  of  milk.  Whenever  milk  is  used  care  should  be 
exercised  to  prevent  the  formation  of  large  curds  in  the  gastro-intes- 
tinal  tract-.  An  ounce  of  lime  water  should  be  added  to  every  eight 
oances  of  milk,  or  the  milk  should  be  partially  predigested.  It  should 
be  taken  in  moderate  quantities  at  short  intervals  (two  to  three  hours), 
aod  drunk  slowly.  No  spice  or  condiments  should  be  allowed,  and  even 
nit  must  be  used  with  great  moderation.  As  convalescence  progresses 
and  (he  diet  is  increased,  white  meat  of  chicken,  sweetbreads,  lamb,  and 
other  tender,  easily  digested  meats  are  to  be  preferred  to  starchy,  sac- 
diarine,  or  vegetable  foods.  Pulled  bread*  or  thoroughly  toasted  stale 
bread  should  be  the  first  starchy  food  allowed. 

In  the  mildest  cases  of  ordinary  dysentery  a  single  large  dose  of  castor 
<h1  with  a  little  opium  may  be  administered  with  immediate  relief.  In 
Ihe  more  severe  cases  the  choice  is  between  the  mercurial  and  the  saline 
tRatinent  We  prefer  to  give  one-quarter  grain  of  calomel  with  one 
grain  of  ipecacuanha  every  one,  two,  or  three  hours,  pro  re  yiata,  reducing 
^  ipecacuanha  if  nausea  be  produced,  until  large,  bilious  passages  are 
obtained  In  accordance  with  the  saline  method,  one  drachm  of  Epsom 
w  Glauber's  salt  may  be  administered  every  three  hours  until  free  pur- 


*** Palled  bread/'  a  very  uaefiil  article  of  diet,  is  made  by  cutting  an  ordinary 
|oif  in  half,  pulling  out  of  the  soft  part  with  the  fingers  long  pieces,  two  or  three 
B)^  thick,  and  rebaklng  them  for  fifteen  minutes  in  a  very  hot  oven. 
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gation  results.  Usually  relief  follows  the  action  of  these  remedies,  aided 
by  local  treatment  If  it  do  not,  salol  (five  grains)  and  bismuth  (fifteen 
grains)  may  be  administered  every  three  hours,  the  saline  or  other  laxa- 
tives being  repeated  from  time  to  time  if  the  passages  tend  to  return  to 
their  original  character.  In  a  very  obstinate  case  the  ix>ecacuanha  treat- 
ment should  be  tried. 

Tropical  dysentery  is  best  treated  with  ipecacuanha  given  in  large 
dose.  Vomiting  is  almost  always  produced,  but,  according  to  our  ex- 
perience, is  to  be  avoided  as  much  as  possible,  although  many  tropical 
practitioners  prefer  to  begin  treatment  with  a  powder  of  thirty  grains  of 
ipecacuanha.  Our  method  is  to  give  one-sixth  grain  of  extract  of  opium, 
followed  in  fifteen  minutes  with  from  five  to  ten  grains  of  ipecacuanha  in 
capsulated  pill,  this  being  repeated  every  two  or  three  hours,  according 
to  the  urgency  of  the  case,  until  absolute  intolerance  by  the  stomach 
of  the  drug  is  produced,  or  large,  usually  blackish,  discharges  from  the 
bowels  take  place.    These  are  almost  invariably  followed  by  relief. 

In  the  treatment  of  any  form  of  dysentery,  astringents,  foD  doses  of 
opium,  and  all  other  remedies  of  a  constipating  character  are  to  be  abso- 
lutely avoided.  In  camp  or  adynamic  dysentery  the  ipecacuanha  treat- 
ment is  probably,  on  the  whole,  the  most  successful,  but  in  many  cases 
the  adynamia  is  so  extreme  that  support-  and  stimulants  are  essentiaL 
No  more  alcohol,  however,  should  be  given  than  is  necessary  Strych- 
nine is  especially  valuable.  In  this,  as  in  other  forms  of  the  disease,  if 
the  temperature  rises  above  103°  F.,  cold  applications  are  of  service,  and 
even  cold  baths  should  be  used. 

In  all  forms  of  acute  dysentery  the  local  treatment  is  exceedingly  im- 
portant   In  robust,  severely  attacked  individuals  leeching  around  the 
anus  may  sometimes  be  practised.    Counter-irritation  over  the  abdomen 
is  of  service,  but  should  be  of  such  uiild  type  (spice  plasters,  mustard 
X)oultice8,  1  to  8)  that  it  can  be  steadily  maintained  hour  after  homv 
In  the  height  of  the  disease  great  relief,  and  even  permanent  good,  ar^ 
often  effected  by  ice  suppositories  (small  pieces  of  ice  shaped  like  ara 
ordinary  suppository),  inserted  for  a  length  of  time,  one  after  another^ 
as  fast  as  they  melt.    These  may  be  supplemented  by  large  injectioois 
of  ice-cold  water  given  at  short  intervals,  or  of  hot  salt  solution.    The 
tenesmus  may  be  largely  controlled  by  opium  and  belladonna  supposi* 
tories,  but,  as  these  by  drying  up  secretion  may  be  harmful,  they  should 
be  used  as  sparingly  as  possible.      In  many  cases,  after  the  local  use  (pf 
cold,  continuing  relief  can  be  obtained  by  suppositories  of  iodoform,  threie 
grains  each.    Disinfection  of  the  large  intestine  by  means  of  large  iiyeo- 
tions  containing  bismuth,  salol,  or  silver  nitrate,  theoretically  should  a£brd 
brilliant  results.     Bismuth  we  have  tried  with  good  results ;  but  wilfc 
salol  and  the  silver  salts  we  have  had  no  experience  in  the  acute  disordoX* 
In  all  cases  the  parts  about  the  anus  should  be  well  washed  and 
(vaseline  or  cold  cream)  after  each  passage,  to  prevent  excoriatioiL 
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In  the  treatment  of  chronic  dysentery  a  heavy  woollen  abdominal  band- 
age should  be  worn  day  and  night.     The  diet  should  be  rigidly  restricted 
to  milk,  strong  animal  broths,  tender  meats  (except  pork,  veal,  tame 
mrkey,  ducks,  and  geese),  pulled  bread,  and  toast.     Substances  contain- 
ing tannic  acid,  lead  preparations,  camphor,  and  other  astringent  reme- 
dies should  be  absolutely  avoided,   unless  the  discharges   become  so 
frequent  and  severe  that  they  must  be  checked  to  save  the  general 
strength.    Even  under  these  circumstances  it  should  be  recognized  that 
the  astringents  increase  the  local  disease.     Of  these  astringents  lead  is 
probably  the  least  harmful.     Salol  and  bismuth  preparations  are  often  of 
service  if  given  in  very  large  doses  one  and  a  half  hours  after  eating, — 
i.«.,  at  a  time  when  the  food  is  flowing  towards  the  large  intestine,  which 
they  must  reach  to  be  of  service.    Silver  nitrate  given  by  the  mouth  is 
probably  of  little  value,  because  of  its  ceitain  early  decomposition.     The 
chief  reliance  for  cure  must  be  upon  the  local  treatment  by  means  of  large 
enemata,  which  should  fill  the  whole  colon.     The  milder  local  remedies, 
such  as  bismuth  and  resorcin,  may  in  this  way  be  brought  in  direct  con- 
tact with  the  mucous  membrane.    Most  brilliant  results  have  in  our  hands 
been  obtained  by  large  injections  of  silver  nitrate  (from  thirty  to  sixty 
grains)  in  two  quarts  of  water.     We  have  never  seen  any  constitutional 
or  severe  local  symptoms  produced  by  these  large  doses.     The  injection 
nsnaUy  is  expeUed  in  from  three  to  five  minutes.     In  giving  it,  however, 
the  practitioner  should  always  have  at  hand  a  satiu-ated  solution  of  ordi- 
nary salt,  and  if  the  bowel  fail  in  a  few  minutes  to  discharge  its  contents 
he  should  decompose  the  excess  of  silver  by  using  its  chemical  antidote. 
In  giving  the  injection  the  patient  should  lie  upon  the  back,  with  the  l^s 
town  up  and  the  hijw  so  placed  upon  a  hard  pillow  as  to  elevate  the 
pelvis.    The  rectal  tube  should  then  be  inserted  five  to  six  inches,  and  by 
Bieans  of  the  fountain  syringe  the  fluid  allowed  to  flow  in  without  force. 

In  some  cases  of  chronic  dysentery  entire  change  of  life  is  essential ; 
3nd  when  there  have  been  wide-spread  ulceration  and  destruction  of  the 
BiiiooQs  membrane  through  the  disease-processes  of  years,  cure  is  hopeless. 

CHOLERA.     CHOLERA   ASIATICA. 

Defdotion. — ^A  contagious  disease,  produced  by  the  comma  bacillus 
of  Koch,  and  characterized  by  violent  serous  purging,  rapidly  followed 
l)yco11apse« 

BnoLOGY. — Asiatic  cholera  is  endemic  in  India,  whence  reports  of  its 
*tistenoe  appeared  in  European  literature  as  early  as  the  sixteenth  cen- 
toy,  whilst  a  good  description  of  it  was  given  by  Bontius  in  1629.  It 
^Ivays  exists  in  India ;  indeed,  apparently  it  is  the  chief  instrumentality 
8» keeping  down  the  surplus  population,  having,  according  to  Annesley, 
''^ween  igij  and  1840  destroyed  eighteen  millions  of  Hindoos.  Cholera 
^  started  on  its  great  world-travels  in  1817  and  1818,  reaching  China 
*  M21,  and  in  1823  the  borders  of  Europe,  where  it  ceased  for  the 
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time  to  progress.  In  1830  it  invaded  the  Crimea  by  the  route  of  the 
Caspian ;  in  1831  it  reached  Hamburg,  in  1832  London  and  Calais,  and 
the  same  year,  through  Quebec  and  New  York,  it  invaded  the  American 
continent,  where  there  were  local  recurrences  of  the  disease  as  late  as 
1835  and  1836.  In  1844  cholera  again  set  out  upon  its  march  by  the  route 
of  Persia  and  the  Caspian  Sea,  reaching  St.  Petersburg,  Hamburg,  and 
the  French  seaports  in  1848,  and  entering  the  United  States  the  same 
year  through  New  Orleans,  spreading  up  the  valley  of  the  Mississippi  as  it 
had  in  1842  travelled  down  that  watercourse.  In  1851  partial  outbreaks 
occurred  in  Europe,  and  in  1854  the  disease  reappeared  in  New  York  and 
widely  travelled  through  the  United  States.  In  1865  a  new  cholera  wave 
entered  Europe  through  Arabia,  rapidly  spreading  to  the  seaports  of  the 
Mediterranean,  and  reaching  the  United  States  in  1866.  In  1873  a  few 
cases  appeared  in  the  United  States,  and  in  1884,  and  again  in  1892  and 
1893,  European  epidemics  sent  scattered  cases  to  the  United  States, 
which,  however,  by  careful  sanitation  were  prevented  from  becoming  the 
centres  of  serious  outbreaks. 

In  all  these  epidemics  the  route  of  the  disease  was  along  great  lines 
of  travel.  Not  only  did  the  disease- wave  follow  watercourses,  but  rail- 
roads and  cai*avan  routes ;  over  oceans  and  seas,  through  valleys^  over 
water-sheds,  across  deserts,  the  cholera  passed  along  with  its  human 
prey.  The  yearly  pilgrimage  of  Mohammedan  devotees  to  Mecca  still 
remains  a  permanent  menace  to  the  civilized  world. 

In  1884  Koch  discovered  the  cause  of  cholera,  an  actively  motile^ 
flagellate,  curved  bacillus,  the  ^' comma  bacillus,"  which  is  about  half 
the  length  of  the  bacillus  of  tuberculosis  and  is  considerably  thicker^ 
and  which  under  certain  conditions  forms  long,  winding,  spiral  fibreSiN, 
and  hence  is  a  spirillum.     According  to  the  observations  of  Huepp^a^ 
frequently  two  small,  spherical  bodies  form  in  the  spiral  threads  aik.^ 
continue  to  increase  in  number  until  the  whole  thread  is  resolved  in%=«o 
minute  round  cells,   cohering  by  a  jelly.      These  so-called   ''arthr^i«> 
spores"   resist  desiccation  and  other  injurious  influences  much  bett  niM 
than  does  the  comma  bacillus,  and  under  fetvorable  circumstances 
velop  into  the  comma  bacillus.    They  appear,  therefore,  to  be  a 
manent  form  of  the  cholera  organism,  and  it  is  probably  largely  throo^^^jg^ 
their  influence  that  the  disease  is  spread.     The  cholera  organism  «:^e- 
velops  rapidly  in  sterilized  water,  in  milk,  and  in  various  organic  &^  3a* 
tions,  provided  these  be  not  acid.      It  is  easily  destroyed  by  varicj^os 
bacteria,  by  acids,  by  germicides,  and  by  a  temperature  of  ISO®  P.        It 
exists  in  immense  quantities  in  the  alvine  discharges  of  cholera  patieca(fl^ 
and  has  been  detected  in  drinking-water,  milk,  and  various  foods.    I>OS> 
and  guinea-pigs  fed  upon  this  bacillus  do  not  suffer  unless  they  ar9  90 
fed  and  medicated  as  to  overcome  the  excessive  natural  acidity  of  tliB 
gastro-iutestinal  juices,  when  the  cholera  bacillus  is  capable  of  caosbV 
in  them  death  preceded  by  cholera-like  symptoms  and  lesions.     H 
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oomma  bacilli  are  never  found  in  the  blood  or  general  tissues,  although 
they  enter  the  epithelial  cells  and  basement  membranes  of  the  intes- 
tine. As  the  comma  baciUus  exists  in  the  human  body  only  in  the 
primae  vise^  escapes  from  the  human  body  only  with  the  alvine  dis- 
duurges,  and  is  incax>able  of  producing  cholera  when  injected  hypo- 
dermically,  infection  must  take  place  through  the  mouth.  For  such 
infection  it  is  necessary  for  drinking-water,  food,  or  other  medium  of 
transmission  to  become  contaminated,  directly  or  indirectly,  with  the 
alrine  discharges. 

The  exact  relation  of  the  spores  to  the  genesis  of  the  disease  is  uncer- 
tain. Pettenkofer  believes  that  it  is  necessary  for  the  cholera  x)oison  to 
undergo  further  development  in  an  appropriate  soil  before  it  can  acquire 
Mh  pathi^nic  potency,  basing  his  belief  upon  the  fact  that  the  disease 
■  very  rare  on  shipboard,  and  that  certain  places,  such  as  Munich,  situ- 
ited  on  rocky  soil,  enjoy  immunity.  A  porous  soil  with  high  ground- 
water and  much  organic  matter  certainly  does  seem  to  favor  the  develop- 
nent  and  diffusion  of  the  cholera  bacillus.  Whether  under  these  cir- 
camstaQces  the  sx)ore6  form  and  multiply  in  the  soil  is  not  known. 

HoBBiD  Anatomy. — ^The  appearances  vary  somewhat  as  death  occurs 

early  or  late  in  the  disease.     In  the  former  case  rigor  mortis  is  unusually 

proDonnced  and  prolonged.     Granular  d^eneration  of  the  heart,  liver, 

ttd  kidneys  is  present     The  pleurae,  pericardium,  and  peritoneum  are 

besmeared  with  a  viscid  fluid,  and  sometimes  show  hemorrhagic  patches. 

The  Rpleen  is  but  little  altei*ed.    The  principal  changes  are  to  be  found 

in  the  intestine  and  in  the  liver.      The  former  contains  more  or  less 

rioe-water  material,  and  the  mucous  membrane,  especially  of  the  small 

itetine^  is  injected  and  swollen,  and  of  a  velvety  appearance  from 

ctiaiigement  of  the  villi.    The  solitary  follicles  and  Peyer's  patches  are 

^larged,  and  the  latter  may  present  a  sieve-like  appearance  from  macer- 

^tjoD  and  exfoliation  of  the  superficial  epithelium.      The  mesenteric 

Sbnds  also  may  be  swollen,  injected,  and  soft.     The  kidneys  are  pale, 

^d  the  epithelium  of  the  convoluted  tubules  is  necrotic  and  disinte- 

Smed.      The  mucous  membrane  of  the  uterus  is  often  injected ;  its 

Cavity  oontaiiis  more  or  less  bloody  material.     If  death  occurs  at  a  later 

^tage  of  the  disease,  rigor  mortis  is  less  extreme.     Hypostatic  oedema 

^nd  injection  of  the  lungs  are  frequent.    The  appearances  of  the  intes- 

"tine  are  like  those  above  described,  but  less  extreme.     There  is  fatty 

^icgeneration  of  the  epithelium  of  the  convoluted  tubules  of  the  kidney. 

Symttomatology. — ^The  incubation  period  of  cholera  appears  to  vary 

from  a  few  hours  to  as  many  days.     The  first  symptom  is  a  diarrhcea, 

irtneh  is  usoally  not  accompanied  by  pain,  but  with  much  borbor^^gmus 

*id  a  constantly  increasing  serosity  of  the  stools.     With  this  there  are 

^naUy  general  malaise  and  loss  of  appetite,  but  no  febrile  reaction.     In 

10^  cases  there  is  epigastric  and  even  severe  abdominal  pain.     After 

A  a  few  honrs  to  six  days  the  second  period  of  the  disease  may  be 
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ooDsidered  to  be  entered  npon.  In  this  the  dejections  are  extremely 
freqnent  and  profdse,  free  from  fffical  odor,  and  almost  colorless,  having 
floating  through  them  epithelial  debris,  the  whole  resembling  rioe- water. 
During  this  period  there  are  also  increasing  vomiting  of  rice-water  liquid, 
excessive  thirst,  violent  abdominal  pain  and  cramp,  and  finally  agonizing 
cramps  in  the  extremities.  The  pulse  is  small  and  frequent,  the  bodily 
temperature  lowered,  the  surface  cold.  This  period  may  last  fix>m  one 
to  two  days. 

In  favorable  cases  the  stools  become  less  frequent  and  smaller,  the 
cramps  disappear,  and  gradually  the  patient  recovers.  In  unfiEivorable 
cases  the  subject  passes  into  the  so-called  algid  period;  the  passages 
may  be  less  abundant  and  less  frequent,  or  may  even  cease,  bat  extreme 
headache,  suppressed  or  whisi)ering  voice,  intense  anxiety,  vomiting, 
cramps  in  the  extremities,  great  fidl  in  the  temperature  of  the  sur£EU^ 
and  especially  of  the  feet  and  hiinds,  a  progressive  failure  of  oxygenation 
of  the  blood  so  that  the  skin  becomes  more  and  more  cyanosed  until  the 
nails  are  black,  a  disappearing  pulse,  and  suppression  of  the  renal  secre- 
tion,— these  make  up  a  series  of  symptoms  which  end  in  complete  col- 
lapse, sometimes  associated  with  coma,  more  frequently  with  a  peculiar 
condition  of  consciousness  in  which  there  is  entire  indifference  as  to 
the  result.  •  Although  the  sur&ce  of  the  body  and  of  the  extremitieB  is 
uniformly  cold,  the  rectal  temperature  varies ;  it  may  be  normal,  slightly 
elevated,  or  depressed.  In  three-fourths  of  the  cases  death  occurs  during 
the  period  of  algidity. 

When  amelioration  takes  place,  the  cyanosis  disappears,  the  skin  be- 
comes warm,  the  urine  increases  in  quantity,  the  pulse  regains  its  foroe^ 
the  respiration  becomes  regular,  and  the  cramps  diminish,  and  so  by  a 
steady  progress  convalescence  is  reached  in  from  ten  to  fifteen  days.  Not 
rarely  this  period  of  reaction  is  less  favorable ;  the  anuria  may  persist^ 
or  more  frequently  typhoid  symptoms  may  develop.  In  rather  rare  oaseB 
distinct  fever,  epistaxis,  and  even  bilious  diarrhoea  appear.  In  another 
set  of  cases  the  symptoms  of  the  period  of  reaction  resemble  those  of 
meningo-encephalitis,  with  fever,  excessive  agitation,  violent  headache^ 
irregular,  convulsive  movements,  bounding  pulse,  and  usually  after  one 
or  two  days  death  in  coma.  Eecovery,  however,  is  {KMasible,  even  when 
the  symptoms  have  seemed  hopeless. 

Various  cutaneous  eruptions,  as  urticaria,  erjrthema,  or  roseola,  de* 
velop  during  the  period  of  reaction  in  about  four  per  cent  of  the  oaaea 
More  serious  are  the  pneumonias  and  other  pulmonic  complications,  whidL 
are  not  rare.     Convalescence  is  usually  protracted,  and  almost  eim^fm 
accompanied  by  dyspepsia  and  often  by  rebellious  diarrhoea.    Neuiitta^ 
tetany,  especially  after  childbirth,  furunculosis,  and  glycosuria,  are  amongp 
the  sequelfle  which  occasionally  occur. 

The  mildest  forms  of  cholera  are  those  which  are  known  as  ehdlerkiif^ 
in  which  the  only  symptom  is  a  slight  diarrhoea ;  the  most  severe  j 


INFECnoUB  DISEASES.  223 

those  in  which  there  is  an  abrupt  development  of  great  bodily  weakness 
with  vertigo,  foUowed  in  a  very  few  hours  by  feital  collax>se,  which  may  be 
preceded  by  a  violent  intestinal  flux,  or  in  certain  cases  (cholera  sicca)  by 
a  paralysis  of  the  intestines  which  causes  retention  of  the  secretions,  so 
that^  although  nothing  has  come  from  the  body  during  life,  after  death 
the  bowels  are  found  ftdl  of  rice-water  liquid.  Between  the  two  extremes 
every  grade  exists. 

Diagnosis. — ^During  an  epidemic  of  cholera  every  case  of  serous 
diarrhoea  should  be  considered  as  one  of  cholera,  and  so  treated  with  the 
utmost  care.  So  far  as  the  symptoms  are  concerned,  there  is  no  difierence 
between  cholera,  cholera  nostras,  and  various  metallic  poisonings,  notably 
the  antimonial  and  the  arsenical.  The  finding  of  the  comma  bacUlus  is 
the  only  complete  demonstration  that  a  case  is  or  has  been  one  of  Asiatic 
cholera ;  for  even  the  lesions  found  after  death  from  one  of  the  diseases 
which  simulate  cholera  may  be  indistinguishable  from  those  of  that 


Prognosis. — In  the  banning  of  an  epidemic  of  cholera  the  mortality 
Qsoally  ranges  from  forty  to  sixty  or  even  seventy  per  cent.,  but  as  the 
epidemic  progresses,  either  because  the  pathogenic  agent  loses  its  viru- 
lence or  because  it  is  the  most  susceptible  who  are  first  attacked,  the 
duality  steadily  diminishes.  In  individual  cases  the  prognosis  must 
always  be  guarded,  since  the  mildest  diarrhoea  may  suddenly  develop 
an  irresistible  force,  whilst,  on  the  other  hand,  it  is  not  rare  for  patients 
to  react  from  the  most  desperate  conditions.  During  the  period  of  reac- 
tion any  irr^ularity  of  symptoms  or  any  appearance  of  cerebral  or  pul- 
monary complications  is  of  the  gravest  import.  The  very  young,  the 
very  old,  the  alcoholic,  the  insane,  and  persons  weakened  by  previous 
dironic  disease,  all  die  from  cholera  in  extraordinary  proportion. 

Pbophylaxib. — ^Prom  the  nature  and  life-history  of  the  cause  of 

cholera,  it  is  evident  that  absolute  shutting  out  of  the  germ  by  quarantine 

viU  suffice  to  prevent  the  spread  of  the  disease.     What  is  theoretically 

easy,  however,  is  in  many  cases  practically  impossible ;  but  whenever 

•n  isolated  case  does  enter  an  unaffected  district,  the  utmost  vigilance 

ihoiild  be  exercised  to  see  that  all  the  foBcal  discharges  are  thoroughly 

^infected,  and  that  all  body-  or  bed-linen  and  every  garment  with 

which  they  may  have  come  in  contact  are  either  destroyed  or  disin- 

toed  beyond  question.     Absolute  cleanliness  will  aid  in  arresting  the 

H^read  of  cholera,  but  will  not  atone  for  carelessness  in  allowing  the 

tte^  of  the  germ.      In  no  other  disease  is  personal  prophylaxis  so 

eftctive  as  in  cholera.     For  personal  infection  it  is  necessary  that  the 

K^m  be  taken  into  the  mouth  and  into  the  stomach,  so  that  theoreti- 

^  it  is  possible  to  live  in  daily  contact  with  cholera  patients  without 

«nl  result 

The  precautions  must  be  absolute  in  their  rigor  :  weakness  in  a  single 
^  or  particalar  may  do  away  with  the  value  of  the  whole  procedure. 
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The  hands  must  l>e  frequently  and  thoroughly  washed  and  disinfected, 
especially  after  handling  the  sick  or  the  bed-clothing  from  them.  The 
food  must  be  taken  directly  after  it  has  been  disinfected  by  fire ;  the  diet, 
therefore,  must  be  restricted  to  meats,  hot  bread,  cakes,  or  toast^  and  such 
other  articles  as  shall  come  from  the  fire  directly  to  the  table,  and  be 
eaten  as  hot  as  can  be  borne  by  the  palate.  It  is,  of  course,  essentisil 
to  avoid  all  indigestible  food  and  everything  tending  to  produce  gastro- 
intestinal catarrh,  as  this  condition  of  the  alimentary  canal  would  greatly 
favor  the  development  of  a  stray  germ  which  might  break  through  the 
cordon  of  defence.  No  water  should  be  taken  except  that  which  has 
been  well  boiled  and  is  still  hot,  or  that  which  has  been  immediately 
taken  out  of  bottles  into  which  it  was  put  before  the  epidemic  It  is 
also  essential  that  the  dishes  for  food  and  drink  immediately  before  using 
be  heated  to  such  a  temi)erature  as  to  destroy  any  adhering  germs. 
Some  years  ago  a  violent  outbreak  of  cholera  in  the  Insane  Department 
of  the  Philadelphia  Almshouse  was  arrested  within  twelve  hours,  without 
the  precautions  just  spoken  of,  by  the  free  administration  of  sulphuric 
acid  lemonade.  The  only  new  case  was  that  of  a  man  who  refused  the 
prophylactic  In  the  surgical  wards  of  the  same  institution  the  acid  was 
used  from  the  l)eginning  of  the  epidemic,  and  in  these  wards,  although  in 
no  way  isolated  from  the  other  departments,  there  was  absolute  freedom 
from  the  disease.  It  has  been  experimentally  proved  that  in  dogs  and 
guinea-pigs  susceptibility  to  the  cholera  germ  can  be  produced  by  rendcsr- 
ing  their  highly  acid  stomachs  alkaline,  and  there  is  reason  for  believing 
that  it  is  possible  to  render  the  human  primsB  vise  an  unfavorable  habitat 
for  the  cholera  bacillus  by  making  them  abnormally  acid. 

Treatment. —During  an  epidemic  of  cholera  it  is  essential  that  every 
case  of  diarrhoea  be  treated  with  the  utmost  care,  and  it  is  certain  that 
many  cases  of  the  disease  may  be  thus  arrested  before  the  cholera  badlluB 
has  full  possession  of  the  intestinal  tract    The  patient  should  be  put  to 
bed,  and  the  diet  confined  to  strong  broths  and  meat-essences,  whilst  such 
doses  of  aromatic  sulphuric  acid  or  the  aromatic  sulphuric  acid  diar- 
rhcea  mixture  as  may  he  necessary  should  be  given.    In  some  cases  i& 
would  probably  be  of  great  service  to  wash  out  the  large  intestine  thor- 
oughly with  distinctly  acidulated  water.   Hayem  recommends  lactic  acid^. 
five  drachms  in  twenty-four  hours,  in  cholera,  or,  as  a  prophylactic^  c^ 
drachm  and  a  half  daily  well  diluted.     The  dilute  or  aromatic  sulphurio 
acid  has  the  advantage  of  astringency :  two  drachms  of  it  may  be  given  ixM^ 
the  twenty-four  hours  without  any  unpleasant  effects.    Naphtol,  strontiuaa 
salicylate,  bismuth  subnitrate,  and  other  intestinal  antiseptics  should  t»0 
fi*eely  used.     Opium  suppositories  should  be  given  |>ro  re  natOy  especialft^ 
when  there  is  vomiting.     Bismuth  salicylate  is  particularly  commended 
by  some  French  authors,  and  may  be  efdcacious. 

The  same  treatment  should  be  kept  up  during  the  second  period  €»f 
cholera. 
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During  the  algid  stage  of  cholera  the  patient  should  be  required  to 
drink  very  freely  of  hot  water,  with  or  without  the  addition  of  small 
quantities  of  alcoholic  stimulants,  according  as  the  water  is  made  thereby 
more  or  less  acceptable  to  the  stomach.     External  heat  should  be  freely 
applied  to  the  extremities,  or,  if  the  temperatui*e  be  below  the  norm, 
the  whole  body  should  be  immersed  in  a  bath  of  105°  F.    As  long  ago 
a8 1832  Lizars  practised  filling  the  large  intestine  with  hot  water  during 
this  stage^  and  the  practice  has  recently  been  imitated  with  alleged  ex- 
cellent results.      Instead  of  the  saline  solution  sometimes  employed  it 
might  be  better  to  use  an  acid  solution  for  the  purpose  of  destroying  the 
cholera  bacillus,  and  a  solution  of  tannic  acid  has  been  especially  com- 
mended.    In  1832  Th.  Latta  strongly  urged  the  use  of  intravenous  ii\jec- 
tioDS  in  the  later  stages  of  cholera,  and  their  value  seems  to  be  estab- 
li8hed.     They  are  apparently  harmless,  since  Hayem  has  found  that 
he  could  double  the  daily  amount  of  blood  in  the  dog  by  their  means 
without  producing  any  distress  except  a  temporary  irritation  of  the 
kidneys.     Hayem' s  formula  consists  of  one  thousand  parts  of  distilled 
water  with  five  parts  of  sodium  chloride  and  ten  parts  of  sodium  sul- 
phiite.    We  should  prefer  the  saline  solution  without  the  sodium  sul- 
phate.   The  injection  may  be  slowly  made  into  the  saphenous  vein  by 
means  of  a  fountain  syringe,  the  greatest  care  being  exercised  to  see 
that  the  injected  liquid  and  the  apparatus  used  have  been  absolutely 
itterilized  by  heat     There  is  commonly  an  immediate  reaction,  with  re- 
lief of  the  urinary  suppression,  but  in  most  cases  the  symptoms  return 
in  the  course  of  a  few  hours,  and,  although  two  or  even  three  injections 
may  have  been  practised,  the  ultimate  result  is  affected  in  only  a  few 
eases.    Instead  of  throwing  the  solution  into  the  vein,  it  may  be  injected 
into  the  cellular  tissue  of  the  buttock.     A  large  quantity  can  be  thus 
taken  and  rapidly  absorbed.      Moreover,  the  process  can  be  repeated 
vntil  the  result  is  secured  or  the  method  proved  inefficacious. 

Daring  the  stage  of  reaction  symptoms  should  be  met  as  they  arise. 
The  diet  should  be  the  simplest  and  most  non-irritating  possible,  and  the 
Incurrence  of  diarrhoea  should  be  strenuously  guarded  against. 

CHOLERA   NOSTRAS.      CHOLERA  MORBUS. 

This  disease  may  be  with  propriety  noted  in  this  place  because  the 
^ptoms  may  exactly  counterfeit  those  of  cholera,  and  because  it  has 
^  maintained  by  Ou^rin  and  others  that  it  is  really  the  sporadic  form 
of  Asiatic  cholera.  The  symptoms  often  develop  witii  great  suddenness, 
ttl  consist  of  violent  vomiting  and  serous  diarrhoea,  usually  without 
(tin,  although  there  may  be  great  abdominal  distress.  The  stools,  at  first 
h^  become  more  and  more  watery,  until  they  may  be  undistinguishable 
fcwa  the  rice-water  stools  of  Asiatic  cholera.  In  the  severe  cases  there 
i^iSTeat  weskkness,  with  whispering  voice,  rapid,  small  pulse,  and  cold, 
widextiemitleB,  ending,  it  may  be,  in  a  &tal  collapse. 

15 
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Choleiu  morbus  occurs  exclasively  in  adults,  or,  to  speak  correctly, 
this  acut<j  serous  diarrluBJi  occurring  in  adults  is  known  as  cholera  nior* 
bnSj  in  children  a*s  cholera  infniitiim.  It  wa^  affirmed  in  1884  by  Finkler 
and  Prior  that  the  diatnise  in  dependent  upon  a  comma  bacillus  not  to  be 
diHtinguished  from  that  of  Asiatic  cholera.  It  wtm,  however^  proved  by 
ikoch  that  the  two  orgiinisnis  are  distinct*,  and  it  Is  not  certain  that  the 
bacillns  of  Finkler  and  Prior  is  the  sole  cause  of  cholera  nostras.  In 
three  cases  Gilbert  and  Girode  have  found  the  bacterium  eoli  commnoe 
abundant  in  the  stools. 

The  most  probable  view  is  that  cholera  morbus  is  a  serous  diarrhoea 
which  may  l>e  x*rovoked  by  various  causes.  As  at  least  one  variety, 
cholera  infant tim^  mast  be  looketi  upon  hb  a  form  of  thermic  fever,  so 
some  adult  causes  may  l)e  instancf^s  of  neuro -paralytic  diarrhcea  produced 
by  excesHive  he^t.  Again,  cliolera  morbus,  or  at  least  the  congeries  of 
symptoms  which  l>ears  that  name,  may  be  caused  by  varioiLs  metallio 
poisons.  Further,  we  have  sw^n  the  symptoms  of  cholera  morbus  inducted 
by  violent  emotion.  ■ 

Cholera  mjstras  i\h  it  occni-s  among  adults  in  this  country  is  ra^ly  f 
fatal  except  in  subjects  who  are  weakened  by  previous  diseiise  or  are  of 
feeble  constitution.     It  is  best  treated  by  the  hourlj^  administration  of 
small  doseSj  one-U*ntb  of  a  gmin,  of  calomel,  with  the  free  use  of  opium 
suppositories  and  of  intestinal  stimulants,  such  as  camphor,  the  vola-  M 
tile  oilSj  and  chloroform,    (See  formuhi  9.)    Abdominal  nnistard  plasters  ■ 
should  also  be  freely  used.    W^en  there  is  fall  of  temperature  the  hot 
bath,  wlu^n  there  is  el<*vation  of  t<nnperatnre  the  cold  bath,  should  be 
employed.     So  soon  as  uniler  the  influence  of  calomel  the  passages  be- 
come bi'ownish  the  di^ug  should  be  withdrawn.     Convalescence  usually 
follows  at  once*  j 

YELLOW    FEVER.  f 

DEFiKiTiON.^An  acute  febrile  disejise,  characterized  by  fever  lasting 

from  one  to  Amr  days,  followed  by  an  intermission,  with  in  severe  caaes 
a  secondary  i*xaa*rbation.  a  steady  fall  of  the  pulse,  which  commences 
during  the  period  of  fever,  jaundice,  a  tendency  to  stasis  of  the  cir- 
culation and  to  hemorrhage,  and  parenchymatous  inflammations  of  the 
liver,  kidneys,  and  st^imach. 

Etiology. — The  question  of  the  contiigiousuess  of  yellow  fever  has 
been  investigated  and  dLscu.ssed  most  extensively,  so  that  at  present  it 
eeems  established  that  the  disease  is  incapabh*  of  passage  directly  from 
man  to  man,  but  that  the  poison,  whatever  its  nature  may  te,  passes  from 
the  sick  into  some  favorable  locality  where  it  develops  the  activity  which  _ 
enables  it  to  infect  another  person.     For  the  growth  and  development  of  ■ 
the  poison  ontsidt*  of  the  body  certain  conditions  are  necessary  :  these 
conditions  probably  are,  firsts  a  steiuly  well-maintarined   temperature 
second,  the  presence  of  filth. 

It  hm  been  a  wide-spread  belief  that  this  filth  must  have 
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animal  matter  in  it^  and  that  excrementitions  material  is  especially  fit  for 
its  devdopment.     It  would  seem  that  the  most  favorable  conditions  are 
the  existence  of  high  temperature  and  the  presence  of  such  mixed  masses 
of  vegetable  and  animal  filth  as  prevail  about  seaports.    The  effect  of 
deanliness  was  strongly  illustrated  in  the  banishment  of  yellow  fever 
fipom  New  Orleans  by  the  rigid  military  sanitation  enforced  by  General 
B.  F.  Butler  during  the  civil  war.     Tlie  usual  history  of  an  epidemic 
is  a  dirty  town^  a  single  imported  case,  an  outbreak  of  disease.     In  an 
instance  reported  by  Guit^ras,  the  man,  moving  from  an  infected  dis- 
trict^ had  fever  in  his  own  house,  which  was  kept  clean,  with  no  spread 
of  the  disease ;  during  early  convalescence  he  went  to  another  village 
and  lived  in  a  dirty  room,  which  room  became  a  source  of  infection 
for  a  number  of  cases.     In  another  case  the  clothing  of  a  sailor  dying 
of  the  disease  was  packed  in  his  chest  and  sent  to  his  wife  in  New  York ; 
two  people  were  present  at  the  opening  of  the  chest,  and  were  both 
infiN^ed. 

Numerous  bacilli  and  other  organisms  have  been  found  in  the  dis- 
charges and  tissues  of  yellow  fever  patients,  but  we  have  no  knowledge 
of  the  nature  of  the  germ,  which  is  generally  believed  to  be,  however, 
m  animal  organism,  whose  life-history  comprises  at  least  two  different 
developmental  stages, — one  inside,  one  outside,  the  body. 

The  countries  which  are  infected  by  yellow  fever  are  divided  by 
Gnit^ras  into — (1)  the  focal  zone,  in  which  the  disease  is  practically  en- 
demic ;  (2)  the  perifocal  zone,  with  periodic  epidemics ;  and  (3)  the  zone 
of  occasional  epidemics.  Number  1  includes  the  important  seaports  of 
Havana,  Vera  Cruz,  Matanzas,  Bio  Janeiro,  and  a  small  portion  of  the 
Atlantic  African  coast.  Number  2  comprises  the  African  Atlantic  coast, 
u  few  seaports  of  the  American  Pacific  coast,  and  the  majority  of  the 
sabtropical  Atlantic  United  States  seaports,  including  New  Orleans. 
ITnmber  3  includes  all  countries  bordering  on  the  Atlantic  Ocean 
between  45°  north  latitude  and  85^  south  latitude,  below  an  altitude 
«f  fifteen  thousand  feet,  not  included  in  numbers  1  and  2.  The  epi- 
demics habitually  travel  from  the  sea-coast  along  watercourses  or  along 
lines  of  railroad. 

Baoe  characteristics  have  been  believed  to  be  dominant  in  the  causa- 
tion of  yellow  fever ;  it  has  been  held  that,  although  white  races  are 
extremely  susceptible  to   the   x>o^i^9  ^^  white  inhabitants  of  Cuba 
and  odier  places  where  the  disease  is  endemic  are  incapable  of  taking 
it  Qoitferas,  however,  has  shown  that  this  is  not  because  of  inherited 
i     pecoliarities,  but  because  yellow  fever  is  essentially  a  mild  disease  of 
I    AiUhood,  and  that  in  Cuba  all  the  children  have  had  attacks  the 
A    Bitape  of  which  has  been  heretofore  unrecognized,   but  which  have 
*■   tibrdfid  protection  in  after-life. 

I      VoEEED  Anatomy. — ^The  skin,  subcutaneous  tissues,  and  viscera  are 
V  tBHteined.     Large  and  small  hemorrhages  are  frequent  in  the  skin,  in 
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the  gafitro-intestinal  and  oriiiary  mucous  membraues,  beneath  the  pleurae, 
I)ericardium,  and  peritoneum^  and  within  the  lungs.  The  stomach  con- 
tains coffee-grounds  material  which  is  largely  composed  of  blood- 
corpuscles  and  blood-pigment.  The  heart,  liver,  and  kidneys  show  the 
appeai*ances  of  more  or  less  advanced  parenchymatous  degeneration. 
The  muscular  substance  of  the  heart  is  granular  or  &tty ;  in  the  latter 
case  the  myocardium  is  opaque  yellow  and  flaccid.  The  liver  is  either 
enlarged  or  diminished  in  size,  of  an  opaque  yellow  color,  its  cells  gran- 
ular, fatty,  or  necrotic  The  kidneys  are  enlarged  from  swelling  of  the 
cortex,  the  epithelium  of  which  is  also  granular,  fatty,  and  necrotic 
The  spleen  is  comparatively  free  from  alterations,  although  sometimes 
unusually  soft. 

Symptomatology. — ^The  period  of  incubation  varies  from  a  few  hours 
to  fourteen  days,  although  it  is  very  rare  for  the  disease  to  develop  after 
the  ninth  day.  In  a  Florida  epidemic  nine  hundred  unacclimated  indi- 
viduals who  had  been  exposed  to  the  poison  were  quarantined  for  ten 
days  and  then  went  into  healthy  districts ;  not  one  of  them  developed 
the  disease  after  the  discharge  The  invasion,  which  occurs  more  fre- 
quently at  night,  is  abrupt,  with  repeated  chills,  excruciating  pains  in 
the  back,  head,  and  limbs,  and  an  immediate  rise  of  temperature.  Vom- 
iting is  very  common,  and  in  some  cases  an  exanthematous  rash  api>eara^ 
especially  in  the  scrotal  region.  There  is  usually  an  evening  exacerba- 
tion of  temperature  on  the  first  day,  but  on  the  second  or  third  day 
(rarely  even  on  the  first)  the  characteristic  Ml  of  temperature  begins 
and  continues,  though  sometimes  interrupted  by  evening  exaoerbatiODB 
until  it  reaches  the  norm  from  the  second  to  the  fourth  day. 

During  the  whole  period  of  the  fever  there  are  gi-eat  anxiety,  restleash 
ness,  intense  suffering,  and  not  rarely  delirium,  varying  in  d^p'ee  from 
slight  mental  confusion  to  wild  mania;  in  some  cases  there  is  stupor. 
When  the  remission  occurs  not  only  does  the  fever  subside,  but  the 
pains  usually  disappear ;  the  mind  becomes  clear,  and  not  infrequently 
all  anxiety  is  lost;   there  remains,  however,  an  increasing  epigastric 
tenderness,  with  continuing  and  inci*easing  downess  of  the  pulse^  per- 
chance a  little  heaviness ;  soon  jaundice  appears,  first  generally  in  the 
forehead  and  conjunctiva,  and  rapidly  increases  until  the  whole  snrfiMea 
dark  yellow  and  the  deep-brown  urine  is  heavily  loaded  with  bilifliy 
constituents. 

The  period  of  remission  may  end  in  convalescence,  but  oommooly 
there  is  developed  a  second  paroxysm  of  fever  with  well-marked  dinrnd 
remissions,  and  sometimes  hyperpyrexia.  Even  during  the  remiasioo  fi» 
feilure  of  strength  is  usually  marked,  but  in  the  fever  of  reaotioiiy  U  ft 
is  called,  the  adynamic  symptoms  become  more  pronounced.  IktA 
may  occur  during  the  secondary  fever,  or,  after  a  prolonged,  iiregsi^  ? 
course,  by  gradual  abatement  of  symptoms  the  patient  may 
convalescence. 
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In  severe  cases  the  jaondice  deepens  until  the  whole  surface  is  uni- 
fbrmly  bronzed.  The  vomiting  recurs,  and  becomes  uncontrollable^ 
whilst  brownish  or  blackish  flakes  appear  in  the  matter  ejected  and  in- 
crease in  number  until  the  whole  fluid  is  black  and  opaque.  The  capil- 
lary circulation  becomes  so  nearly  stagnant  that  the  dependent  and 
extreme  portions  of  the  body,  fingers,  toes,  scrotum,  back,  etc.,  are  deep 
purplish.  The  pulse  grows  more  feeble  and  irr^ular.  The  urine  lessens 
in  quantity,  and  may  be  completely  suppressed.  Hemorrhages  occur 
fiom  the  various  mucous  membranes,  even  from  the  gums.  Petechias, 
Tibices,  hematuria,  bloody  stools,  and  an  intense  apathy  mark  tlie  com- 
plete d^radation  of  the  blood  and  the  &ilure  of  the  vital  power,  which 
fleepens  until  a  quiet  death  results. 

Whilst  the  course  of  yellow  fever  is  for  the  most  part  fairly  uniform 
and  consistent,  the  case-s  vary  in  intensity  from  the  mildest  to  the  most 
aev^^  type.  Sometimes  the  patient  is  struck  suddenly  with  stupor  and 
coma ;  sometimes  walking  in  the  streets  he  may  be  found  to  be  pulse- 
less, and  soon  develops  jaundice  and  black  vomit,  ending  in  dea^h ; 
whilst  in  other  cases,  with  natural  tongue  and  natural  pulse  and  general 
caLm,  he  passes  abruptly  into  a  condition  of  black  vomit  and  &tal  pros- 
tration. 

According  to  Ouit^ras,  in  young  children  yellow  fever  may  be  a  very 
trivial  disease,  and  even  when  severe  is  so  lacking  in  characteristic 
symptoms  that  it  is  commonly  diagnosed  as  an  ephemeral  or  a  thermic 
fever,  or  as  a  malarial  attack. 

The  black   vomit  consists  of  gastric  mucus  with  altered  blood-cor- 
pascles,  epithelial  cells,  bits  of  food,  various  fungi,  and  black  amorphous 
granules,  evidently  the  last  results  of  blood  disint^ration.     Although 
there  is  without  doubt  an  increased  production  of  urea  in  the  fever  stage 
of  the  disease,  yet,  according  to  the  researches  of  Cunisset,  the  elimina- 
tion of  urea  is  always  less  than  normal,  the  degree  of  diminution  being  in 
direct  proiwrtion  to  the  danger  of  the  disease,  and  aflbrding  a  very  im- 
portant element  of  prognosis.    There  ia  also  a  lessening  in  the  elimination 
^  the  chlorides,  phosphates,  sulphates,  and  other  inorganic  salts.     The 
ttuioant  of  albumin  in  the  urine  is  usually  directly  proportionate  to  the 
ieverity  of  the  attack,  but  it  is  possible  for  a  case  to  go  on  to  death  with 
tt  abundant  secretion  of  non-albuminous  urine.     Severe  albuminuria  is 
cooneGted  with  a  diffused  nephritis,  and  is  generally  accompanied  by 
Aondant  easts.     During  convalescence  parotitis,  abscesses,  diarrhoea, 
vid  other  local  disorders  may  be  very  troublesome. 

DiAGNOsm. — ^The  S3rmptoms  of  yellow  fever  in  their  ordinary  develop- 
ment reeemble  more  closely  those  of  certain  malarial  fevers  than  of  any 
^  disease,  and  in  the  early  days  of  an  epidemic  it  may  be  impossible 
^decide  from  the  symptoms  alone  whether  the  patient  is  suffering  from 
*>hrial  poisoning  or  from  yellow  fever.  The  diagnosis  must  be  made  by 
^K^tnnixiing  whether  the  malarial  organism  is  or  is  not  in  the  blood.   The 
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mild  cases  of  yellow  fever,  such  as  occur  in  children,  are  distinguished 
from  thermic  or  ephemeral  fevers  by  the  peculiar  icteric  hue  of  the  face, 
by  the  slowness  of  pulse  in  proportion  to  the  bodily  heat,  and  sometimes 
by  albuminuria. 

Pbognobis. — ^The  mortality  of  yellow  fever  varies  in  adults  in  differ- 
ent epidemics  from  fifteen  to  ninety  per  cent.  The  disease  is  about  twice 
as  &tal  in  adults  as  in  children.  The  existence  of  previous  chronic  dis- 
ease or  of  alcoholism  enormously  increases  the  danger.  The  mortality- 
rate  is  usually  much  higher  in  hospital  than  in  civil  life,  probably  on 
account  of  the  exposure  and  hardships  during  the  earliest  hours  of  the 
disease.  Most  fevorable  is  a  imiform  lack  of  intensity  of  all  the  symp- 
toms. If  fever,  jaundice,  or  renal  disorder  is  pronounced,  the  outlook 
is  serious.  An  initial  temperature  of  103^  F.  is  a  bad  omen,  as  is  also 
a  rapid  increase  of  albumin  on  the  third  day.  Black  vomit  usually, 
but  not  always,  presages  death.  Violent  nervous  disturbances,  such  as 
delirium  or  convulsions,  and  still  more  the  suppression  of  urine,  are  of 
fatal  import. 

Prophylaxis. — Absolute  exclusion  of  the  germ  of  yellow  fever  from 
any  locality  is  an  absolute  preventive  of  the  fever :  hence  the  importance 
of  a  most  rigid  quarautine,  the  isolation  of  the  sick,  and  the  complete  dis- 
infection of  clothing,  excreta,  etc.  It  is  of  the  utmost  imx)ortance  that 
infected  districts  be  immediately  depopulated.  The  only  individual  pro- 
phylaxis that  is  of  any  value  is  keeping  away  from  the  affected  locality. 
There  is  no  reason  for  believing  that  the  various  preventive  inoculations 
that  have  been  lauded  by  Freire  of  Brazil  and  Garmona  of  Mexico  are 
effective. 

Treatment. — ^In  yellow  fever  districts  there  is  still  much  iaith  in  the 
value  of  violent  sweating,  calomel,  and  similar  perturbing  agencies  in  the 
earlier  stages  of  the  fever.  It  seems  probable,  however,  that  the  best 
results  are  to  be  obtained  by  the  expectant  treatment,  including  in  this 
absolute  rest  in  bed,  especially  during  the  remission,  the  administration 
of  mild  saline  laxatives,  the  free  internal  use  of  ice- water,  the  external 
use  of  cold  sponging  and  baths  to  reduce  temperature,  and  the  meeting 
of  the  symptoms  of  adynamia  by  stimulants.  The  use  of  bichloride  of 
mercury  internally,  as  suggested  by  Sternberg,  with  the  idea  of  destrojring 
the  supposed  specific  agent  of  the  disease  in  the  intestines,  does  nol 
appear  to  have  yielded  practical  results.  Guit^ras  strongly  urges  the  use 
of  the  tincture  of  chloride  of  iron  as  the  best  means  of  checking  Qie 
tendency  to  black  vomit  in  severe  cases. 

When  the  stomach  wiU  bear  it,  food  in  the  form  of  broths,  milk,  eggs, 
etc.,  should  be  freely  administered. 

Suppression  of  urine  is  to  be  met  by  the  use  of  hot  baths,  digital^ 
pilocarpine,  and  other  usual  remedies,  the  value  of  which  in  yeUow  fever 
cases,  however,  still  remains  iu  doubt 
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ACTINOMYCOSIS. 
Defenttion. — ^A  chronic  disorder,  especially  attacking  cattle  and  the 
pig,  but  capable  of  transmission  to  man,  produced  by  the  ray-fougus. 

Etiology. — Actinomyces,  or  ray-fungns,  is  an  orgsinism  "which  was 
discovered  by  Bollinger  in  1877,  and  is  considered  by  some  authorities 
to  be  a  highly  organized  pleomorphic  bacterium  allied  to  cladothrix, 
by  others  to  be  a  fungus :  it  produces  in  man  and  the  lower  animals  a 
chronic  inflammatory  affection,  whose  nature  can  usually  be  made  out 
by  detecting  even  with  the  naked  eye  granules  varying  in  size  from  a 
SQiall  pea  to  a  pointy  and  in  color  from  a  translucent  grayish  to  opaque 
gray,  yellowish,  or  brownish,  even  to  black.     Examined  with  the  micro- 
8cope  the  granule  is  found  to  be  a  colony  or  clump  of  colonies,  consist- 
ing of  a  central  interlacing  mass  of  branching  and  radiating  projecting 
threads,  with  in  the  centre  small,  round,  cocci-like  bodies,  and  ui)on  the 
periphery  the  bulbous,  club-like  terminations  of  the  threads.    The  cocci- 
form  bodies  are  supposed  by  some  to  be  spores,  and  are  found  both  within 
and  on  the  outside  of  the  threads.     Uiually  about  the  colonies  are  nu- 
meroos  bacilli  of  various  species,  and  also  pyogenic  cocci.     According  to 
the  r^earches  of  J.  Israel  and  M.  Wolff,  the  actinomyces  grow  best 
anaerobically.    Great  difficulty  has  been  experienced  in  producing,  either 
with  the  natural  actinomyces  or  with  the  result  of  their  culture,  disease 
in  the  lower  animals,  but  Israel  and  Wolff  appear  to  have  succeeded  in 
the  development  of  nodules  containing  typical  colonies  by  introducing 
pure  cultures  into  the  peritoneal  cavities  of  rabbits  and  guinea-pigs. 
Infection  of  human  beings  and  of  cattle  haus  been  frequently  tniced  to 
the  penetration  of  wheat,  bai-ley,  oats,  or  other  vegetable  material  into 
the  tissues.    Usually  the  part  affected  is  the  mouth,  esx)ecially  the  neigh- 
borhood of  the  teeth,  but  the  entrance  may  be  through  a  wound  of  tlie 
skin  or  of  any  mucous  membrane.    The  disease  chiefly  occura  in  cattle, 
constituting  in  its  ordinary  form  the  so-called  big-jaw  or  lump-jaw. 

Symptomatology. — Actinomycosis  usually  shows  itself  as  a  slightly 
ptinfial,  slowly  developed  growth,  which  finally  forms  fistulous  orifices 
through  which  are  discharged  purulent  matters  containing  the  granules 
already  described.  The  usual  seat  of  these  growths  is  the  i*egion  of  the 
lower  jaw.  The  affected  bone  enlarges,  the  soft  tissues  become  hardened, 
•nd  finally  a  large  mass  is  formed  which  may  destroy  life  by  exhaustion, 
by  hemorrhage  from  an  ulcerated  vessel,  or  by  suffocation.  In  some  cases 
the  course  of  the  disease  is  rapid  and  destructive,  with  the  formation  of 

A  very  rare  form  of  external  actinomycosis  is  that  in  which  the  ray- 
fiuigas  finds  lodgement  under  the  skin  and  gives  rise  to  tumors  by  whose 
npporation  extremely  obstinate  ulcers  are  produced. 

The  actinomyces  may  also  find  lodgement  on  an  internal  muex)us  mem- 
brane and  produce  disease.    In  the  lungs  it  may  cause  a  chronic  general 


232  GENEBAI.  DISEASES. 

bronchitis  or  a  peculiar  broncho-i>ueuiuoiiiii,  which  Ih  attended  nsually 
with  fever,  cough,  abundant,  often  fetid,  expectoration,  loss  of  flesh  and 
strength,  and  the  physical  signs  of  bronchitis  or  of  broncho-pneumonia^ 
and  is  followed  after  a  time  by  various  symptoms  due  to  metastasis  and 
dissemination  of  the  parasites  through  distant  organs.  Actinomycosis 
of  the  lung  may  closely  resemble  chronic  tuberculosis  in  its  symptoms, 
but  is  much  less  apt  to  be  attended  with  haemoptysis.  Sometimes  it 
represents  a  rapid  chronic  pneumonia.  By  involving  the  pleural  cavity 
the  ray-fungus  may  produce  a  purulent  empyema.  Lodged  in  the  intes- 
tines it  causes  indigestion,  diarrhoea,  local  pains,  and  tenderness,  and  is 
especially  liable  to  give  rise  to  secondary  disease  of  the  liver,  which  is 
often  attended  with  great  enlargement. 

Gases  have  also  been  reported  in  which  the  fungus  has  found  lodge- 
ment in  the  brain,  producing  symptoms  resembling  those  of  tumor,  or, 
as  in  a  case  reported  by  O.  B.  Keller,  of  cerebral  abscess.  It  has  been 
affirmed  that  the  lesion  in  the  brain  may  be  primary ;  but  the  fungus 
must  in  some  way  have  first  entered  the  blood. 

Diagnosis. — The  symptoms  oi  an  internal  actinomycosis  vary  almosfc 
indefinitely  with  the  seat  of  the  disease.  The  only  diagnostic  mark  of 
either  the  internal  or  the  external  disorder  is  the  presence  of  the  actino- 
myees  in  the  discharges. 

Pbognobis. — The  prognosis  in  actinomycosis  depends  ui>on  the  seat 
of  the  disease.  If  the  lodgement  is  in  such  place  that  it  cannot  be  reached 
surgically,  death  is  the  almost  certain  result. 

Treatment. — ^The  treatment  of  actinomycosis  is  purely  surgicaL  The 
tumor  and  the  surrounding  parts  should  be  freely  removed  until  pieces  of 
tissue  removed  show  no  fiingus,  and  then  the  wound  should  be  freely 
cauterized.  It  is  affirmed  that  silver  nitrate  is  especially  deadly  to  the 
fungus,  and  cures  are  stated  to  have  been  obtained  by  the  free  use  of  the 
solid  stick,  and  also  by  strong  injections  of  carbolic  acid. 

MYCETOMA. 

Madura  foot'disease,  which  is  endemic  in  certain  portions  of  India  buti 
occurs  only  in  natives,  especially  in  males  who  work  in  the  fields  or  fgo 
about  with  bare  feet,  has  been  shown  by  Vandyke  Garter,  conflrmed  b^* 
Kanthack,  to  be  simply  a  form  of  actinomycosis,  the  species  probaUy^y 
though  not  certainly,  being  different  from  that  which  is  met  with  isi 
Europe  and  America.    The  part  affected  is  nearly  always  the  foot,  but  ttie 
hand,  arm,  shoulder,  scrotum,  or  any  other  portion  of  the  body  may  JM 
attacked.    The  first  change  is  swelling  and  redness,  followed  after  a  tamo 
by  a  superficial  or  deep  papule,  which  finally  discharges  pus  containixV 
white,  yellow,  black,  or  reddish,  fish-roe-like  granules  and  black,  ineg^' 
lar  masses.   As  the  disease  progresses  there  are  severe  pain,  extraordinaxT 
swelling,  and  distention  of  the  foot,  giving  way  of  the  arch,  destniotioB 
of  the  bones,  and  the  formation  of  numerous  elevations,  which  ara  tiM 
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orifices  of  siniiBes  mnning  into  the  centre  of  the  foot.  The  treatment  is 
the  same  as  that  of  other  forms  of  actinomycosis.  If  taken  early,  free 
local  excision  and  cni*etting  may  suffice.  Later,  amputation,  sufficiently 
high  up  to  get  above  the  penetrating  fiingus,  is  essential.  The  disease 
always  ends  in  death  from  exhaustion  if  left  to  itself 

RABIES.     HYDROPHOBIA. 

DsFnanoN. — An  acute  infectious  disease,  occurring  in  various  ani- 
mals^ and  produced  in  man  by  the  bite  of  an  animal  suffering  from  the 
disease^  characterized  by  a  long  incubation,  paroxysmal  convulsions, 
great  excitement,  fever,  and  paralysis  terminating  in  death. 

EnoLOGT. — ^Babies  is  esx>ecially  common  in  canine  animals,  though  it 
occurs  in  cats,  is  said  to  be  very  frequent  in  the  American  skunk,  and 
nay  be  transmitted  to  the  herbivora.  The  symptoms  in  the  dog  are  a 
primary  rise  of  temperature,  followed  by  shyness,  chilliness,  irritable 
Bspiciousness,  with  a  tendency  to  run  from  home,  and  a  characteristically 
depraved  appetite,  which  causes  the  animal  to  eat  wood,  stones,  fsBces, 
i&d  even  its  own  tail.  There  is  at  the  same  time  altered  voice,  with  a 
peculiar  howl,  and  a  little  later  ffirious  maniacal  excitement ;  there  is 
often  at  this  period  or  later  paralysis  of  the  muscles  of  the  jaw,  with 
exceBBive  salivation,  causing  frothy  saliva  to  drop  from  the  mouth ;  the 
vhole  attack  ending  in  progressive  paralysis  and  death.  If  the  paraly- 
BS  develops  early,  the  rabies  is  spoken  of  as  dumb  rabies;  if  the  excite- 
sent  is  pronounced,  the  case  is  one  of  furious  rabies.  It  appears  to  be 
Mnitely  proved  that  the  bite  of  the  animal  may  produce  rabies  as  early 
v  forty-eight  hours  before  the  appearance  of  the  prodromic  fever. 

There  is  no  well-authenticated  case  of  the  communication  of  rabies 
fann  man  to  man.  The  nature  of  the  poison  is  unknown,  but  according 
to  Uie  researches  of  Pasteur  and  others  it  passes  up  the  nerve-trunks 
to  the  nerve-centres.  The  virus  is  in  many  cases  wiped  off  the  teeth  of 
tk  biting  dog  by  the  clothing  of  the  bitten  person :  hence  bites  upon 
lacovered  parts  of  the  body  are.  especially  fiital. 

XosHm  Anatoiicy. — The  alterations  of  esx)ecial  significance  in  rabies 
>ft  Tenons  injection  and  thrombosis,  cellular  infiltration  of  the  adven- 
^  of  the  veins,  first  observed  by  Kolesnikofif.  and  miliary  abscesses, 
^npnally  described  by  Gowers  and  soon  after  confirmed  by  us.     These 
^^uges  have  been  found  in  the  medulla,  in  our  investigations,  near  the 
W  of  the  fourth  ventricle.     In  addition,  we  have  recorded  the  presence 
^  myocardial  hemorrhages  and  oesophageal  oedema. 
J     SncPTOlfATOLOGT. — ^The  incubation  period  of  rabies  in  the  dog  has 
J  Wn  eiperimentally  proved  to  be  from  six  days  to  eight  months.     In 
^  ft  is  nsoally  considered  as  between  two  weeks  and  three  months, 
**  it  18  not  very  rarely  prolonged  to  a  year,  and  even  three  years  may 
*S*  after  the  bite  before  the  appearance  of  the  symptoms.    The  disease 
li  nan  may  be  divided  into  three  stages.    The  first  of  these,  the  pro- 
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dromic,  lasts  from  a  few  hours  to  six  or  eight  days,  the  symptoms  being 
malaise,  slight  fever,  hyperesthesia  of  the  special  senses,  and  occasionally 
pains  in  the  scar.  The  first  pronounced  symptoms  of  the  stage  of  excite- 
ment are  usually  stiflfness  of  the  throat  and  difficulty  in  swallowing,  which 
rapidly  increase  until  all  efforts  at  deglutition  produce  violent  spasm  of 
the  muscles  of  the  pharnyx,  larynx,  and  upper  chest  An  intense  hyi)er- 
sesthesia,  affecting  special  senses  and  general  sensibility,  now  develops^ 
with  an  increasing  area  of  muscular  involvement  by  the  spasms.  The 
paroxysms  by  and  by  are  produced  not  only  by  attempts  at  swallowing, 
but  by  the  sight  of  fluids,  especially  running  water,  and  finally  by  bright 
lights,  loud  sounds,  or,  it  may  be,  even  by  irritation  of  the  surfiaoe  of  the 
body.  Although  there  is  intense  thirst,  efforts  at  drinking  are  accom- 
panied with  excessive  terror,  and  if  persisted  in  produce  violent  tetanic 
spasms,  which  in  rare  cases  have  ended  in  death  by  cramp  asphyxia. 
Excessive  salivation  is  common.  There  is  usually  mild  fever.  At  first  the 
intellect  is  clear,  but  as  the  disease  progresses  delirium  develops  and  may 
become  violent.  After  from  a  few  hours  to  ten  days  the  paralytic  stage 
appears,  with  increasing  loss  of  power,  which  commonly  commences  in 
the  muscles  of  the  jaw  and  spreads  to  the  whole  body  until  it  ends  in 
paralytic  asphyxia. 

Diagnosis. — The  diagnosis  in  rabies  depends  upon  the  peculiar  respi- 
ratory spasm  caused  by  attempts  at  swallowing,  the  intense  hypems- 
thesia,  and  the  concluding  paralysis.  These  symptoms  may  be  closely 
simulated  in  hysteria,  but  in  all  such  cases  that  we  have  seen  the  mock- 
ery has  revealed  itself  in  an  apparent  exaggeration  but  a  real  lack  of  i 
intensity  of  the  symptoms. 

Prognosis. — The  prognosis  of  developed  rabies  is  &tal.  The  per-  ] 
centage  of  cases  following  the  bite  of  a  rabid  animal  is  estimated  hf  • 
Horsley  at  sixteen,  by  Hunter  at  five,  but  by  various  other  authoritiei  . 
much  higher,  even  up  to  eighty.  The  bites  of  rabid  wolves  are  four  or  j 
five  times  as  dangerous  as  those  of  rabid  dogs ;  and,  according  to  popular  i 
belief,  the  bite  of  the  rabid  skunk  is  certain  death. 

Treatment. — The  treatment  of  developed  rabies  must  be  purely  , 
symptomatic.  The  question  as  to  the  inoculative  treatment  of  Pasteur,  : 
in  which  the  person  who  has  been  bitten  is  immediately  subjected  to  m  \ 
series  of  inoculations  with  the  properly  prepared  spinal  oords  of  raUd  i 
animals,  is  a  most  serious  one  for  the  practitioner  to  decide.  Oat  of  sefveo  I 
hundred  and  ten  persons  who  had  been  bitten  on  exposed  parts  of  Vbm  \ 
head  and  inoculated  at  the  Pasteur  Institute  in  Paris,  the  mortality  wai  a 
3.38  per  cent., — a  result  which  seems  to  justify  the  advising  of  inooa-  | 
lation  when  there  is  a  clear  history  of  bite  by  a  rabid  animal  upon  an  j 
exposed  part.  In  every  case  of  a  suspicious  dog-bite  it  is  the  duty  of  i 
the  practitioner  as  soon  as  possible  to  excise  the  wounded  parts  and  to  ^ 
cauterize  thoroughly  by  hot  iron,  caustic  potash,  or  other  penetratang  j 
caustic, — a  procedure  which  greatly  lessens  the  danger  of  infectioiL  . 
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ANTHRAX.      MALIGNANT   PUSTULE. 

Definition. — An  infectious  disease,  produced  by  the  bacillus  an- 
thracis,  occurring  in  two  forms, — ^an  external,  characterized  by  a  i)eculiar 
pustule  having  a  black  centre  and  surrounded  by  wide-spread,  hard  iu- 
filtration  and  secondary  pustules;  and  an  internal,  characterized  by  a 
rapid  toxsmia,  usually  accompanied  by  hemorrhages  fi*om  the  mucous 
nembranes  and  numerous  metastatic  carbuncles. 

EnoLOOT. — ^The  anthrax  bacillus  {Bacillus  a^Uhraeia),  described  by 
PoUender  in  1849,  and  especially  studied  by  Davaine,  Pasteur,  and  Koch, 
18  a  non-motile  bacillus,  from  one  to  two  and  a  half  millimeti-es  broad, 
producing  sjiores,  and  growing  in  the  open  air.  Desiccated  spores  may 
wrvive  for  years,  and  require  boiling  temperature  to  kill  them  with  cer- 
tainty. When  set  free  in  the  soil  by  supei*ficial  burial  of  carcasses  or 
otherwise,  they  multiply  until  a  local  infectious  area  is  produced.  Being 
a  saprophyte,  the  anthrax  bacillus  is  capable  of  passing  through  all  its 
life-phases  in  the  soil  outside  of  the  animal  organism,  so  that  its  entrance 
ioto  animals  must  be  looked  upon  as  accidental.  The  spores  usually  pass 
into  the  lower  animals  during  the  grazing  months,  and  are  liable  also 
to  be  transx)orted  in  times  of  freshet  and  give  origin  to  new  and  perhaps 
distant  infected  districts. 

Almost  always  man  becomes  infected  through  the  lower  animals :  con- 
sequently malignant  pustule  is  chiefly  seen  among  those  who  work  a'bout 
domestic  animals,  or  who  are  employed  in  the  manufacture  of  raw  prod- 
Kts  from  animals,  the  tenacity  of  life  of  the  spores  being  such  that  they 
may  remain  active  in  hair,  wool,  etc.,  for  many  years.  Thus,  malignant 
pustule  occurs  chiefly  among  butchers,  stable-boys,  shepherds,  tanners, 
vool-aorters,  glue-makers,  upholsterers,  etc.  The  infection  may  be 
through  a  wound  or  an  abrasion,  when  external  malignant  pustule  is 
produced ;  or  by  inhalation  or  swallowing  of  the  spores,  with  a  result- 
ing internal  anthrax.  In  rare  cases  the  infection  has  been  conveyed 
bf  maects. 

Anthrax  is  much  more  frequent  in  Europe  and  Asia  than  in  America, 
vhereit  appears  to  be  endemic  only  in  certain  districts  originally  infected 
bj  importation  of  the  germ.  Owing  to  the  robustness  of  the  bacillus  and 
its  apoieSy  imported  hides,  hair,  wool,  and  other  raw  animal  products  may 
cause  the  disease  in  man. 

SnPTOMATOLOGT. — ^The  malignant  pustule  usually  develops  upon 
tbe  handfl^  tacbj  or  other  exposed  x>ortion  of  the  body  from  a  few  hours 
to  twelve  or  fourteen  days  after  the  infection.  It  is  a  small,  red,  intensely 
itdiing  or  bnming  i>oint,  which  soon  becomes  a  papule  surmounted  by  a 
nddiah  or  bluish  vesicle,  which,  after  bursting  and  discharging  its  bloody 
ttmin,  is  followed  by  a  dark-brown  or  blackish  crust.  The  induration 
oftendfl  far  beyond  ttie  immediate  neighborhood  of  the  inoculated  point, 
and  ofttti  has  radiating  from  it  red  streaks  or  lines,  marking  progressive 
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lymphatic  inflammations.  Secondary  vesicles  surround  the  central  one| 
and  gangrene  may  result.  Nausea,  vomiting,  diarrhoea,  fever,  delirinniy 
excessive  sweating,  and  collax)se,  appear  usually  on  the  second  day,  and 
death  may  occur  in  from  five  to  eight  days ;  or  by  abatement  of  the  local 
inflammation  and  the  subsidence  of  the  constitutional  symptoms  the 
subject  may  return  to  health,  convalescence  being  preceded  by  slough- 
ing off"  of  the  vesicle. 

Under  the  name  of  malignant  aivthmx  oedema  a  condition  is  described 
by  Bollinger  and  others  in  which  the  pustule  is  wanting,  and  the  only 
local  symptom  is  a  wide-spread,  brawny  oedema,  which  is  usually  fol- 
lowed by  another  form  of  gangrene,  great  constitutional  disturbance,  and 
death. 

A  malignant  (edema  has  also  been  recorded  in  two  cases  of  typhoid 
fever  following  a  hypodermic  injection  of  musk,  and  caused  by  a  long, 
spore-forming  bacillus  resembling  the  anthrax  bacillus,  but  narrower  and 
with  rounded  ends. 

In  internal  anthrax,  or  wool-sartertP  diseasej  the  invasion  is  nsually 
sudden,  with  headache,  rigor,  nausea,  vomiting,  abdominal  pains,  and 
diarrhoea.  Free  hemorrhage  may  occur  from  the  mouth,  nose,  and  kid- 
neys, and  death,  preceded  by  delirium,  convulsions,  dyspnoea,  cyanosii^ 
and  heart-feilure,  result.  In  another  form  of  internal  anthrax,  in  which 
the  infection  is  said  to  be  in  the  lungs,  the  symptoms  take  on  the  appear- 
ance of  a  rapidly  spreading  pneumonia,  with  great  adynamia.  The  pal- 
monic  cases  are  especially  seen  among  wool-sorters,  carpet-  and  blanket* 
makers,  weavers,  and  other  workers  in  hair- like  animal  products ;  whilst 
the  intestinal  variety  is  produced  by  the  eating  of  diseased  meats. 

Diagnosis. — Anthrax  is  to  be  distinguished  by  the  fact  that  whilsfe 
in  carbuncle  the  local  sore  is  formed  by  the  coalescence  of  nnmeroni 
points,  in  anthrax  the  origin  is  purely  centric.     Anthrax  oedema  is  dto' 
tinguished  from  erysipelatous  oedema  by  its  having  a  grayish  or  yellowidi 
instead  of  a  reddish  tint,  and  by  the  induration  being  more  distinct  and  jfe 
less  superficial.     The  diagnosis  of  internal  anthrax  is  one  of  great  dilB-  i 
culty,  unless  there  is  an  outbreak  of  external  carbuncles.    Whenever  tt» 
symptoms  of  a  sudden  infection  appear  in  a  person  whose  businesB  ex- 
poses him  to  anthrax  infection,  the  blood  should  be  examined  for  fte  <= 
bacillus,  and  inoculation  of  a  guinea-pig  or  a  mouse  with  the  blood,  cr   - 
with  the  local  products,  if  there  are  any,  should  be  practised.    ThesyiiV'  j 
toms  of  anthrax  in  the  guinea-pig  or  the  mouse  are  rapidly  developiil|  V 
constitutional  symptoms  of  a  general  infection,  with  djrspnoea  and  etm*  J 
vulsions,  whilst  the  blood  swarms  with  the  organism.  J 

Pbognobis. — Under  proper  treatment,  applied  early,  malignant  p»-  J 
tule  is  almost  invariably  recovered  from.     Under  neglect  the  mortAlii^'!^ 
may  be  seventy -five  per  cent.     The  prognosis  depends,  therefore,  on  th* 
earliuess  and  thoroughness  of  the  treatment.      Intestinal  and  thQraokl^ 
anthrax  is  in  the  great  m^ority  of  cases  fatal. 
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Treatment. — ^The  treatment  of  external  malignant  pustule  is  imme- 
diatey  thorough  destruction  by  incision,  followed  by  cauterization  with 
the  hot  iron  or  by  corrosive  sublimate  or  carbolic  acid.     In  the  oedema- 
tons  form  local  injection  of  the  thi'ee  per  cent,  solution  of  carbolic  acid 
^nld  be  practised,  or  the  parts  should  be  abundantly  scarified  and 
dressed  with  carbolic  acid  solution.      In  internal  anthrax  there  is  no 
known  specific  treatment :  intestinal  antiseptics  may  be  tried.     In  all 
cases  of  anthrax  the  general  treatment  should  be  supporting,  stimulating, 
and  j^ymptomatic. 

FOOT-AND-MOUTH   DISEASE. 

This  is  a  highly  contagious  disease  of  domestic  animals,  usually  occur- 
ring in  epidemics,  characterized  by  vesicles,  pustules,  and  ulcers  in  the 
moath,  at  the  top  and  cleft  of  the  hoof,  and  on  the  udder.    The  virus 
is  in  tiie  discharges  from  the  sores,  and  also  in  the  general  excretions, 
and  is  transmissible  in  fomites.      It  is  probably  an  organism  whose 
diaraeters  have  not  yet  been  determined.    In  man  the  virus  produces 
diaease  by  direct  inoculation,  and  also  through  the  drinking  of  milk. 
Afker  an  incubation  period  of  from  three  to  five  days  there  is  a  rigor, 
followed  by  fever,  headache,  anorexia,  and  malaise,  and  after  some  days 
vesicles  appear  on  the  lips,  tongue,  and  pharynx,  and  leave  ulcei*ations 
behind  them.     Vesicles  sometimes  develop  on  the  hands  and  feet,  espe- 
cially near  the  nails.    As  diarrhoea  is  a  common  symptom,  the  mucous 
membrane  of  the  intestines  is  probably  affected.     In  severe  cases  there 
nay  be  hemorrhages  from  the  mucous  membrane.      Eecovery  iLsuiilly 
oecois  after  about  two  weeks  of  illness.    In  a  recent  epidemic  the  mor- 
Ulity  was  eight  i>er  cent.  (Saenger). 

The  stomatitis  should  be  treated  locally  with  boric  acid  solution  after 
innfection  with  hydrogen  dioxide  solution,  etc.  Ulcerative  points  may 
le  touched  with  solid  silver  nitrate.  The  internal  treatment  should  be 
^ptomatiC)  stimulating,  and  supx>orting. 

As  a  measure  of  prophylaxis,  during  an  epidemic  of  the  disease  among 
(rttle  aU  milk  should  be  thoroughly  boiled  before  being  used. 

GLANDERS.      FARCY. 

DEFnanoK. — A  contagious  disease,  produced  by  the  bacillus  mallei, 
tipecially  attacking  horses,  but  capable  of  transmission  to  man. 

BnoLoaT. — Olanders  may  occur  in  almost  any  animal,  but  chiefly  at- 
Ma  horaes,  in  which  it  produces  inflammation  of  the  mucous  membrane 
1  tf  the  noae  and  upx>er  respiratory  passages,  with  cough,  fever,  purulent 
]  wps^  and  ulcenUdon  of  the  nasal  mucous  membrane,  attended  by  great 
\  CBbrgement  of  the  submaxillary  glands  and  the  formation  in  various 

rtaof  the  body  of  sui>erficial  glandular  enlargements,  which  when  hard 
'IR  known  as  "fercy  buds,"  and  when  ulcerated  as  "farcy  sores,"  the 

iwle  ending  in  death  from  exhaustion  and  septicaemia.      The  virus 

■bb  eziatB  in  the  nodules  and  in  the  discharges  from  the  ulcers  and 
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mucoiis  membrane  was  discovered  by  Loefiler  and  SchiitiZ  to  be  a  bacUlos 
refeeijibling,  but  sborter  and  thicker  than,  the  bacillus  of  tuberculoRi». 
The  ill  lection  of  man  is  iLSually  by  iuociiUitioii,  through  an  abrasion  on 
the  hantlii  or  elsewhere,  with  the  nasal  discharges  from  the  horse,  hot 
may  ocem^  through  breathing  or  swallowing  the  jToison.  In  a  numlier 
of  cases  lions  and  other  animals  in  menageries  have  been  infected  by 
eating  the  meat  of  diseased  hoi-ses. 

Ghinders  m  capable  of  being  transmitted  from  man  to  man,  and  in- 
fection of  washerwomen  has  occurred,  bnt  the  disease  is  chiefly  seen  in 
hostlers,  coax>hmenj  and  others  who  work  about  horses. 

SYBiPTOMATOLOOY.^AHer  an  incubation  period  usually  of  three  or 
foui*  diiySj  but  sometimefi  protnicted  to  fourteen  days,  acute  glanders 
develops,  with  malaise^  headache,  anorexiii,  articular  pains,  and  usually 
but  not  always  fever.  At  the  same  time  ftwellingj  redne^is,  and  inflamma- 
tiou  of  the  lymphatic*s  come  on  at  the  jmiut  of  inoculation.  Within 
two  or  three  days  coryza  appears,  and  rapitlly  becomes  severe  and 
purulent,  and  at  or  aljout  the  same  time  red  spots  come  out  on  the  <aoe 
and  about  the  joints,  or  sometimes  over  the  whole  surface  of  the  hodj^ 
rapidly  developing  Liito  hard  papules  closely  resembling  those  of  variok^ 
and  going  on  to  vesiculation,  pustulation,  and  final  ulceration.  As  the 
disease  progresses,  deposits  occiu-  in  the  Schneiderian  memliraue,  and 
oftan  also  in  other  portions  of  the  body,  forming  nodulai*  subcutane<jas 
enlargementB,  ^*  fiircy  bmls/*  These  rapidly  suppumte  and  ulcerate ;  the 
coiyza  becomes  more  and  more  severe,  with  much  swelling  of  the  nose ; 
general  symptoms  of  septicemia  develop ;  not  rarely  pneumonia  comes 
on  J  and  almost  without  exception  death  occurs  in  from  six  to  twelve 
days. 

The  distinction  which  is  made  by  writei's  between  acnte  farcy  and 
acute  glandera  has  no  suMcient  tbundation,  the  only  dilierence  being 
that  in  the  one  case  the  subcutaneous  enlargements  are  pronounced,  in 
the  other  they  are  not  so  strongly  developed!. 

Chronic  glanders  in  man  ordinarily  resembles  in  its  course  a  severe 
coryza^  which  is  distinguished  from  other  forms  by  a  tendency  to  recur- 
ring ulceration  and  the  formation  of  contracting  and  deforming  eieatrioes. 
In  one  form  of  chronic  glanders  (chronic  fiircy  of  writers)  there  are 
numerous  subdernial  nodules  with  resulting  abscesses  and  ulcerations, 
without  much  inflammation  or  lymphangitis.  This  variety  is  probably 
due  to  direct  inoculation  through  an  abrasion* 

Diagnosis.— The  only  disease  that  acute  glanders  resembles  is  small 
pox ;  but  the  occupation  of  the  patient  should  put  the  practitioner  on  his 
guard,  and  the  nafial  symptoms  make  diffei'entiation  easy.  The  recog* 
nition  of  chronic  glanders  may  be  extremely  difficult ;  in  any  suspected 
case  the  bacillus  should  be  looked  for,  and  inoculation  of  the  guinea-pig 
with  the  discharges  or  with  cultures  from  the  dtscharges  should  be  prac- 
tised :  if  the  baciUufi  mallei  be  present,  death  of  the  animal  will  occur 
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within  thirty  hours,  with  in  the  male  enormously  swoUen  suppurating 
testicles.  In  acute  farcy  the  nose  may  not  be  inflamed  :  here,  in  any  case 
id  doubt,  inoculation  should  be  practised. 

Pbognobib. — Acute  glanders  always  ends  in  death.  Chronic  glanders 
may  last  from  three  to  five  months,  and  is  said  to  have  a  mortality -rate 
of  about  fifty  per  cent. 

Treatment. — ^There  are  no  known  remedies  which  have  any  control 
over  glanders.  If  the  case  be  seen  early,  the  points  of  inoculation  should 
be  thoroughly  destroyed  by  excision  and  caustics.  Glandular  enlarge- 
ments should  be  opened  early.  The  further  treatment  should  be  con- 
ducted on  general  principles,  and  should  always  be  supporting  and  mildly 
stimulating. 

GREASE. 

Grease  in  horses  is  a  peculiar  ulceration  between  the  quarters  of  the 
heel,  with  a  thick,  offensive  discharge.  By  contact  with  this  discharge 
hostlers  and  others  suffer  from  a  superficial  pustular  eruption.  This 
yields  readily  to  treatment,  which  should  consist  of  thorough  washing 
ind  disinfection  and  touching  the  points  with  weak  astringent  solution 
(copper  sulphate  four  grains  to  the  ounce,  silver  nitrate  two  grains  to  the 
oanee),  or  rarely  with  caustic. 

TUBERCULOSIS. 

Definition. — An  infectious  disease  due  to  the  invasion  of  the  organs 
sod  tissues  by  the  bacillus  tuberculosis.  Interstitial  and  superficial  in- 
fluunations  follow,  either  circumscribed  or  diffuse,  and  the  anatomical 
products  tend  to  become  cheesy  or  indurated,  the  cheesy  dead  material 
tmdergoing  softening  or  calcification.  The  resulting  symptoms  depend 
partly  upon  the  local  disturbances  caused  by  the  bacilli,  partly  upon 
the  absorption  of  the  toxic  products  of  their  growth,  and  partly  upon 
tbe  modifications  in  the  function  of  the  organ  especially  diseased. 

EnoixxsY. — ^The  bacillus  discovered  by  Koch  in  1882  is  the  immediate 
cause  of  tuberculosis  in  man  or  in  animals,  although  the  infectious  nature 
>  of  this  disease  was  ascertaiiied  by  Klencke  in  1843,  whose  observation  was 
[  fwgotten.  It  was  suspected  from  the  anatomical  appearances  by  Buhl  in 
I  1867,  and  rediscovered  by  Villemin  in  1865.  Tuberculous  man  is  the  chief 
I  KNiroe  of  human  tuberculosis,  yet  the  disease  may  be  derived  from  the 
\  tobercolofiis  of  the  domesticated  animals.  It  is  rare  in  dogs  and  cats,  in 
I  Ae^and  swine,  and  prevails  among  the  bovines,  but  the  so-called  tuber- 
\  cidosis  of  fowls  is  not  due  to  the  bacillus  of  tuberculosis.  Of  4093  cattle  in 
B  JbflBBchufletts  tested  for  tuberculosis  by  means  of  tuberculin,  1081  reacted 
B  yiaUiTelyy  and  were  killed,  and  anatomical  evidence  of  tuberculosis  was 
H  iMmd  in  all  but  two.  Of  132,294  cattle  slaughtered  in  Copenhagen, 
jB  iBfoteen  and  seven-tenths  per  cent.,  and  of  142,872  killed  in  Berlin, 
^  Iftttn  and  one-tenth  per  cent,  were  tuberculous.  In  this  connection  it  is 
^  lateiQiting  to  note  that  the  average  mortality  from  tuberculosis  in  man  is 
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in  the  vicinity  of  fifteen  per  cent.  The  bacilli  transferred  from  man  to 
man  are  generally  considered  to  be  largely  derived  from  cases  of  pulmo- 
nary tuberculosis,  while  those  transmitted  from  cattle  are  probably  con- 
veyed by  contaminated  milk,  dairy  products,  and  more  rarely  by  meat. 
The  degree  of  risk  of  the  transfer  of  tuberculosis  from  animals  to  man  is 
lessened  in  the  preparation  of  food.  The  milk  from  tuberculous  animals, 
even  if  the  udders  are  not  tuberculous,  may  be  dangerous,  and  should  be 
avoided,  since  Ernst  has  shown  that  the  milk  may  contain  the  bacilli 
although  the  udders  are  fi«e  from  tubercles.  Milk  from  cows  with  tuber- 
culous udders  is  dangerous,  and  must  be  condemned,  and  Bang  has  shown 
also  that  butter  made  from  the  milk  of  tuberculous  cows  is  infectious. 

The  bacilli  of  tuberculosis  enter  the  body  through  the  skin  or  by 
means  of  the  respiratory  and  digestive  tracts,  and  perhai)8  by  the  uro- 
genital canal.    The  skin  is  invaded  when  bacilli  lodge  in  a  wound,  as  a 
scratch  or  tear  from  the  sharp  edge  of  a  broken  receptacle  containing 
tuberculous  sputa.     The  wound  occurring  in  the  ritual  i)erformanoe  of 
circumcision  may  become  infected  with  bacilli  present  in  the  mouth  of 
a  tuberculous  operator.    The  surgeon  may  be  infected  with  bacilli  during 
an  operation  upon  tuberculous  bones,  joints,  or  glands,  and  the  anatomist 
may  become  inoculated  with  the  living  bacilli  in  a  dead  body.     The  in* 
halation  of  dried  tuberculous  sputa,  however,  is  the  chief  source  of  tuber- 
culosis of  the  respiratory  tract.    The  swallowing  of  tuberculous  sputa  and 
of  food  containing  virulent  bacilli  is  the  principal  source  of  infection  bjr 
means  of  the  alimentary  canal.     The  food  most  often  contaminated  is  milk 
from  a  tuberculous  cow,  especially  one  whose  udders  are  tuberculouSi 
It  is  also  true  that  the  nursing  mother  may  give  infected  milk  from  a  « 
tuberculous  breast.    The  entrance  of  bacilli  by  means  of  the  uro-genitd  ■ 
tract,  though  rare,  is  possible  in  the  case  of  genital  tuberculosis  of  bos-  9 
band  or  wife.    The  above-mentioned  sources  of  invasion  of  the  body  an  n 
usually  included  under  the  term  acquired  tuberculosis.     Congenital  tn-  m 
berculosis,  on  the  other  hand,  sometimes  exists,  perhaps  more  often  than     ^ 
is  generally  supposed,  and  is  to  be  explained  by  the  transmission  of  badlS  ^ 
from  the  mother  to  the  foetus  through  the  vascular  walls  in  the  pIaoeiil%  "^ 
which  organ  has  been  found  to  contain  evidences  of  tuberculosis. 

The  bacillus  once  lodged  in  the  body  and  finding  favoring  opportonitifll ' 
for  its  growth  multiplies,  and  is  transferred  from  the  place  of  entraiMI  ;^ 
along  mucous  surfaces  or  through  lymphatics  and  blood-vessels^  and  Uwt^ 
gives  rise  to  anatomical  changes  remote  from  those  which  may  have  bed  ^"^ 
produced  at  the  point  of  entrance.    A  distinction  is  hence  drawn  1 
primary  and  secondary  tuberculosis.    The  bacilli  are  present  througholl^ 
the  world,  since  tuberculosis  exists  everywhere  and  prevails  wbe 
large  collections  of  individuals  exist.    The  disease  is  less  frequent  It^ 
high  altitudes,  and,  as  was  first  announced  by  H.  I.  Bowditoh  and  i 
Buchanan,  is  of  increased  frequency  in  low-lying,  damp  r^on&    It 
more  frequent  in  cities  and  towns  than  in  the  country.      It 
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in  prisons  and  asylums,  and  Cornet  has  frequently  found  the  bacilli  in 
the  dnst  of  hospital  wards.  It  is,  however,  maintained  that  the  uui^ses 
and  attendants  in  hospitals  for  tuberculous  cases  are  not  especially  likely 
to  become  diseased,  although  Strauss  has  found  the  bacilli  in  the  nostrils 
of  physicians  and  nurses  caring  for  tuberculous  x)atients.  « 

The  bacillus  of  tuberculosis  is  a  non-motile,   narrow  rod,   usually 
somewhat  curved,  from  one-half  to  two-thirds  the  diameter  of  a  red 
blood-corpuscle.     It  is  found  alone  or  in  groups,  and  its  presence  has 
been  demonstrated  in  the  sputum,  urine,  fs&ces,  blood,  pus,  lymph,  and 
tissues  of  tuberculous  patients.     It  grows  slowly  at  the  tempei-ature  of 
the  body,  and  when  cultivated  attains  the  maximum  of  its  development 
in  four  weeks.     Tuberculin  is  a  toxic  product  of  its  cultivation,  and  is 
of  value  as  a  means  of  testing  the  presence  of  tulx^rculosis  in  animals. 
Its  therapeutic  use  in  man  has  been  liroductive  of  harm,  and  a  posi- 
tive reaction  may  follow  its  injection  into  healthy  pei-sons.     On  the 
other  hand,  tuberculous  patients  do  not  always  react  when  it  is  tried. 
With  possible  danger  and  uncertainty  of  results,  its  employment  in  the 
diagnosis  of  human  tuberculosis  is  to  he  i-egarded  as  generally  inexx^e- 
dieut    Koch  endeavored  to  free  tuberculin  from  its  injurious  proper- 
ties, and  EJebs  announces  that  he  has  extracted  a  harmless  and  benefi- 
dal  tubereulocidin  from  tuberculin.     Such  an  extract  is  now  offered, 
under  the  name  of  antiphthisin,  as  a  remedy  in  the  treatment  of  phthi- 
sa.     Especial  clinical  importance  is  to  be  attached  to  the  demonstra- 
tionof  the  bacilli  in  sputum  and  in  urine,  since  the  absolute  diiignosis 
of  the  presence  of  tuberculosis  may  thus  be  established.     Even  in  those 
inslances  in  which  the  bacilli  cannot  be  shown  in  material  of  supposed 
tsberculoos  origin  their  presence  may  often  be  proved  by  the  production 
of  taberculosis  in  inoculated  animals. 

Predisposing  causes  of  tuberculosis  are  also  important^  since  of  all 
exposed  to  the  invasion  of  the  bacilli  some  or  many  do  not  become  dis- 
eased. The  predisposition  may  be  inherited,  since  it  is  universally  recog- 
niied  that  the  children  of  tuberculous  parents  ai*e  in  especial  danger  of 
becoming  tuberculous.  Such  children  are  commonly  CiiUed  scrofulous  or 
rtramoQS.  This  inherited  predisposition  is  to  be  explained  rather  by  in- 
creased vulnerability  of  the  tissues  and  a  diminished  power  of  resistance 
tku  lyy  the  actual  transmission  of  the  bacilli  from  the  pai*ent  to  the  off- 
Vring.  A  congenital  stenosis  of  the  pulmonary  artery  or  malformation 
ef  the  heart  may  act  as  a  predisposing  cause,  since  these  apparently  pro- 
ante  the  progress  of  pulmonary  tuberculosis  by  unfavorably  modifying 
H»  pulmonary  circulation.  The  young  are  more  prone  to  become  tuber- 
colons  than  the  aged,  although  a  localized  pericardial  tuberculosis  is 
'  raiedmeB  found  in  extreme  old  age.  Acquired  local  predisposing  causes 
in  also  important  by  enfeebling  the  power  of  resistance  of  the  individual. 
Anong  these  are  &ulty  hygienic  surroundings,  insufficient  food,  insani- 
kiy  ooeapatiODSy  especially  those  favoring  the  inhalation  of  irritating 
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dust,  acute  or  chronic  inflammation,  particularly  of  the  respiratory  tract, 
and  acute  infectious  diseases,  chiefly  those  producing  disturbances  of  the 
respiratory  organs,  as  measles,  whooping-cough^  and  influenza.  Trau- 
matism favors  the  growth  of  the  bacilli  by  diminishing  the  power  of 
j;'esistance  of  the  tissues.  Chronic  debilitating  diseases,  as  syphilis  and 
diabetes,  are  also  of  importance  in  etiology. 

MoBBiD  Anatomy. — ^The  anatomical  changes  due  to  the  presence 
of  the  bacillus  of  tuberculosis  are  essentially  of  an  inflammatory  char> 
acter.      An  exudation  is  produced,  the  quality  and  quantity  of  which 
depend  upon  the  number  of  bacilli  present,  the  structure  of  the  organ, 
and  their  localized  or  disseminated  presence  upon  the  surface  or  within 
the  tissues  of  the  diseased  part.     The  word  tubercle,  whence  the  term 
tuberculosis  is  derived,  is  descriptive,  and  is  applied  to  a  little  knot, 
node,  or  granule,  the  result  of  the  irritation  due  to  the  presence  of  a 
circumscribed  collection  of  the  bacilli  of  tuberculosis  within  the  tissue. 
Such  a  tubercle  was  called  miliary  from  its  resemblance  in  size  to  that 
of  a  millet-seed,  although  smaller  tubercles,  submiliary,  may  be  present^ 
and  others  even  smaller  can  be  found  with  the  microscope.     The  typi- 
cal structure  of  a  tubercle  consists  of  one  or  more  polynucleated  giant 
cells  in  which  the  bacilli  may  be  found.     These  are  surrounded  by  laige 
endothelioid  or  epithelioid  cells  in  which  also  the  bacilli  may  be  present, 
and  these  in  turn  are  surroimded  by  small  mononuclear  corpuscles  re- 
sembling those  prevailing  in  lymphatic  glands.     These  various  corpus- 
cles lie  within  the  meshes  of  a  net-work,  the  reticulum,  which  is  elabo- 
rated from  the  fibrous  tissue  in  which  the  bacilli  have  become  lodged,    i 
The  submiliary  and  miliary  tubercles  are  composed  of  agglomeratioiiB  s 
of  the  minute  and  microscopical  tubercles,  which  may  congregate  into  I 
masses  as  large  even  as  the  flst^  and  are  then  designated  nodular  and  £ 
conglomerate  tubercles.  ^ 

Variations  in  the  structure  and  sihixpe  of  the  miliary  tubercle  may  arm  ^ 
The  younger  the  tubercle  the  more  numerous  the  ceUs,  the  less  the  fibrooi  j 
reticulum.  In  the  pia  mater  of  the  brain  the  tubercles  are  composei  ^ 
almost  entirely  of  small  round  cells,  which  are  accumulated  in  the  adveft* 
titia  of  the  arteries  entering  the  cerebral  cortex  and  in  which  they  appear 
as  fusiform  swellings.  In  the  lungs  the  miliary  tubercles  may  represeflt 
irregular  thickenings  of  the  interstitial  tissue  at  the  junction  of  fh6 
bronchioles  with  the  infundibulum  or  of  the  alveolar  walls  projecHqf 
into  it.  Diffused  and  extensive  growth  of  fibrous  tissue  may  result  fiOB 
the  presence  of  the  bacillus.  The  chief  characteristics  of  such  growtli  M 
the  abundant  production  of  endothelioid  cells,  and  the  presenoe  of  ite- 
bacilli. 

When  the  bacillus  multiplies  upon  a  surface  it  produces  an  exdte 
tion  which  is  largely  cellular,  but  may  be  fibrinous  or  hemorrhagic.  TUTi 
cells  are  both  those  desquamated  from  the  surface,  alveolar  epitih6Un%^ 
for  instance,  and  migrated  leukocytes  resembling  either  pus-coipiiaGlei( 
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lymph-cozpnscleB.    An  important  characteristic  of  the  cellular  inflamma- 
tory productB  due  to  the  invasion  of  the  organs  and  tissues  by  the  bacillus 
is  tifcieir  tendency  to  early  death.     A  necrosis  occurs,  usually  beginning  at 
the  centre  of  the  tubercle  or  in  those  cells  of  a  superficial  exudation 
fiirthest  removed  from  their  source.    It  is  manifested  by  a  homogeneous 
glistening  appearance  of  the  cell,  which  is  readily  stained  with  fuchsine, 
although  the  nuclei  lose  the  power  of  becoming  differentially  stained. 
An  absorption  of  fluid  takes  place  from  the  dead  material,  which  thus 
becomes  transformed  into  a  homogeneous  opaque  yellow  mass  in  which 
the  structural  details  are  lost.    To  this  condition  the  term  caseation,  cheesy 
degeneratioi^  or  cheesy  metamorphosis  is  applied.     The  minute  tubercle  or 
the  agglomerated  myriads  of  tubercles  may  undergo  caseation,  and  the 
inflammatory  products  on  the  surface,  both  cells  and  fibrin,  may  become 
similarly  metamorphosed.     In  those  organs  in  which  an  association  of 
superficial  and  interstitial  inflammation  is  possible  the  cheesy  ma/sses 
often  consist  of  the  interstitial  tubercle  and  the  superficial  inflammatory 
exudation.     The  group  of  changes  is  designated  tubercle  or  tuberculosis, 
the  anatomical  characteristic  the  tubercle  giving  way  to  the  etiological 
unit  the  bacillus.     Tuberculosis  thus  no  longer  means  a  tubercle,  but  the 
Tarious  lesions,  superficial  or  interstitial,  due  to  the  invasion  of  the 
bidllas  of  tuberculosis. 

The  cheesy  material  tends  to  become  softened  or  hardened.  Soften- 
iog  apparently  occurs  from  a  soaking  of  the  dead  material  with  fluid,  a 
BMdecular  disint^ration  being  the  result.  The  softening  occurs  more 
rapidly  in  those  parts  to  which  the  air  is  freely  accessible,  as  the  lungs, 
aiMi  it  seems  probable  that  it  may  be  accelerated  by  the  presence  of 
other  bacteria  than  those  of  tuberculosis,  and  also  by  the  entrance  of 
iHMBboid  corpuscles  into  the  cheesy  masses.  The  softened  cheesy  material 
nay  be  carried  along  the  passages  communicating  with  the  suriace  of 
the  body,  and  ulcers  or  cavities  result,  or  be  absorbed  by  means  of  the 
Ipnphatics  and  blood-vessels,  or  be  evacuated  through  the  skin  either 
flpontaneoDsly  or  by  a  surgical  operation.  In  the  displacement  of  softened 
dieesy  material  from  one  organ  to  another  a  renewal  of  infection  is 
fcrored,  since  the  cheesy  detritus  contains  the  bacilli. 

Cheesy  material  becomes  hardened  by  the  deposition  within  it  of  lime 
altB,  calcification.  The  cretaceous  mass  remains  embedded  in  flbrous 
tittoe  often  throughout  the  life  of  the  indi\ndual,  and  is  usually  pro- 
Awtive  of  no  further  disturbance. 

A  fibrous  transformation  of  the  tubercle  may  occur,  when  many  of 
tte  cells  are  destroyed,  others  are  transformed  into  permanent  connective- 
time  cells^  and  the  fibrous  reticulum  becomes  thickened  and  broadened. 
The  filnous  transformation  of  the  tubercle  results  in  the  production  of  a 
M  of  8car-tiSBue>  which  may  retain  the  shape  of  the  original  tubercle  or 
Vpor  as  irregularly  defined  collections  of  dense  fibrous  tissue,  whose  ori- 
|f&  from  the  bacillus  of  tuberculosis  may  be  a  matter  of  pure  inference. 
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The  mfnipimns  depotid  upon  the  manner  and  method  of  the  invasion 

and  upon  the  existence  of  other  disturbing  agencies.  Thei^  are  certain 
common  features,  however,  which,  although  varying  in  severity  and  n*- 
pidity  of  development,  are  present  whatever  yjart  of  the  body  may  be 
invaded.  Snch  manifestations  ai-e  eonspicuinisly  fever  and  wasting,  and 
m  former  time«  gave  rise  to  the  designations  hectic  or  hectic  fever  au4 
consumpti*m,  pbthigis  or  taljes,  which  were  further  qualified  acc^ording  ta 
the  structures  affected  iik  pulmonary,  reiud^  intestinal,  or  mesenteric,  aud 
according  to  the  rapidity  of  progress  as  acute,  galloping,  or  chronic. 

With  the  recognition  of  tuterculosis  as  an  infectious  disease^  streffi 
has  been  laid  upon  the  conspicuous  affection  of  oiu?  or  more  organs  or 
sets  of  i>rgans,  since  the  local  symptoms  refuting  froui  the  distnrbauce 
of  fimetiou  of  these  organs  are  the  more  especial  causes  of  oomplaiut 
Although  the  local  iminift^stations  of  tuberculasis  are  usually  de-scril)*^ 
in  connection  with  the  organs  tliseased,  repetition  is  avoided  aud  tlie 
importance  of  the  i^roc^ss  as  a  whole  is  more  i-eMlly  appreciate*!  by  the 
consideration  of  the  various  manifestations  of  the  presence  in  the  body 
of  the  b^willus  under  the  one  title  tuberculosis,  with  sul>di  visions  ehissifv* 
ing  the  important  clinical  chjiracteristics  of  the  disetise. 

Varieties, — The  most  important  cliniail  distinction  is  that  ditiwn 
between  general  and  locaJ  tubercuhisis.  General  tiibei'culosis  affec^t^ 
various  organs  simultaneously  or  in  rapid  sequence,  and  the  bacilli  are 
distributed  chietiy  by  means  of  the  circulation.  Local  tul^erculosis  occurs 
in  an  organ  or  an  appai^tus,  and  the  bacilli  are  admitted  to  the  regiou 
concerned  largely  from  the  surface  exposed  to  the  air,  although  in  pait 
thi'ough  the  circulation.  A  Inrther  prm*tic4il  distinction  is  made  between 
acute  and  chronic  tuberculosis.  In  the  tbrmer  the  tul>ercles  are  usually 
miliary  or  snbmiliary  in  si  see,  of  a  gniy  color,  and  ai^  generally  asso- 
cisited  with  but  little  evidence  of  a  superficial  intlammat*)ry  exudation* 
In  chronic  tuberculosis  extensive  agglomerations  of  tubercles  in  nodules 
and  patches  occur.  The  tul)ercular  nuisses  are  cjpiuine  yellow  from 
cheesy  degeneration.  Softening,  calcification^  aud  fibrous  induration  are 
of  fi'equent  occurrence,  aud  acute  and  chronic  inflammatory  changes 
:ire  often  associated,  (jeneral  tuberculosis  is  usually  acute,  and  is  oftea 
CiiUed  disseminated  from  the  scattered  tlistribntion  of  the  tubercles; 
local  tuberculosis  is  commonly  chronic,  although  it  may  become  compU' 
cated  by  an  acute  outbreak  of  disseniinated  miliary  tubercles. 


I 


GENERAL   ACUTE   OR    DISSEMINATED    TUBERCULOSIS. 

This  designation  is  given  to  the  pi-esence  of  tul^ercles  in  various  parts 
of  the  body  due  to  the  more  or  less  rapid  dissemination  of  considerable 
numlK^rB  of  the  bacilli. 

Etiology, — Acute  general  tuberculosis  is  a  secondary  process  depend- 
ing upon  the  existence  somewhei^  in  the  body  of  a  tubercular  lesion^ 
either  apparent  or  concealed,  from  which  the  bacilli  are  admitted  into 
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the  circnlation.    The  entrance  of  the  bacilli  usuaUy  takes  place  by  the 
extension  of  a  local  tubercular  process  in  an  organ  commonly  the  seat 
of  chronic  tuberculosis,  as  the  lungs  or  the  lymph-glands,  into  a  blood- 
vessel, especially  a  vein,  or  into  a  lymphatic,  notably  the  thoracic  duct. 
This  variety  is  more  common  in  childi-en  than  in  adults,  and  not  infre- 
quently immediately  foUows  an  acute  affection  of  the  respiratory  tiuct, 
as  influenza,  measles,  or  whooping-cough.     These  diseases  apparently 
exercise  a  favoring  influence  in  promoting  the  admission  of  bacilli  into 
the  blood,  perhaps  by  diminishing  the  resistance  of  the  tissues  to  the 
rapid  growth  of  the  bacilli  towards  the  nearest  vessels.     In  like  manner 
typhoid  fever  has  occasionally  been  reported  as  preceding  the  symptoms 
of  a  general  tuberculosis. 

Morbid  Anatomy. — The  lesions  present  are  miliary  and  submiliary 
granules,  either  projecting  from  the  surfece  of  an  organ  and  easily  recog- 
niied  or  lying  within  its  substance,  as  in  the  lungs,  spleen,  or  kidney,  and 
readily  apx>arent  or  to  be  appreciated  only  by  close  scrutiny,  even  re- 
quiring the  use  of  the  microscope  for  their  identification.  Few  or  many 
tiil)ercles  are  present,  and,  except  in  the  cerebral  pia  mater,  lungs,  and 
kidneys^  are  usually  unaccompanied  by  other  inflammatory  exudation. 
The  pia  mater,  lungs,  liver,  and  spleen  are  the  organs  in  wliich  the 
laigest  number  of  tubercles  is  to  be  found,  although  they  are  also  present 
in  the  kidneys,  choroid,  heai*t,  thyroid  gland,  serous  membranes,  and 
bone-marrow.  The  predominant  localization  of  the  tul>ercles,  as  fai-  as 
the  symptoms  are  concerned,  is  in  the  pia  mater  or  the  lungs. 

Symptomatology. — The  general  symptoms  of  acute  disseminated  tu- 
beiealosis  closely  resemble  those  of  typhoid  fever,  and  are  often  of  rapid 
««et  in  a  person  apparently  in  previous  good  health,  or  they  may  be  pre- 
ceded by  a  gradually  increasing  sense  of  malaise.  Not  infrequently  signs 
or  symptoms  exist  of  chronic  or  latent  tuberculosis  somewhere  in  the  body. 
QiiUy  sensations  often  followed  by  flushing  are  comi>lained  of.  Tlie 
patient  loses  appetite  and  becomes  weak.  The  symptom  which  usually 
fart  calls  attention  to  the  nature  of  the  disease  is  the  elevation  of  tem- 
perature, which  firequently  has  evening  exacerbations  and  moi-ning  re- 
visions perhaps  with  considerable  difference'^,  as  in  the  third  week  of 
tn^id  fever.  An  evening  temperatui-e  of  103.5^  or  104^  F.  is  common. 
Higher  d^rees  are  sometimes  observed,  especially  in  children,  shortly 
before  death.  The  range  is  often  exceedingly  irregular,  perhaps  with  in- 
tovals  of  a  few  dajs  of  relatively  normal  temperature  to  be  followed  by 
ibnost  periodical  remissions  or  intermissions.  The  morning  record  may 
te  higher  than  that  in  the  evening,  although  this  is  only  an  occasional 
fctfure.  Very  exceptionaUy  there  may  be  little  or  no  elevation  of  tem- 
peiature,  and  still  more  rarely  it  is  found  subnormal.  The  elevated 
kaperatore,  accelerated  respiration,  and  rapid  and  weak  pulse  in  the 
•hence  of  localizing  symptoms  are  directly  suggestive  of  typhoid  fever. 
^  Hie-  associated  debility,  hebetude,  sopor  or  mild  delirium,  dry  tongue, 
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and  occasional  diarrboBa  offer  additional  suggestive  evidence  of  tlie  s 
process.     A  rash  also  somewhat  resemhliug  that  in  tyjihoid  fever  is  some* 
timt^s  observed. 

The  area  of  splenic  dulness  is  increased,  although  the  enlargement 
of  the  spleen  is  usually  modenite.  The  bacilli  of  tnbLTculosis  have  beeu 
found  in  tlie  bloodj  but  the  se^irch  for  theiu  m  8(»  often  unauceessfxil  as  to 
be  of  little  or  no  avail  in  diagnosis.  A  moderate  leukocyt<3sis  may  exist 
The  nrine  is  scanty,  high-culored,  and  of  high  specific  gravity,  correspond- 
ing to  the  elevated  teuii>eratnre.  A  trace  of  albumin  is  frequent^  and 
the  dijizo-rciU'tion  is  nfteu  prt^sent.  The  characteristic  bacilli  have  been 
fouud  in  the  urine,  but  so  inconstantly  and  under  such  difficulties  that 
tliey  are  usually  not  sought  foi"  diagnostic  purposes.  ■ 

Acute  Tubercular  Meningitis. — In  the  further  progi^ess  of  acute  f 
general  tuberculasis  the  cereljral  syinptouis  may  piedonuiiate  over  tlie 
I)ulmonary,  or  the  re\'ei'8e  may  occur.  The  cerebral  symptoms  are  often  — 
so  pronounced  at  the  out*^t  that  the  disejise  is  to  be  regarded  rather  as  I 
one  of  meningitis  than  of  acut*^  tulM^^rculosis.  Although  tiil>ercular 
meniugitis,  a.s  a  rule,  m  the  consincuous  kicalization  of  a  general  tul>erca' 
lofils^  the  occasional  occurrence  of  fuberculai*  meningitis  independent  of  fl 
tuberculosis  elsewhere  in  the  Ijody  may  lit*  mentioned.  Tubercular  men- 
ingitis is  cvsiiecially  freiiuent  in  childr*^n,  in  whom  it  is  usually  secondary 
to  tul)erculosis  of  the  lymph-glands,  tubercular  caries  of  the  mastoids 
or  tuberculosis  of  the  brain*  The  tulwrcles  are  most  numerous  at  tlie 
biise  of  the  brain,  especially  near  the  optic  i^hisisni  and  the  pons  Varolii, 
in  the  fissures  of  Sylvius,  and  upon  the  upper  surface  of  the  cerebellum. 
They  appear  iiarticularly  in  the  vicinity  of  injected  blood- vessi*ls  MS 
granules,  n<)iluli\s,  and  patchiis,  aud  are  to  l>e  fouud  as  fusiform  thicken* 
ings  of  the  adventitia  of  the  minute  arteries  entering  the  cerebral  cortex. 
Tliey  are  also  to  be  found,  especially  in  children,  in  the  choroid  plexuses 
of  the  lateral  ventricles,  whose  cavities  are  dilated  with  an  opa4:iue  fluid 
and  the  ependynia  thickened  and  softened.  To  this  condition  the  term 
a^^iUe  hydrorepfudm^  or  dropsy  of  the  brain,  was  Ibrnierly  applied.  The 
more  abundant  the  distention  of  tlie  ventricles  with  fluid,  the  di'ier  the 
brain,  the  more  flattened  the  convolutions,  and  the  more  obliterated  the 
furruws.  In  the  meshes  of  the  pia  mater  is  a  more  or  less  extensive  ia- 
filtration  of  an  opaque  yellow  hi )ri no-serous  material,  ejspecially  abundant 
in  those  parts  in  which  the  tiil)erc1es  are  numerous,  although  it  may  b© 
abundant  and  but  tew  tubercles  Ix*  observed.  Minute  hemori-hages  may 
be  found  in  the  pia  mater  and  in  the  brain.  Tubercles  of  the  choi-oid  are 
more  likely  to  l>e  present  when  acute  tuljerculosis  is  especially  marked  in 
the  ceiN?bml  membranes.  Siniihir  alterations  may  l)e  found  in  the  mem- 
branes of  the  spinal  cord,  especially  at  the  upper  antt  anterior  portion. 

The  s^Tiiptoms  of  tubercular  meningitis  may  develop  suddenly  and 
prrtgress  so  rapidly,  especially  among  children,  that  death  may  quickly 
occur  without  warning.     Usually,  however,  they  are  preceded  during  a 
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ireek  or  two  by  the  general  symptouis  of  acute  tuberculosis  above  men- 
tianed.  Headache  is  conspicuous,  is  sometimes  intense,  and  is  usually 
^gravated  by  light  and  noise.  Nausea,  vomitiug,  unexpected  or  not,  and 
eoiLStipation  are  more  or  less  constant.  Delirium  and  restlessness  are 
frequent^  and  in  children  grinding  of  the  teeth  and  convulsions  are  com- 
iDon.  Among  them  a  sudden  outcry,  sometimes  a  shriek  or  scream,  the 
hfdrocephalic  cry,  is  often  heard.  The  head  is  drawn  back,  the  anterior 
wall  of  the  abdomen  becomes  concave,  and  spasmodic  contractions  of 
various  muscles  occur.  The  skin  readily  shows  the  taches  ciribrales.  The 
patient  rapidly  loses  flesh  and  strength.  In  the  further  progress  of  the  dis- 
ease the  irritative  symptoms  diminish,  and  those  of  intracranial  pressure, 
the  paralytic  symptoms,  appear.  The  patient  is  more  quiet,  but  shows 
increasiiig  dulness  of  mind.  The  stupor  becomes  more  profound,  and 
Cheyne-Stokes  breathing  may  pi-ecede  the  death  of  the  comatose  patient. 
Strabismus  and  conjugate  deviation  of  the  eyes  or  drooping  of  the  lids 
occur,  and  the  pupils  previously  contracted  become  dilated  or  irreg- 
ular. Localized  pareses  or  paralyses  may  take  place,  and  Osier  notes  the 
existence  of  aphasia  and  brachial  monoplegia.  The  pulse  is  frequently 
irr^ular.  Tubercles  may  be  found  in  the  choroid,  and  the  api)earances 
of  optic  neuritis  may  be  observed  with  the  ophthalmoscope.  In  acute 
general  tuberculosis  in  which  the  cerebral  membranes  are  especially  dis- 
eased death  may  occur,  as  already  mentioned,  with  such  suddenness  as  to 
suggest  cerebral  hemorrhage.  More  often  the  symptoms  of  a  meningitis 
persist  during  a  period  of  two  or  three  weeks,  and  sometimes,  esi>ecially 
when  the  tubercular  meningitis  is  shari^ly  localized,  the  symptoms  are 
mild  and  are  continued  over  a  period  of  montlis. 

Acute  Tuberculosis  of  the  Lungs. — With  a  predominant  localiza- 
tion of  the  tubercles  in  the  lungs  the  condition  becomes  one  of  acute 
miliary  tuberculosis  of  the  lungs.  These  organs  are  distended,  injected, 
KMnewhat  increased  in  weight.  Tlie  air  does  not  readily  escape  even 
on  pressure,  and  the  tubercles  are  oft«n  to  be  felt  as  minute  shot-like 
bodies.  The  pleurae  frequently  show  numerous  minute  and  agglomer- 
ated tubercles.  On  section  of  the  lungs  the  miliary  and  sul^miliary 
tabereleSy  either  gray  and  translucent  or  yellow  and  oi)aque,  are  dissemi- 
nated in  greater  or  less  abundance  throughout,  oft^en  projecting  above  the 
nr&oe.  They  are  not  infrequently  associated,  especially  at  the  apices, 
with  large  cheesy,  sometimes  softened  nodules,  due  to  an  earlier  localized 
tubercular  process.  In  the  rapidly  progi^essing  cases  the  interstitial  mil- 
iary tubercles  are  unaccomx>anied  by  exudation  in  the  alveoli.  In  the 
protracted  cases  more  or  less  cellular  or  fibrino- cellular,  perhaps  cheesy, 
exadation  is  present  in  various  quantity  within  few  or  many  alveoli. 

The  onset  of  acute  miliary  tuberculosis  of  the  lungs  may  take  place 
»  rapidly  as  to  suggest  an  acute  diffuse  bronchitis  or  fibrinous  pneu- 
monia. More  often  with  the  early  prodromal  symptoms  of  general  tu- 
bercolosis  the  conspicuous  afifection  of  the  lung  becomes  manifested  by 
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cough,  rapid  breathing,  and  pleuritic  pain.  The  cough  is  frequently 
persistent,  sometimes  incessant,  the  sputum  usually  scanty,  at  first  con- 
sisting of  mucus,  but  soon  becoming  muco-pumlent,  and  is  sometimes 
streaked  with  blood.  Characteristic  bacilli,  if  present,  are  to  be  ac- 
counted for  rather  by  the  softening  of  an  antecedent  tubercular  focus 
than  by  the  acute  invasion  of  the  interstitial  tissue.  The  rapid  breathing, 
perhaps  sixty  inspirations  per  minute,  is  due  in  part  to  the  presence 
of  a  diffused  bronchiolitis  and  to  the  projection  of  the  tubercles  into 
the  alveoli  and  bronchioles,  and  in  part  to  the  tuberculosis  of  the  ner- 
vous system.  As  a  result  of  the  dyspnoea,  the  patient  becomes  cyanotic 
out  of  all  proportion  to  the  physical  signs  of  affection  of  the  lungs  or 
heart.  The  pleuritic  pain  is  of  fre<iuent  occurrence,  resulting  from  the 
presence  of  tubercles  in  the  pleura,  and  is  accompanied  by  the  sound  of 
friction.  On  physical  examination  of  the  chest  the  resonance  is  either 
normal  or  increased,  the  tympanitic  resonance  corresponding  to  the  fre- 
quent hjrperdistention  of  the  lung  found  after  death.  The  existence  of 
spots  of  dulness  is  suggestive  of  chronic  foci  of  tuberculosis  or  of  acute 
broncho-pneumonic  complications.  On  auscultation  fine  moist  and  dry 
r&les  are  distributed  throughout  the  lungs,  while  towards  the  end  of  the 
disease  coarse  dry  and  moist  r&les  are  numerous.  Absence  of  respiratory 
sounds  or  tubular  breathing  and  bronchophony  may  be  evident  in  the 
regions  of  localized  dulness. 

In  acute  general  tuberculosis  in  which  the  pulmonary  symptoms  are 
conspicuous,  death  may  occur  in  the  course  of  a  fortnight  after  the  appear- 
ance of  these  symptoms,  or  the  progress  of  the  disease  is  subacute  or 
chronic,  then  extending  over  a  period  of  weeks  or  months.  The  course 
essentially  depends  upon  the  sudden  or  gradual  entrance  into  the  blood- 
vessels of  few  or  many  bacilli  during  a  longer  or  shorter  period. 
Although  this  variety  is  called  acute,  and  generally  is  so,  its  progress 
may  extend  over  a  period  of  months  i\s  well  as  of  weeks. 

In  chronic  general  inbercvlosi^  Jis  distinguished  from  acute  general 
tuberculosis  the  symptoms,  although  similar,  are  less  severe,  and  periods 
of  intermission  and  exacerbation  of  vjirious  duration  occur.  Such  varia- 
tions are  especially  indicated  by  the  changes  in  temperature,  periods  of 
normal  temperature  alternating  with  atypical  elevations  or  i>eriodical 
intermissions,  perhaps  accompanied  with  chills,  and  are  for  the  time  being 
suggestive  of  malarial  attacks.  Progressive  loss  of  flesh  and  strengih 
and  increasing  pallor  are  more  conspicuous  than  severe  cerebral  or  pul- 
monary symptoms. 

Diagnosis. — The  diagnosis  essentially  depends  upon  the  persistence 
of  atypical  fever  without  obvious  local  cause,  during  the  progress  of 
which  meningitic  symptoms  occur  or  dyspnoea  and  cyanosis  arise,  the 
latter  without  sufficiently  explanatory  physical  signs  on  examination  of 
the  lungs.  It  is  strengthened  by  evidence  of  an  antecedent  tubercular 
affection  in  some  part  of  the  body,  and  is  definitely  established  by  tlie 
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discovery  of  tubercles  in  the  choroid  or  by  the  presence  of  the  character- 
istic bacilli  in  the  spatnm. 

During  the  early  or  typhoid  stage  indicative  of  the  general  infection, 
the   range  of  temperature  is  the  chief  means  of  distinguishing  acute 
miliary  tuberculosis  from  typhoid  fever.     It  is  atypical  and  irregular  in 
the  former,  more  definitely  characteristic  in  the  latter.     The  presence  or 
absence  of  rose  spots,  constipation  or  diarrhoea,  meteorism  and  right  iliac 
pain,  enlargement  of  the  spleen,  and  the  diazo-reaction,  are  not  signifi- 
cant of  either  affection.     The  presence  of  leukocytosis  is  in  favor  rather 
of  acute  tuberculosis  than  of  typhoid  fever.     With  the  predominant 
development  of  meningitic  symptoms  the  tubercular  nature  of  the  men- 
ingitis is  to  be  inferred  from  the  absence  of  traumatism,  of  inflammation 
of  the  middle  ear,  and  of  epidemics,  the  usual  causes  of  meningitis.    The 
ons^  of  tubercular  meningitis  is  more  gradual,  the  irritative  stage  is 
more  prolonged,  the  convulsions  are  more  frequent,  and  evidence  of 
an  extensive  bronchitis  is  more  often  present  in  meningitis  of  tubercular 
origin  than  in  the  other  varieties  of  this  disease. 

If  the  acute  tuberculosis  progresses  with  conspicuous  localization  in 
the  lungs  the  local  physical  signs  are  those  of  a  capillary  bronchitis.  The 
latter  affection,  however,  is  of  more  sudden  onset,  with  immediate  devel- 
opment of  the  signs  of  a  diffuse  bronchitis.  The  cough  is  more  severe, 
▼hile  dyspnoea  and  cyanosis  are  less  extreme. 

PsoGNOBis. — Acute  general  tuberculosis  is  a  universally  fatal  disease. 
The  rare  cases  of  reported  recovery  are  based  upon  the  disappearance  of 
symptoms.  Post-mortem  examinations  have  never  shown  any  anatomical 
evidence  by  means  of  which  the  assumption  of  recovery  from  an  ante- 
cedent attack  of  acute  general  tuberculosis  could  be  maintained. 

LOCAL  TUBERCULOSIS. 
This  term  is  applied  to  indicate  the  conspicuous  presence  of  tubercles 
or  other  inflammatory  products  due  to  the  presence  of  the  bacillus  of 
tuberculosis  in  limited  portions  of  the  body,  and  represents  the  most 
&eqoent  cause  of  death  in  mankind.  These  products  are  usually  com- 
bined both  within  the  tissues  and  upon  the  surfaces.  Instances  of 
the  former  are  not  only  the  ndliary  and  submiliary  tubercles,  dissemi- 
nated and  in  clusters,  but  also  endothelioid  or  epithelioid  cells  from 
blood- vessels  and  lymphatics,  perhaps  from  other  tubes  also, — bile-ducts, 
for  example.  The  superficial  products  are  the  hyperplastic  epithelial 
^  from  glands,  tubules,  ducts,  and  other  surfaces  lined  or  covered 
^  epithelium,  while  blood-corpuscles,  fibrin,  and  serum  may  be  found 
« a  part  of  the  exudation  both  within  the  tissues  and  upon  the  sur- 
^<*8.  Local  tuberculosis  may  be  conveniently  considered  under  the 
^  of  tuberculosis  of  the  skin,  of  the  mucous  membranes,  digestive 
^^'SaoB,  and  oro-genital  apparatus,  of  the  serous  membranes,  of  the  duct- 
^  glaadsy  of  the  nervous  and  vascular  systems,  and  of  the  bones  and 
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joints,  although  two  or  more  of  these  re^ons  may  be  simultaneously 

affected* 

Tuberculosis  of  the  Skin.— The  skin  becomas  tul>erculous  by  tboj 
direct  iiioeubitioii  of  tlie  bacilli  troiii  without,  or  may  arise  from  theex4 
tension  towartls  the  sm-face  of  a  subeuttneoiis  tul:»ereular  afFectioii,  as  mnf  j 
l>e  fc^een  near  the  outlet  of  fistulie  eommuni eating  with  softened  cheesy j 
lymphatic  glands  and  tubereulouB  tones  and  joints.  The  miliary  tuber- 
cles are  embed deil  in  grefiter  or  less  numl)er  in  a  congested  fibrous  tissne  | 
containing  abundant  endothelioid  cells. 

According  to  the  circumstances  of  the  infection,  tlxe  method  of  the 
extension  of  the  lo«il  process,  and  the  natnre  of  the  secondary  changes, 
various  terms  are  apiiUed  The  amiUmmfs  tuherde  is  represented  by 
a  shai'ply  defineil,  reddishj  translucent  nodule,  generally  limited  to  the 
superficial  portion  of  the  8kin,  pertinjicious,  but  not  prone  to  undergo 
extensive  secfjndary  changes*  In  lujtm  numerous  nodules  of  a  reddish- 
brown  tint  are  presents  They  increase  in  size,  project  eonsitlerably  above 
the  surfitce,  and  are  associated  with  the  abundant  formation  of  epidermis 
or  with  extensive  necrosis.  The  necrotic  tissue  becomes  sottened  aud 
separated,  while  a  renewal  of  the  infection  takes  place  toth  laterally  and 
below  the  surfiice.  Extensive  scar-s,  with  extreme  deformity,  notably  in 
lupus  of  the  face,  result  from  the  tendency  of  the  cic.atriciad  tissue  lo 
contract.  The  term  f^erfyfnJoderma  is  applied  when  the  miliar^^  tuViercli* 
and  diflused  tul>ercular  tissue  foim  slightly  projecting  nodules  of  a  pur- 
X»lish  color,  which  undergo  necnisis  and  softening  and  rifinlt  in  the  for* 
mation  of  ulcers  with  a  cheesy  base,  The»e  ulcei^  usually  occur  in  the 
vicinity  of  a  deeper-seated  tubercular  aflection,  especially  of  the  bones  or 
lymph  glands,  and  are  belie ve<l  to  result  from  the  transmission  by  means 
of  the  lymphatics  of  the  bacilli  from  such  s<iurces  Ui  the  skin.  Tiiberm- 
lorn  ulcers  are  als*.^  recognized  independent  of  scrofuloderniii.  They  are 
characterized  by  an  irregidarly  i-ounded  and  congested  margin  and  m 
indnrated  base,  in  which  are  oijaqne  yellow  specks.  Miliary  tubercles 
are  pres4?nt  both  in  the  base  and  edges.  Fnrther  consideration  of  euta- 
neoiiB  tubc^rculosis  is  to  be  found  in  works  on  dermatology  and  surgery. 

Tuberculosis  of  the  Mucous  Membranes. — Tnl>erculosis  of  tlie 
mucous  mend)nines  forms  the  most  iniv>ortant  group  i>f  tlie  tutercular 
affections,  and  the  resnlting  disturbances  are  associated  with  so  mueh 
wasting  that  they  in  imrtieular  are  those  which  have  been  usually  de* 
scrilxHi  under  the  head  of  phthisis,  consumption,  or  tabes.  The  procesefifl 
are  essentially  the  sjime  whether  the  bacilli  are  inhaled,  swallowed,  ad- 
mitted  in  copulation,  or  eliminated  through  the  kidneys.  The  usual 
n^nlt  is  that  more  or  leas  of  the  tract  in  continuous  relation  with  tbat 
pjirt  of  the  mneons  canal  first  diseased  Is  simultaneously  affected  :  henre 
in  tuberculosis  of  the  respiratory  nuicons  membrane  the  lungs  are  usimllj 
disemsed,  and  in  tuberculosis  of  the  urinary  tract  the  genitals,  especially 
in  man,  ar<3  frequently  similarly  altered- 
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Id  tuberculosis  of  the  mneons  membranes  miliary  tubercles  result 
torn  the  invasion  of  the  bacillus.  They  are  seated  sux)erficially,  and 
tend  rapidly  to  become  cheesy.  The  more  abundant  and  the  more  liquid 
Ibe  outward  flow  over  the  mucous  membrane,  and  the  more  superficial  the 
tubercles,  the  more  quickly  is  the  cheesy  material  removed :  hence  the 
so-called  lenticular  ulcers  arise,  sharply  defined  and  shallow,  but  tending 
to  spread  laterally  by  the  confluence  of  neighboring  ulcers.  The  base  of 
the  confluent  ulcers  may  be  of  a  grayish-yellow  color,  fi*om  cheesy  material 
not  washed  away.  Such  ulcers  are  especially  to  be  found  upon  the  pos- 
terior surface  of  the  epiglottis,  in  the  larynx  and  larger  bronchi,  and 
in  the  ureters  and  bladder.  The  smaller  the  canal  the  less  readily  re- 
moved are  the  cheesy  products,  which  then  become  inspissated  and  often 
form  an  obliterating  plug,  as  in  tuberculosis  of  the  smaller  bronchi,  the 
Fallopian  tubes,  and  the  vasa  deferentia.  In  the  intestine  large- and 
indnrated  ulcers  result  from  the  extensive  formation  of  tubercles  in  the 
base  as  well  as  in  the  edges  of  the  ulcer.  The  clinical  importance  of  the 
appreciation  of  tuberculosis  of  the  mucous  membranes  and  its  complica- 
tioDs  requires  a  separate  consideration  of  pulmonary,  laryngeal,  intestinal, 
and  oro-genital  tuberculosis. 

Pulmonary  Tuberculosis.— This  term  includes  the  various  disturb- 
ances that  result  from  the  invasion  of  the  respiratory  tract  by  the  bacillus 
of  tuberculosis.  Acute  miliary  tuberculosis  of  the  lungs  has  already 
beeQ  considered  as  of  hsematogenous  origin  and  a  part  of  general  miliary 
taberculosis,  although  it  is  poasible  that  a  localized  acute  miliary  tuber- 
culosis of  the  lungs  may  arise  and  be  disseminated  throughout  the  lungs 
from  the  inhalation  of  large  numbera  of  the  bacilli  in  minute  subdivision. 
This  condition,  however,  is  rare,  and  its  manifestations  would  not  essen- 
tiaUy  difler  from  those  described  in  connection  with  acute  general  tuber- 


The  more  important  varieties  of  pulmonary  tuberculosis  are  those  in 
which  bacilli  are  inhaled,  the  hfiematogenous  form  having  already  been 
coQgidered,  and  the  pleurogenic  variety  being,  in  the  main,  of  no  practical 
importance.  One  or  more  foci  of  localized  tuberculosis  are  produced, 
from  which  the  lung  becomes  more  and  more  extensively  invaded. 
Although  the  term  pulmonary  tuberculosis  indicates  the  seat  and  cause 
of  the  disturbances,  the  lesions  are  so  various  that  their  separate  ana- 
tomical diagnosis  is  often  simply  problematical.  The  term  phthisis  is 
tfcerefore  to  be  preferred  as  indicative  of  the  especial  clinical  charac- 
teristic^— namely,  the  emaciation.  Fibroid  phthisis  has  no  necessary  con- 
leetion  with  tuberculosis. 

PULMONARY   PHTHISIS.     PULMONARY   CONSUMPTION.     PUL- 
MONARY  TUBERCULOSIS. 

IBnoLOGY. — ^In  the  etiology  of  pulmonary  phthisis  there  are  certain 
fatareB  whieh  have  been  ah'eady  mentioned  as  important  in  the  etiology 
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of  tuberculosis.  The  invasion  of  the  lung  by  the  bacillus  is  essential^ 
and  it  is  chiefly  intixxluoed  by  means  of  the  inhalation  of  particles  of 
dried  sputum.  Less  frequent  is  the  evacuation  into  the  lung  of  a  soft- 
ened tubercular  gland  or  a  softened  tubercular  abscess  from  caries  of 
the  spine  or  ribs.  The  effects  of  the  invasion  varj-.  Of  a  number  of 
individuals  equally  exposed  the  bacillus  will  find  suitable  conditions  for 
its  growth  and  propagation  in  some  and  not  in  others.  Such  conditions 
are  to  be  found  in  an  inherited  or  acquired  vulnerability  of  the  tissues. 
Local  causes  are  also  important,  as  is  seen  in  the  frequency  of  pul- 
monaiy  phthisis  in  i)ersons  with  a  malformed  thorax,  congenital  stenosis 
of  the  pulmonary  artery,  previous  pleurisy,  and  following  measles  and 
whooping-cough,  in  which  contagions  the  catarrhal  affection  of  the  re- 
spiratory tract  apparently  acts  as  a  localizing  cause. 

Morbid  Anatomy. — As  a  result  of  the  presence  of  the  bacilli  upon 
the  respiratory  surface,  a  series  of  local  changes  arise  both  superficial 
and  interstitial.     To  the  former  the  terms  cheesy  pneumonia  and  cheet^ 
bronchitis  are  applied  in  virtue  of  the  appearance  and  localization  of  the 
anatomical  products.     In  cheesy  pneumonia  the  alveoli  become  filled  with 
large  cells  of  an  epithelial  charaeter,  either  desquamated  alveolar  epithe- 
lium or  transformed  leukocytes.     Such  cells  are  prone  to  undergo  rapid 
necrosis,  and  soon  present  the  caseous  appearance.    The  alveolar  walls  and 
the  neighboring  interstitial  tissue  become  thickened,  and  a  formation  of 
large  endothelioid  cells  takes  place  in  them.    The  smaller  branches  of 
the  pulmonary  artery  and  the  alveolar  capillaries  become  obliterated 
The  iiffected  portion  of  the  lung  thus  contains  no  air,  is  solidified,  and 
deprived  of  blood,  a  condition  which  has  received  the  term  cheesy  hepa- 
tization.   These  alterations  are  distributed  over  smaller  and  larger  area& 
Thus,  one  may  find  miliary  foci  of  cheesy  pneumonia  in  which  few  alveoli 
are  affected,  or  the  solidification  may  exist  as  a  lobular  or  a  lobar  pneu- 
monia, or  as  a  broncho-pneumonia.    The  extent  of  the  primary  distri- 
bution of  the  lesions  depends  largely  upon  the  number  of  bacilli  inhaled 
and  the  length  of  time  during  which  such  inhalation  has  been  takin; 
place.    Bacilli  may  proceed  from  such  superficial  exudation  into  the  in* 
terstitial  tissue  of  the  lung  and  give  rise  to  miliary  tubercles  as  a  oompli* 
cation  of  the  process.    These  may  abound  in  the  vicinity  of  the  superfidal 
changes,  but  are  so  incorporated  with  them  that  they  are  often  not  to  be 
identified  except  when  present  in  relatively  normal  portions  of  the  luog^ 
and  especially  when  seen  in  the  pleura. 

A  similar  superficial  exudatory  process  occurs  in  the  smaller  bronchi 
and  results  in  a  cheesy  bronchitis,  the  canal  of  the  bronchus  being  filled 
with  a  necrotic  exudation,  the  wall  also  becoming  necrotic  after  being   i 
infiltrated  with  endothelioid  cells.     An  inflammation  of  the  pulmomury   j 
alveoli  surrounding  such  bronchi  may  take  place,  and  foci  of  bronoihih 
pneumonia  thus  arise.    These  alterations  are  often  earliest  found  at  fhft   j 
apices  of  the  lungs,  and  this  localization,  according  to  Ortb,  dependi    • 
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apou  the  fiivorable  opportunity  for  the  retention  of  the  bafCilli,  the  les- 
sened resistance  of  the  tissues  from  the  diminished  blood-supply  in  these 
portions  of  the  lung  in  consequence  of  their  incoini>lete  expansion  in 
ordinary  respiration,  the  frequent  presence  of  pleural  adhesions,  and  the 
liability  of  the  bacilli  to  be  forced  into  the  apex  by  deep  and  violent 
inspiration  during  fits  of  coughing.  The  bacilli  once  having  produced 
these  disturbances  in  any  particular  part  of  the  lung,  the  cheesy  masses 
liiay  become  encapsulated  in  cicatricial  tissue  or  impregnated  with  lime 
salts  and  indefinitely  remain  inert.  The  cretaceous  nodules  and  puckered 
cicatrices  so  often  found,  especially  at  the  apices  of  the  lungs,  are  thus 
explained. 

On  the  other  hand,  the  chief  source  of  danger  from  the  localized  foci 
of  cheesy  pneumonia  is  from  softening.  The  softened,  cheesy  material 
escapes  into  the  larger  bronchi,  and  a  cavity  results,  at  fii-st  with  an  irregu- 
lar, opaque  yellow  wall,  the  free  surface  of  which  continues  to  become 
softened  perhaps  more  rapidly,  as  especially  suggested  by  the  experiments 
of  Prudden,  from  the  presence  and  growth  of  other  bacteria  than  the 
bacillus  of  tuberculosis,  while  at  the  same  time  the  surrounding  alveoli 
become  the  seat  of  the  advancing  cheesy  inflammation.  The  enlarge- 
ment increases,  neighboring  cavities  become  fused,  and  eventually  an 
entire  lobe  may  become  cavernous.  The  larger  cavities  have  a  relatively 
smooth  wall,  upon  which  an  opaque  gray  pyogenic  membrane  is  adherent 
and  from  which  slight  but  frequent  hemorrhages  readily  arise.  Such  cavi- 
ties are  crossed  by  trabeculsB,  which  represent  the  persistence  of  branches 
of  the  pulmonary  artery  whose  tissue  offers  the  most  resistance  to  the 
advance  of  the  destructive  process.  Small  aneurisms  of  these  arterial 
bfanches  may  be  found,  and  are  the  source  of  the  extreme,  and  sometimes 
immediately  fatal,  hemorrhage  which  occurs  in  pulmonary  phthisis. 

With  an  extension  of  the  softening  process  to  the  surftice  of  the  lung 
the  pleura  frequently  becomes  necrotic,  is  torn  during  the  act  of  cough- 
ing, and  the  contents  of  the  cavity  enter  the  pleural  cavity,  producing  a 
pneumothorax  rapidly  becoming  a  pyopneumothorax  from  the  associated 
ideorisy.  As  the  softened  contents  of  the  cheesy  mass,  in  which  bacilli 
in  large  quantities  are  present,  pass  along  the  larger  bronchi,  the  mucous 
membrane  is  infected,  and  miliary  tubercles  and  cheesy  bronchitis  arise. 
The  bacilli  are  also  aspirated,  especially  during  the  act  of  coughing,  into 
imaller  branches,  hitherto  uninfected,  of  the  main  bronchus  through 
vhich  they  are  passing.  New  foci  of  miliary,  broncho-,  and  lobular 
cheesy  pneumonia  are  formed,  undergo  softening,  and  are  transformed 
into  cavities  which  become  confluent,  and  thus  the  destruction  of  the 
long  extends. 

Other  changes  than  those  above  described  are  circumscribed  cellular 
and  fibrino-cellular  exudations,  which  are  attributable  to  the  presence 
of  other  bacteria  than  the  bacillus  of  tuberculosis.  Certain  parts  of 
the  hung  are  ooUapsed  from  a  plugging  of  the  respective  bronchi,  while 
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other  portions  are  in  a  state  of  collateral  emphysema.  Bronchial  dilata* 
tion  is  frequent,  and  new-formed  fibrous  tissue  abounds. 

The  pleursB  are  usually  thickened,  sometimes  being  of  almost  carti* 
laginous  density,  and  adhesions  are  formed  between  the  costal  and  pul- 
monary pleurae,  at  times  so  firm  that  in  the  removal  of  the  lung  the 
costal  pleura  is  torn  from  the  wall  of  the  chest.  The  thickened  pleura 
is  often  crowded  with  miliary  tubercles,  at  times  agglomerated  into 
cheesy  masses.  The  bronchial  glands  are  increased  in  size,  and  usually 
contain  miliary  tubercles  and  cheesy  nodules.  The  latter  tend  to  be- 
come fused,  softened,  or  calcified,  and  are  often  of  a  dirty  gray  color 
from  the  presence  of  particles  of  black  pigment. 

In  many  cases  of  chronic  phthisis  evidences  of  tuberculosis  are  to  be 
found  elsewhere,  especially  in  the  intestine,  kidneys,  and  spleen.  Laryn- 
geal and  tracheal  tuberculosis  are  frequent  complications,  while  tuber- 
cular endocarditis  sometimes  is  present.  Fatty  infiltration  of  the  liver 
is  common,  and  amyloid  degeneration  of  the  spleen,  kidne}^  liver,  and 
intestine  is  frequent. 

Symptoms. — In  the  consideration  of  the  symptoms  of  pulmonary 
consumption  a  distinction  of  practical  importance  is  to  be  drawn  between 
two  classes  of  cases.  In  the  one  the  disease  rapidly  progresses,  and  ter- 
minates fatally  in  the  course  of  a  few  weeks  or  months ;  in  the  other  the 
disease  slowly  advances,  and  is  continued  over  a  period  of  years.  The 
former  is  the  acute,  quick,  or  galloping  consumption ;  the  latter,  the  usual 
form,  is  chronic  consumption. 

ACUTE   PULMONARY   PHTHISIS. 
The  symptoms  of  acute  consumption  may  arise  in  a  person  previously 
in  apparent  good  health,  or  may  appear  in  one  who  has  for  some  time 
suffered  from  the  symptoms  and  signs  of  a  latent  or  incipient  pulmonary 
tuberculosis,  when  the  unexpected  rapid  progress  of  the  disease  places 
it  definitely  in  the  group  of  acute  phthisis.     Young  persons,  partica* 
larly  children  after  measles,  whooping-cough,  or  influenza,  are  especiaDy 
liable  to  this  variety.    The  disease  may  b^n  suddenly,  perhaps  after 
exposure  to  cold  or  in  the  sequence  of  an  attack  of  hsemoptysis.    CSiil- 
liness  or  a  chill  is  followed  by  fever,  accompanied  by  cough,  a  rapid 
pulse,  dyspnoea,  and  pain  in  the  chest.     In  other  cases  the  symptcHOl 
suggestive  of  infection  of  the  respiratory  apparatus  may  be  ddayri 
for  several  days  or  a  few  weeks,  the  febrile  condition  not  being  aooooh 
panied  by  other  than  general  symptoms.     The  temperature  rapidly  liM 
to  103°  or  104°  F.,  with  morning  remissions  and  evening  exaoerbationi^ 
often  with  daily  differences  of  two  or  three  degrees,  which  oouee  ll 
likely  to  remain  continuous  throughout  the  disease.     This  oontiinMt 
elevation  of  temperature  is  oft«n  suggestive  of  typhoid  fever,  wUtK^ 
suggestion  is  favored  by  the  occurrence  of  hebetude  or  deliriom.    Tb^ 
patient  sweats  freely,  especially  during  the  daily  &11  of  tem] 
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There  are  loss  of  appetite,  rapidly  progressive  emaciation,  and  marked 
^ilure  of  strength.  The  respiration  becomes  accelerated  and  remains 
quickened,  and  there  may  be  but  little  cough  or  thoracic  pain.  The  cough 
at  the  outset  is  simply  irritative,  with  but  little  expectoration,  and  may 
be  due  to  an  associated  laryngitis,  in  which  case  there  is  also  hoarseness. 
This  larjTigitis  of  the  earlier  stages  of  phthisis  is  the  result  rather  of  a 
catarrhal  inflammation  than  of  tubercular  ulceration.  In  the  latter  stages 
of  the  disease,  however,  extensive  tubercular  lesions  may  be  i)resent  iis  a 
result  of  infection  of  the  larynx  by  tubercular  sputa.  Pseudo-membra- 
nous ulcers  of  the  larynx  may  also  occur  in  plithisis,  presumably  as  the 
result  of  the  presence  of  other  bacteria  than  the  bacillus  of  tuberculosis. 

The  alterations  within  the  lungs  are  usually  found  at  the  apices  at  the 
onset,  but  rapidly  involve  other  portions,  either  continuously  or  discon- 
tinnoasly,  so  that  the  physical  signs  at  first  may  be  indicative  of  a 
broncho-pneumonia  or  a  lobular  pneumonia,  but  quickly  present  the 
characteristics  of  a  lobar  pneumonia  affecting  one  or  more  lobes,  perhaps 
the  greater  part  of  both  lungs.  An  important  characteristic  of  these 
physical  signs  is  their  persistence.  The  dulness,  tubular  breathing,  and 
increased  vocal  resonance  and  vocal  fremitus  in  those  regions  in  which 
the  bronchi  are  not  obstructed,  with  perhaps  tympanitic  areas  from  col- 
Iiteral  emphysema  or  solidification  over  large  bronchi,  are  also  the  phys- 
ical characteristics  of  acute  pneumonia.  Moist  rdles  are  to  be  heard  in 
Tarious  parts  of  the  lung. 

The  secretion  from  the  lungs  may  be  scanty  throughout  the  course  of 
the  disease.  It  is  at  first  mucous,  then  generally  becomes  more  and  more 
pnmlent,  and  is  usually  viscid.  It  pi-esents  the  physical  characteristics 
of  the  sputum  of  a  bronchial  catarrh.  If  the  patient  lives  long  enough 
i>r  eoftening  of  the  cheesy  products  to  occur,  the  sputum  becomes  more 
ibondaat,  is  largely  purulent,  and  contains  elastic  fibres  as  well  as  numer- 
Bos  bacilli.  The  latter  are  to  be  sought  in  the  sputum  raised  from  the 
hngs,  especially  in  the  opaque  yellow  i)us.  If  but  few  bacilli  are  present 
iDd  pas  is  abundant,  Biedert  recommends  that  a  drachm  of  the  sputum  be 
tilated  with  three  drachms  of  water  and  fifteen  drops  of  caustic  potash 
ind  be  heated  on  a  sand-bath  for  two  hours.  The  pus-corpuscles  become 
diaaolved,  and  the  badlli,  even  if  few,  are  readily  found  in  the  sediment. 
To  detect  their  presence,  thin  cover-glasses  are  to  be  carefully  cleansed  in 
water  aud  strong  alcohol.  A  bit  of  purulent  sputum  is  to  be  removed  by 
a  platinum  wire  freshly  heated  and  spread  upon  the  cover-glass  in  as 
Uiin  a  layer  as  possible.  The  smeared  glass  is  then  to  be  carefully  dried 
hf  being  held  in  forceps  over  the  flame  of  a  Bunsen  burner.  The  essen- 
tial characteristic  of  the  bacillus  of  tuberculosis  is  that  it  becomes 
Kained  by  solutions  of  the  aniline  dyes  to  which  a  mordant  has  been 
addedf  and  is  not  decolorized  when  acted  ui>on  by  acids  and  alcohol.  The 
rtuned  bacillus  sometimes  assumes  a  beaded  appearance,  attributed  to  the 
praamee  of  uxistaiBed  spores  or  vacuoles.    The  method  of  staining  recom- 
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mended  by  Gabbet  is  the  most  convenient,  since  it  requires  the  least  time. 

The  cover-glajss  smeared  with  the  sputum,  after  being  tlried,  is  placed  for 
a  miunte  or  two  in  a  warm  solution  of  one  part  of  fnehsiue,  five  parti* 
of  carbolic  acid,  tcu  part^  of  alcohol,  and  one  hundr4?d  parts  of  water; 
it  is  then  to  be  washed  in  water  and  put  for  a  few  minutes  iuto  a  sola- 
tion  of  metliylcue-bluc  two  parts,  sulphuric  acid  twenty-five  parts,  and 
wat^r  one  hundred  parts.  It  is  again  to  l>e  wjushed  in  water,  and  may  be 
examined  in  this  fluid,  or  may  be  dipped  in  alcohot  driest  with  filter* 
pajier^  and  examined  in  oil  of  cedar  or  any  other  esscutial  oil.  If  the 
preparation  is  to  In*  permanently  preserved  in  Canada  balsiini  it  shoald  ni>t 
be  examined  in  oil  of  cloves,  since  this  tigcnt  in  time  causes  the  color  to 
lade.  The  baciili  are  stained  rc^i  ;  the  rest  of  the  s[>eeinieu  is  bine.  The 
coloring  flaitls  are  subject  to  changes  when  long  preserved,  aiid  fresh 
solutions  should  be  occiisionally  made. 

The  progressive  involvement  of  unaffected  areas  of  the  lung,  or  the 
absence  of  a  critical  fall  of  temperature  during  the  second  week  of  the 
diseascj  may  first  excite  the  suspicion  of  the  phthisical  nature  of  the 
proce^is.  The  presence  of  the  charaeterist ic  bacilli  usually  gives  the  firsi 
positive  evidence  of  the  tul)ercular  nature  of  the  process.  Deatli  may 
occur  in  a  few  weeks  during  this  stage  of  consolidation,  or  take  place  in 
the  course  of  two  or  three  months,  in  whieh  time  cavitii^  may  arise  as  the 
result  of  the  mpid  sofltening  of  the  intlammatory  product.  ■ 

I)lAGN(J6iB.-'The  symptoms  at  the  outset  being  thase  suggestive  of 
typhoid  fever  or  pneumonia,  the  former  is  to  Ik?  excluded  by  the  abeenee 
of  a  characteristic  range  of  tenijierature,  the  rash,  abdominal  sjTaiptoois, 
a  palpable  spleen,  and  perhaps  the  presence  of  a  leukocyti>sis.  The 
X»hysical  examinatiou  of  the  cbost  shows  persistent  are:is  of  consul idatioa, 
to  l>e  found  only  in  typhoid  fever  in  the  later  stages  of  tins  disease  and 
in  the  dependent  portions  of  the  lung.  Acute  pulmonary  phthisis  is  to 
be  diiferentiated  from  acute  fibrinous  pneumonia  bj^  the  persistence  of 
the  signs  of  consolidation^  the  couHiderable  daily  difterent^s  in  tempera* 
ture,  the  lack  of  a  critical  fall  of  temperature,  the  frequent  presence  of  a 
moderate  instead  of  a  consideraide  leukocytosLsi,  and  theeventmil  appear- 
ance in  the  spntum  of  characteristic  J>acilli,  ImpFortant  suggestive  evi* 
deuce  of  the  phthisicaJ  nature  of  the  disease  may  be  foimd  in  the  previona 
histoiy  or  personal  characteristics  of  the  patient. 

Prognosis. — Although  Cius4^s  of  acute  phthisis  usually  terniinate  fatally 
in  the  coni'se  of  six  meeks,  a  tempi u-ary  arrest  of  the  process  may  take 
place  aud  death  be  delayed  for  a  few  mouths,  or  chronic  phthisis  super- 
vene. 

CHRONIC    PULMONARY    PHTHISIS. 

The  syujptoms  of  chronic  pulmonary  phthisis  are  usually  of  gradual 
development,  and  it  is  of  the  gi'eatest  practical  importance  to  recognize 
them  at  the  earliest  possible  momeut.  A  distiuctiou  is  thus  genei"ally 
drawn  between  incipient  aud  advanced  phthisis. 
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In  incipient  phthiM  the  patient  complains  of  being  run  down,  assign- 
ing no  cause  for  the  increasing  weakness.  His  friends  notice  slowly 
increasing  emaciation  and  pallor.  The  appetite  fails,  and  digestive  dis- 
turbances are  often  complained  o£  The  patient  speaks  of  feeling  chilly 
even  in  a  warm  room,  and  admits  that  slight  exertion  causes  shortness  of 
breath.  In  such  persons  the  use  of  a  thermometer  indicates  an  elevation 
of  temi>erature,  a  local  cause  for  which  first  becomes  manifest  on  exami- 
nation of  the  lungs.  In  other  cases  with  similar  increasing  weakness, 
hemoptysis^  perhaps  after  slight  exertion,  takes  place,  and  is  often  found 
to  be  associated  with  localized  physical  signs,  although  months  may 
elapse  before  they  appear.  In  a  third  series  of  cases  the  patient,  perhaps 
after  some  slight  exx>osure  to  cold  or  wet  or  to  a  draught  of  air,  feels 
chilly  and  suffei'S  from  a  frequent  cough,  at  first  dry  and  hacking,  then 
moist^  which  persists  in  frequency  and  remains  obstinate  to  treatment. 
Ihis  persistence  of  even  an  apparently  slight  attack  of  bronchial  catarrh 
often  leads  to  the  recognition  of  its  cause  by  examination  of  the  sputum, 
even  before  areas  of  consolidation  are  found  in  the  lung.  Again,  the 
early  phthisical  symptoms  may  follow  an  attack  of  pleurisy,  although  in 
such  cases  the  probability  of  the  pleurisy  being  of  tuberculous  origin  is 
directly  suggested.  It  is,  however,  possible  that  a  lung  prevented  from 
expansion  by  pleuritic  effusion  may  offer  suitable  opportunities  for  the 
growth  of  the  bacillus  of  tuberculosis. 

In  brief,  the  most  important  suggestive,  because  the  most  constant, 
8ign  is  persistent  elevation  of  temperature  without  obvious  cause,  often 
aBBodated  with  chilly  sensations  and  perhaps  with  frequent  sweatings, 
eqiecially  at  night  More  characteristic  is  the  hsemoptysis,  which  is 
the  initial  suggestive  symptom  in  a  large  number  of  cases,  although  the 
physical  examination  of  the  chest  may  not  reveal  its  source  nor  that  of 
the  spatom  indicate  its  cause. 

Sooner  or  later  the  physical  evidence  of  the  incipient  stage  of  pul- 
f  monary  phthisis  is  obtained.  In  the  great  m^ority  of  cases  the  pul- 
f  monary  signs  appear  at  the  apices  and  near  the  anterior  border  of  the 
upper  lobe,  rather  more  frequently  in  the  right  than  in  the  left  lung. 
The  evidence  obtained  by  percussion  is  less  constant  and  significant  than 
that  resalting  frt)m  auscultation.  Dulness  should  be  sought  in  the  fossae 
immfdiately  above  and  below  the  clavicle,  also  in  the  supraspinous  fossee, 
ahhongh  absence  of  dulness  in  either  of  these  regions  does  not  indicate 
that  the  subjacent  apex  is  free  from  disease.  On  auscultation  of  the  same 
legions  the  signs  of  chief  importance  as  evidence  of  incipient  phthisis 
are  prolonged  and  harsh  expiration  and  fine  moist  subcrepitant  r&les 
it  the  end  of  the  inspiration,  which  is  often  feeble  and  jerky.  Such 
BgDS  are  significant  merely  of  a  bronchiolitis,  while  solidification  is 
indicated  by  bronchial  or  tubular  breathing  with  exaggeration  of  the 
whispered  voice.  The  cause  of  this  circumscribed  bronchiolitis  is  de- 
Mostrated  if  characteristic  bacilli  are  found  in  the  sputum.    At  this 
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stage  repeated  examinations  iiiLiy  bo  necessary,  and  it  is  often  difficult 
to  obtain  snfBeieut  sputnni  Ibr  tlit*  puqjose. 

In  advaneed  jMiisk  the  symptoms  of  the  piiliuonary  aflfection  ait 
more  characteristic.  Congli  and  thoracic  pain  are  ctmspicnous,  and  the 
lespiration  l>ecomes  constantly  c|nickened.  The  congh  varies  in  severity 
in  the  indiviibial  eases.  At  timea  it  may  be  so  slight  as  to  attract  no 
attention.  Again,  it  may  be  so  severe  and  persistent  as  to  awaken  the 
patient,  produce  vomiting,  and  Ciiuse  him  to  feiir  siiffocatiuii-  It  is 
nsnally  more  frequent  in  the  morniug,  and  is  sometimes  so  anuoying  i& 
the  night  as  to  prevent  isleep.  The  paroxysms  of  coughing  often  occur 
without  the  raising  of  sputum,  and  in  persons  of  sensitive  nervous  tern- 
X>erament  may  be  almost  incessant  until  the  attention  of  the  patient  is 
diverted. 

The  sputum  which  is  raised  from  the  hmg  varies  in  character  ac- 
cording to  the  stage  of  the  dis*nise  and  the  sever itj^  of  the  process.  As 
already  stated,  in  incipient  phthisis  there  may  be  little  or  no  sputniiL 
As  the  disease  advanees,  that  whi(*h  first  appeal's  is  rather  mucous  than 
purulent,  perhaps  containing  minute  opaque  yellow  tloeculi,  but  later 
mneons  sputa  may  alternate  with  thick  purnlent  simta,  or  all  spotum 
may  be  largely  purulent.  The  more  abundant  the  sputum,  the  more 
likely  the  presence  of  cavities  due  to  the  softening  of  casei>us  masses,  the 
size  vf  which  may  lie  suggested  by  the  quantity  of  sputum  coughed  up. 
Defined  masses  of  purulent  sputum  but  little  aerated  and  sinking  in  water 
are  called  mimmulaled  ^nda,  and  are  considered  to  be  e\'idence  of  the 
presence  of  cavities.  The  sputum  is  often  streaked  or  stained  with  blood. 
In  the  Ibrmer  ciiBC  the  congested  bronchial  mucoiLs  membrane  is  regarded 
as  the  source  of  the  bleeding  j  in  the  latter^  the  pyogenic  membrane  lining 
the  wall  of  cavities  is  the  sourca  The  sputa  are  scmietimes  of  an  ejc* 
tremely  offensive  odor,  from  the  presence  of  putrescent  l^aeteria  in  the 
pulmonary  cavities.  The  diagnostic  importance  of  the  microscopic  ex- 
amination of  the  sputum  for  the  bacilli  has  already  been  mentioned. 
Elastic  fibres  are  often  sought  for^  and  frequently  with  negative  results. 
Their  presence  is  indicative  of  the  formation  of  cavities,  although  cavities 
may  exist  and  elastic  fibres  not  be  found.  They  are  most  conveniently 
shown  by  the  examination  of  a  portion  of  the  sputum  in  caustic  potash. 
If  they  are  pres**nt  in  small  nnmters  they  are  more  satisfactorily  isolated 
by  Ixiiling  the  sputum  in  a  teu  per  cent,  solution  of  c^iLstic  potash ;  after  ^ 
some  horn's  the  fibre^s  are  found  at  the  bottom  of  the  ghiss,  ■ 

Thoracic  pain,  usually  sharply  defined,  is  more  fi-equent  iis  an  early 
than  as  a  late  symptom  of  a<lvanced  pulmouary  phthisis.  Its  presence 
is  indicative  of  an  associated  pleurisy,  and  is  the  more  severe  the  more 
acute  and  extensive  the  latter.  Tlie  sudden  onset  of  an  intense  pleuritic 
paiUj  associated  %vith  a  rapid  and  difiicuit  respiration,  a  rise  of  tempera- 
tiu'e  and  pulse^  and  marked  prostration,  is  suggestive  of  the  rupture  ofM 
the  wall  of  a  cavity  and  the  i>roduction  of  a  pneumothorax,  which  usually 
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becomes  a  pyopneumothoi*ax.  The  symptoms  and  signs  of  this  affection 
are  more  fully  considered  in  connection  with  the  subject  of  pleurisy. 
(See  Pleurisy.)  Pleuritic  pain  is  aggravated  by  coughing,  and  often 
necessitates  rapid  and  superficial  breathing ;  but  as  the  pleura  becomes 
thickened  or  the  pleural  cavity  obliterated  the  pain  ceases  to  be  con- 
spicuous. Its  situation  varies  from  time  to  time  as  previously  unaffiected 
portions  of  the  pleura  become  involved,  and  it  is  now  referred  to  the  apex, 
now  to  the  interscapular  or  axillary  regions.  The  shortness  of  breath  so 
apparent  on  inspection  of  a  phthisical  patient  is  not  accompanied  with 
evidence  of  suffering.  The  respiration  readily  becomes  increased  on 
alight  exertion,  but  the  breathing  is  difficult  only  when  large  quantities 
of  secretion  obstruct  the  bronchi  and  vigorous  efforts  are  required  to 
canse  their  removaL 

When  the  phthisical  alterations  of  the  lung  have  become  advanced, 
temopiyns  is  so  frequent  as  often  to  be  a  matter  of  jest  among  patients  in 
health-resorts  frequented  by  consumptives.  The  spitting  of  blood  may 
oeenr  suddenly  and  unexpectedly,  perhai>s  waking  the  patient  from 
scmnd  sleep,  or  it  may  follow  exertion,  excitement,  or  a  severe  paroxysm 
of  coughing.  The  mere  streaking  or  staining  of  sputi  with  blood  hardly 
excites  comment)  and  gives  rise  to  no  general  disturbance.  The  luemop- 
tysis  which  is  of  greater  significance  is  the  escape  of  bright  frothy  blood, 
apparently  flowing  into  the  mouth  and  rather  spit  out  than  coughed  up. 
Considerable  quantities  of  blood  may  thus  escape  in  a  short  time  and 
cause  the  patient  to  become  decidedly  weakened.  In  general,  the  loss  of 
Mood  is  not  an  immediate  source  of  danger,  and  Flint  has  stated  that 
recoveries  were  more  numerous  in  cases  in  which  haemoptysis  occurred 
than  in  those  in  which  it  was  absent^  though  recurring  and  consider- 
able hemorrhages  produced  a  corresponding  degree  of  antemia  with  its 
various  ^mptoms.  Immediately  fatal  hemorrhage  from  the  rupture  of 
aneurisms  into  cavities  may  take  place,  death  being  in  part  occasioned 
by  the  immediate  loss  of  blood,  but  being  also  in  part  dependent  upon 
asphyxia  from  the  filling  up  of  the  lung  by  the  blood. 

Physical.  Examination. — On  inspection,  the  chest  is  usually  either 
long  and  narrow  or  flattened  in  the  anteroposterior  diameter.  This 
thoracic  formation  is  regarded  rather  as  a  cause  than  as  the  result  of 
the  disease.  The  greater  the  degree  of  emaciation  the  more  prominent 
are  the  ribs,  clavicles,  and  scapulsB.  The  ribs  usually  project,  and  the 
intercostal  spaces  are  conspicuous.  The  fosssB  above  and  below  the 
davide  and  the  supraspinous  fossae  are  abnormally  deep.  One  or  both 
ttpraelavicular  spaces  may  be  shrunken  and  incapable  of  distention, 
frokiii  a  thickened,  adherent^  and  retracted  pleura  and  from  solidifica- 
tion of  the  pulmonary  apex.  Defective  expansion  of  the  chest  may  be 
seen  on  the  side  of  the  afiected  lung.  The  skin,  especially  over  the  ster- 
BiUDf  frequently  shows  a  yellowish-brown  discoloration,  from  pityriasis 
▼ersicolor.      Clubbing  of  the  fingers  and  incurvation  of  the  nails  are 
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frequent  in  chronic  cases,  and  similar  clianges  may  take  place,  though 
to  a  less  degree,  in  the  toes. 

Palpation,  as  well  as  inspection,  reveals  a  defective  expansion,  espe- 
cially of  the  apices.  By  palpation  during  phonation  may  be  recognized 
the  modification  of  the  tactile  fremitus,  which  is  increased  over  solidified 
portions  of  the  lung  and  diminished  in  the  presence  of  pleural  efiusion 
or  thickening.  Normally,  the  tactile  fremitus  is  somewhat  more  marked 
at  the  right  than  at  the  left  apex. 

Percussion  gives  evidence  of  solidification  with  or  without  a  thickened 
pleura,  and  of  the  presence  of  cavities  when  of  considerable  size  and  of 
superficial  seat.  In  solidification  there  is  dulness  tending  towards  flatness 
and  accompanied  by  a  sense  of  increased  resistance ;  if  the  dulness  is 
slight,  it  is  best  recognized  at  the  end  of  prolonged  inspiration.  If  there 
is  a  superficial  cavity,  x>ereussion  elicits  a  high-pitched  tympanitic  tone, 
the  pitch  being  higher,  as  shown  by  Wintrich,  when  the  month  is  open, 
and,  according  to  Oerhardt,  also  changing  with  a  change  of  the  patient's 
position  from  the  dorsal  to  the  upright  or  the  reverse.  The  resonance  on 
X>ercussion  may  be  but  little  altered  in  case  of  minute  disseminated  areas 
of  solidification  or  in  miliary  tuberculosis,  and  may  be  tympanitic  over 
the  apices  from  the  presence  of  cavities.  A  dull  tympanitic  note  may  be 
present  in  the  absence  of  cavities  when  extensive  solidification  of  the 
lung  overlies  the  large  bronchi  near  the  root  of  the  lung,  Absolate  flat- 
ness is  indicative  of  a  combination  of  extensive  soUdification  of  the  lung 
and  a  thickened  pleura  with  or  without  the  presence  of  fluid.  If  fluid  k 
absent^  the  chest  is  retracted ;  if  it  is  present  in  siifflcient  qoanttty,  Uii 
ribs  are  separated  and  there  is  no  motion  of  the  iBtercostal  spaces. 

Beginning  consolidation  of  the  lower  lobes  is  usually  first'  apparent  iM; 
their  upper  portions,  which  lie  in  the  interscapular  r^ons  on  a  ImA 
with  the  fifth  dorsal  vertebra. 

On  auscultation  the  evidence  of  obstruction  to  the  entrance  of  air  into 
the  bronchioles  is  ftimished  by  a  diminished  and  often  jerky  inspiration,  i 
More  constant  and  important  is  prolongation  of  the  expiratory  sound. 
The  respiration  assumes  a  tubular  character  when  the  lung4issae  mr- 
rounding  the  open  bronchi  is  consolidated.     K&lee  are  to  be  beard  even 
before  dulness  or  tubular  breathing  is  apparent     In  the  earlier  slvfei 
the  fine  crackling,  crepitant,  or  subcrepitant  riile  is  to  be  beard  at  th© 
end  of  inspiration,  esx>ecially  on  coughing  or  when  a  long  breath  is  drawn. 
As  the  disease  advances  and  the  sputum  regnUing  from  the  aj^iociated 
bronchitis  is  raised,  coarse  and  fine,  moist  and  dry  r&les  are  iinnieroii^ 
either  localized  or  widely  distributed,  according  to  the  extent  of 
process.    When  the  cheesy  material  softens  and  cavities  are  formed, 
coarse  bubbling  or  gurgling  r&les  are  to  be  heard,  and,  at  tiiuf^  soim* 
suggesting  a  metallic  tinkling.     Increased  vocal  resonanoe  givc^  impo: 
tant  evidence  of  consolidation,  and  in  the  early  stages  of  phtkl^js 
best  determined  by  listening  at  the  apices  for  the  whispered  voice.    TYii 


INFECTIOUS  DISEASES.  261 

Tocal  resonance  transmitted  through  a  cavity  often  assumes  a  bleating 
sonnd,  to  which  the  term  segophony  or  pectoriloquy  is  applied.  Over 
the  unafiTected  portions  of  the  lung,  especially  when  extensive  solidifi- 
cation exists,  the  normal  broncho- vesicular  murmur  becomes  harsh,  rude, 
or  puerile.  The  presence  of  an  associated  pleurisy  is  indicated  in  its 
early  stage  by  the  sound  of  friction  or  rub,  while  a  chronic  thickening 
of  the  pleura  or  an  accumulated  exudation  produces  a  muffling  or  an  ob- 
literation of  the  respiratory  and  vocal  sounds. 

The  existence  of  a  cavity  is  to  be  determined  by  the  following  group 
of  sharply  defined  physical  signs.  Percussion  produces  a  dull  tympa- 
nitic note,  amphoric  in  character  in  hirge  cavities  with  thin  walls,  and 
perhaps  presenting  a  cracked-pot  sound  best  to  be  heard  when  the  mouth 
is  open,  especially  if  the  orifice  of  the  stethoscope  is  placed  in  front  of 
the  mouth.  On  auscultation  the  respiration  is  tubular,  cavernous,  or 
amphoric,  according  to  the  size  of  the  cavity.  The  r&les  are  bubbling  or 
gargling,  and  may  have  a  metallic  sound.  The  vocal  resonance  is  hollow, 
amphoric,  or  SBgophonic 

A  hfemic  systolic  murmur  is  frequent  both  at  the  apex  and  in  the 
region  of  the  valves  of  the  pulmonary  artery,  and  the  signs  of  acute 
radocarditis  sometimes  occur.  The  heart-sounds  are  freely  transmitted 
in  the  region  of  large  cavities,  and  a  subclavian  murmur  is  often  heard, 
attributable  to  pressure  upon  or  traction  of  the  subclavian  ailjery.  The 
cardio-respiratory  murmur  or  systolic  souffle  ceasing  when  the  breath  is 
held  may  be  heard  over  the  larger  bronchi. 

CouBSE  AND  Duration. — ^During  the  progress  of  chronic  phthisis 
the  persistent  cough  and  fever  and  the  loss  of  flesh  and  strength  are 
the  coaspicuous  symptoms.  The  fever  pursues  an  extremely  irregular 
eonrse,  and  frequent  observations  during  the  twenty-four  hours  may  be 
necessary  to  determine  its  character.  There  are  times  when  the  exacer- 
bations are  so  periodical  as  to  suggest  malaria,  and  again  these  may 
altemate  with  days  of  normal  temperature.  IndeiKl,  in  many  cases  of 
chronic  phthisis  the  temperature  may  remain  normal  or  subnormal  for 
kmg  periods  of  time.  The  intermittent  or  remittent  types  of  fever  are 
ealled  hectic,  and  are  usually  associated  with  flushing  of  the  cheeks  and 
considerable  sweating.  The  latter  is  more  frequent  at  night,  although  it 
nay  occor  by  day  or  night,  usually  while  the  patient  is  asleep.  The  night- 
iveats  in  jMUticular  not  infrequently  form  a  most  annoying  symptom. 

The  various  ftinctions  of  the  body  are  distur])ed.  The  condition  of  the 
Bind  is  notably  one  of  activity,  even  of  exhilaration,  and,  despite  grave 
qmptomSy  the  i>atient  remains  hopeful.  The  general  or  local  symptoms 
bT  intracranial  tuberculosis  ali*eady  mentioned  arise  when  meningeal  or 
cmbral  tabercolosis  occurs  as  a  complication,  and  the  numbness  or  pain 
(huacteristic  of  a  peripheral  neuritis  sometimes  is  present.  There  is  no 
diBtorhanoe  of  the  circulation  than  is  made  evident  by  the  rapid 
.  with  the  fever  and  by  the  diminished  force  attributable 
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to  the  accompanying  atrophy  of  the  heart  According  to  Henry,  the 
ansBmia  of  phthisis  does  not  progress  as  this  disease  becomes  more  severe. 
Acute  endocarditis  is  rare,  but  thrombosis  of  the  pelvic  venous  plexus 
and  of  the  veins  of  one  or  both  legs  occasionally  occurs  in  the  latter 
stages  of  the  disei)se.  The  venous  thrombosis  is  a  cause  of  axlema  iu  one 
or  both  l^s,  also  of  tenderness  along  the  coui*se  of  the  femoral  vein,  and 
may  prove  a  cause  of  sudden  death  by  the  production  of  embolism  of  the 
pulmonary  artery. 

There  are  loss  of  appetite,  nausea  and  vomiting,  distress  from  food, 
and  diarrhoea.  The  vomiting  is  often  induced  by  coughing,  and  the  diar- 
rhoea may  become  persistent  and  severe.  In  the  latter  case  tubercular 
ulcers  or  amyloid  degeneration  of  the  intestinal  mucous  membrane  is  to 
be  suspected.  Tubercular  ulcers  of  the  intestine  may  infect  the  peri- 
toneum and  cause  a  general  or  a  circumscribed  peritonitis,  resulting  in 
fistulous  communications  between  neighboring  portions  of  intestine  or 
between  the  intestines  and  a  hollow  organ  or  the  abdominal  wall.  Anal 
fistula  is  a  frequent  complication  of  both  the  early  and  the  late  stages 
of  phthisis,  and  may  be  of  a  tubercular  nature,  as  is  suggested  by  its 
occasional  resistance  to  therapeutic  measures. 

The  urine  not  infrequently  shows  a  trace  of  albumin,  especially  during 
the  febrile  exacerbations,  and  in  the  latter  stages  of  the  disease  may  con- 
tain abundsmt  albumin,  one-half  per  cent,  or  more,  from  a  complicating 
amyloid  degeneration  of  the  kidney.  The  quantity  is  then  increased,  the 
color  pale,  the  specific  gravity  in  the  vicinity  of  1010,  and  hyaline  and 
fetty  casts  are  present.  If  tuberculosis  of  the  uro-genital  tract  exists  as 
a  complication,  the  urine  may  contain  pus,  blood,  and  the  characteristic 
bacilli. 

The  menstrual  function  is  eventually  suppressed  in  advanced  phthisis. 
During  the  earlier  stages,  although  the  catamenia  are  scanty,  pale,  and 
watery,  pregnancy  may  occur,  in  which  case  the  progress  of  the  disease 
is  frequently  arrested  and  temporary  improvement  in  the  condition  of  the 
patient  takes  place.  After  the  birth  of  the  child,  however,  the  disease 
is  likely  to  advance  with  renewed  activity. 

The  duration  of  chronic  phthisis  is  very  uncertain.  The  freqaenoy 
of  the  evidence  of  healed  tuberculosis  in  persons  who  have  recovered 
from  the  disease  is  ^miliar  to  all  pathologists,  and  the  indefinite  arreet 
of  incipient  tuberculosis  is  a  fact  of  daily  observation.  The  gravity  of 
ohronic  tuberculosis  is  known  as  well  from  personal  experience  as  from 
the  mortality  statistics.  The  disease  advances,  comes  to  a  stand-stilli  ie 
cv^rogrtide,  and  again  advances,  its  course  extending  over  many  monUtf 
or  A  ft'w  or  an  indefinite  number  of  years.  Death  usually  results  from 
utcr^tjksiit^  debility  and  eventual  pulmonary  oedema,  or  it  may  occur  fton 
.^  vvuiplutitiug  acute  disease,  as  pneumonia  or  t^-phoid  fever.  In  certain 
aMW«L  cMtcrtutu  and  debility  are  accelerated  by  amyloid  degeneration,  and 
d|lB»  ^tml  dw«  with  conspicuous  symptoms  of  amyloid  n^liritis.    I& 
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other  cases  deliriam,  sopor,  and  coma  due  to  tubercular  meningitis  may 
be  the  signs  of  impending  death,  while  in  still  other  instances  the  x)atient 
may  die  of  cerebral  antemia  or  suffocation  from  sudden  and  severe  pul- 
monary hemorrhage. 

Diagnosis. — ^The  early  stage  of  chronic  phthisis  is  alone  difficult  of 
diagnosis,  which  ultimately  depends  upon  the  discovery  of  the  character- 
istic bacilli  in  the  sputum.  The  physical  signs  of  a  persistent  bronchio- 
litis^ or  of  consolidation  at  one  or  both  apices  or  elsewhere  in  the  lung, 
especially  when  associated  with  an  elevation  of  temperature,  are  sig- 
nificant of  phthisis.  They  are  of  especial  importance  in  those  cases  in 
which  the  bacilli  are  not  discovered,  owing  either  to  the  absence  of  a  char- 
acteristic sputum  or  to  the  presence  of  the  bacilli  in  very  minute  quanti- 
ties.  The  persistent  presence  of  the  bacilli  is  essential  to  the  diagnosis  of 
a  tnbercnlar  phthisis,  since  they  may  at  times  be  in  the  sputum  without 
having  obtained  a  permanent  lodgement  in  the  lung.  Even  with  the 
signs  of  cavity  and  chronic  cough  the  presence  of  the  bacilli  is  essential 
to  the  diagnosis  of  phthisis,  since  chronic  bronchitis  and  bronchiectasis 
of  non-tubercular  origin  may  give  rise  to  such  signs.  The  discovery  of 
elastic  fibres  is  less  essential  to  the  diagnosis  of  tul)erculosis  than  to  the 
recognition  of  the  destruction  of  lung-tissua 

Pboonosib.— The  prognosis  of  phthisis  becomes  the  more  grave  the 
futher  advanced  the  disease.  In  the  incipient  stage  it  is  usually  rela- 
tively favorable  provided  the  patient  can  sufficiently  control  his  surround- 
ings. Even  with  the  lack  of  such  control  recovery  is  not  infi-equent^  as 
IK  shown  both  by  clinical  Observation  and  by  anatomical  investigation. 
UnfiEivorable  prognostic  signs  are  persistent  elevation  of  temperature,  pro- 
gressive loss  of  weight)  repugnance  to  food,  and  chronic  diarrhoea.  The 
occurrenee  of  such  complications  as  tubercular  meningitis,  laryngitis, 
pneumothorax,  and  amyloid  disease  of  the  abdominal  viscera  is  usually 
indicative  of  a  speedy  termination. 

LARYNGEAL  PHTHISIS. 

This  term  is  indicative  of  chronic  tubercular  affections  of  the  larynx. 
Bach  are  usually  secondary  in  character  to  pulmonary  tuberculosis,  and 
are  attributable  to  the  i)assage  through  the  larynx  of  sputa  containing 
the  bacilli  of  tuberculosis.  As  a  rule,  superficial  miliary  tubercles  arise, 
which  rapidly  become  necrotic,  and  lenticular  ulcers  result,  tending  to 
q)read  laterally.  The  older  and  larger  ulcers  have  an  opaque  gray  or 
grayish-yellow  base,  from  necrotic  tubercles,  and  are  present  throughout 
ibe  larynx,  but  are  most  abundant  upon  the  epiglottis  and  in  the  vicinity 
of  the  arytenoid  cartilages  and  the  false  vocal  cords.  Extensive  destruc- 
tion of  the  epiglottis  may  take  place,  and  an  arytenoid  perichondritis  is 
of  frequent  occurrence,  resulting  in  sequestration  of  the  cartilages,  which 
JMy  be  oonghed  up.  The  mucous  membi*ane  is  injected  and  swollen,  and 
hemorrhages  may  be  present. 
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Another  variety  of  taberculosis  of  the  larynx  is  to  be  seen  in  lupus 
of  this  organ,  which  is  usually  the  result  of  the  extension  inward  of 
a  cutaneous  lupus.  This  affection  of  the  larynx  is  characterized  by 
papillary  outgrowths  from  the  epiglottis  and  the  vicinity  of  the  vocal 
cords.  Such  outgrowths  become  thickened  and  nodular,  and  undergo 
necrosis,  and  ulcers  result  which  may  heal  with  the  formation  of  exten- 
sive cicatrices. 

Laryngeal  phthisis  may  develop  in  the  early  stages  of  pulmonary 
phthisis  before  extensive  lesions  are  apparent,  in  which  case  ita  primary 
nature  is  suggested.  More  frequently  it  develops  late  in  the  disease. 
Hoarseness  may  occur,  the  degree  of  which  may  vary  from  time  to  time, 
and  even  complete  loss  of  voice  arise.  Frequent  rasping  cough,  laryn- 
geal pain,  and  difficulty  in  swallowing  are  significant  symptoms.  The 
difficulty  in  swallowing  may  be  such  that  excessive  irritation  of  the 
larynx  arises  and  spasm  of  the  glottis  follows.  B^urgitation,  perhiq[>8 
vomiting,  occurs,  and  suffocation  is  threatened.  The  secretion  from  the 
larynx  is  of  slight  or  moderate  quantity,  is  purulent,  and  often  contains 
specks  of  blood,  while  characteristic  bacilli  are  present  Laryngeal 
phthisis  is  rarely  recovered  from  except  in  the  earliest  stages,  although 
lupus  of  the  larynx  may  heal.  The  duration  of  the  symptoms  is  largely 
dependent  upon  that  of  the  pulmonary  affection,  and,  like  the  latter, 
when  not  especially  severe,  may  extend  over  years.  The  diagnosis  is 
based  upon  the  recognition  of  the  anatomical  changes  by  means  of  the 
microscope,  and  confirmed  by  the  discovery  of  typical  bacilli  in  the 
secretion  removed  from  the  larynx. 

FIBROID  PHTHISIS. 

This  term  denotes  chronic  alterations  of  the  lung  resulting  in  the  for- 
mation of  abundant  fibrous  tissue  with  a  corresponding  atrophy  of  the 
parenchyma.     The  condition  is  essentially  one  of  chronic  fibrous  pneu- 
monia, and  has  received  the  designation  of  cirrhosis  of  the  lung.    The 
limited  formation  of  fibrous  tissue  is  of  frequent  occurrence  in  the  course 
of  chronic  phthisis,  due  to  the  presence  of  the  bacilli  of  tuberculosifl^ 
but  in  that  affection  the  wasting  of  the  individual  and  that  of  the  lung 
predominate  over  the  formation  of  fibrous  tissue.     Li  fibroid  phthisifli 
so  called,  the  fibrous  changes  in  the  lung  predominate  over  the  wasting    ' 
of  the  individual.     It  is  possible  that  the  bacillus  of  tuberculosis  may    | 
produce  extensive  diffused  thickening  of  the  fibrous  tissue  of  the  long  J 
in  the  absence  of  its  more  characteristic  results,  but  when  the  bocilU 
are  found  in  fibroid  phthisis  they  are  usually  associated  with  cheeflif 
conditions  and  are  to  be  regarded  as  a  complication.     Fibroid  phtfaMfr 
is  to  be  considered  as  the  result  of  an  acute  pneumonia,  a  chronic  bran* 
chitis,  or  broncho-pneumonia  from  the  inhalation  of  dust,  or  it 
follow  a  chronic  pleurisy.     The  symptoms  are  somewhat  similar  to 
occurring  in  phthisis  of  tubercular  origin.     Cough,  abundant  ezpectoo^ 
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tion,  and  some  shortness  of  breath  on  exertion,  with,  in  general,  absence 
of  fever  and  fairly  good  health,  are  characteristic  of  the  condition.  The 
farther  consideration  of  this  subject  will  be  found  iit  connection  with 
that  of  chronic  fibrous  pneumonia. 

TUBERCULOSIS   OP   THE  ALIMENTARY   CANAL. 

Tuberculosis  may  affect  the  alimentary  canal  from  the  mouth  to  the 
anus,  although  it  is  rare  in  all  parts  except  the  small  and  the  large  intes- 
tine. It  occurs  both  as  a  primaiy  and  as  a  secondary  affection.  The 
former  is  to  be  seen  in  the  indurated  tubercular  ulcers  of  the  lips  and 
tongue,  which  are  often  attributed  to  syphilis  or  cancer.  Secondary 
toberculosis  is  the  rule,  and  the  infection  of  parts  above  the  pharynx 
Qsoally  results  from  the  extension  of  lupus,  cutaneous  tuberculosis,  into 
the  mouth  and  pharynx,  with  the  production  of  nodules,  ulcers,  and 
scars.  Tuberculosis  limited  to  the  pharynx  is  usually  secondary  to  that 
of  the  larynx,  and  the  tonsils,  base  of  the  tongue,  soft  palate,  and  pos- 
terior wall  of  the  pharjTix  may  be  affected,  the  disease  even  extend- 
ing into  the  oesophagus.  This  portion  of  the  alimentary  canal  may 
atoo  become  tuberculous  from  the  evacuation  into  it  of  a  tuberculous 
abscess  of  the  vertebrae  or  of  a  softened  tubercular  bronchial  gland.  As 
daewhere  in  the  mucous  membranes,  the  initial  miliary  tubercles  become 
necrotic,  axe  disint^rated,  and  the  debris  is  carried  away,  leaving  super- 
Adal  ulcers  tending  to  become  confluent,  and  extending  in  depth  by  the 
invasion  of  the  subjacent  tissue  by  the  bacilli.  Sharply  defined  ulcers 
result,  having  an  indurated  base,  speckled  with  gray  and  yellow,  and 
ihowing  but  little  inclination  to  hemorrhage.  Tubercular  ulcers  may 
also  be  found  in  the  stomach,  although  their  presence  in  this  viscus  is 
nre.  In  most  cases  they  are  the  result  of  the  escape  into  the  organ  of 
the  softened  contents  of  neighboring  cheesy  glands.  A  tuberculous  fistula 
nay  be  established  between  the  colon  and  the  stomach,  and  tuberculosis 
of  the  stomach  may  result  from  the  extension  inward  of  a  tuberculosis 
of  its  serous  covering.  The  resulting  ulcers  are  usually  small  and  not 
iBK)ciated  with  symptoms,  although  Orth  states  that  they  have  caused 
dttth  by  producing  hemorrhage  and  perforation. 

INTESTINAL  TUBERCULOSIS. 

Next  to  the  lungs  the  intestines  are  the  most  frequent  seat  of  tubercu- 
lons,  being  affected  in  about  one-half  the  cases  of  this  disease. 

Etiology.— Intestinal  tuberculosis  usually  results  from  swallowing 

hciUi,  although  it  sometimes  occurs  from  the  extension  of  a  tubercular 

piritonitiB  to  the  mucous  membrane  or  follows  the  evacuation  through 

\  tte  bitestiiial  wall  of  a  softened  tuberculous  gland.    According  to  the 

iree  of  the  bacilli  a  distinction  is  drawn  between  a  primary  and  a 

Itamdary  variety  of  intestinal  tuberculasis.     Primarj'^  tuberculosis  is 

f  hmi  more  especially  among  infants,  and  is  considered  to  be  due  chiefiy 
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to  the  accompanying  atrophy  of  the  heart.     According  to  Henry,  the 

anaemia  of  phthisis  does  not  progress  as  this  disease  becomes  more  severe. 
Acute  eiidoeanlitis  is  rare,  but  thrombosis  of  the  pelvic  venous  ple^niB 
and  of  the  veins  of  one  or  both  k*gs  uecasioiially  occurs  in  the  latter 
stages  of  the  diseiise.  The  venous  thromtKKSis  is  a  cause  of  cedema  in  one 
or  both  legs,  also  of  tenderness  aloog  the  course  of  the  femoral  \'ein,  and 
may  prove  a  euiise  of  sudden  death  by  the  production  of  embolism  of  the 
pulmonary  arterj^ 

There  are  loss  of  appetite,  nausea  and  vomiting^  distress  from  food, 
and  diarrhoea.  The  vomiting  is  often  induced  by  coughing,  and  the  diar- 
rhoea may  l>ecome  persistent  and  severe.  In  the  latter  case  tubei-cular 
ulcers  or  amyloid  degeneration  of  the  luteBtinal  mucous  membrane  is  to 
b©  suspected.  Tubercular  ulcei-s  of  the  intestine  may  infect  the  peri- 
toneum and  cause  a  general  or  a  circumscribed  peritonitis,  resulting  in 
fistulous  commnnieations  between  neighboring  iK>rtions  of  intestine  or 
between  the  intestines  and  a  hollow  organ  or  the  abdominal  wall.  Anal 
fistula  is  a  frefjuent  complication  of  both  the  early  and  the  late  stages 
of  phthisis,  and  may  be  of  a  tubercidar  nature,  as  is  sugge^sted  by  its 
occasional  resistance  to  thenipeutic  nieosures. 

The  urine  not  infrequently  shows  a  trace  of  albumin,  especially  during 
the  febrile  exacerbations,  and  in  the  latter  stages  of  the  disetise  may  con- 
tfiiin  abundant  albumin,  one-half  per  cent  or  more,  from  a  complicating 
amyloid  degeneration  of  the  kidney.  The  quantity  is  then  incrt^ased,  the 
color  pale,  the  speciJic  gravity  in  the  vicinity  of  1010,  and  hyaline  and 
fatty^  casts  are  present*  If  tuberculosis  of  the  uro-genital  tract  exists  as 
a  complication,  the  urine  may  contain  pus,  blood,  and  the  chai'acteristic 
bacilli. 

The  menstrual  function  is  eventually  suppressed  in  advanced  phthisis. 
During  the  earlier  stages,  although  the  ciitanieuia  are  sainty,  pale,  and 
watery,  pregnancy  may  occur,  in  which  case  the  pi-ogress  of  the  disease 
is  frequently  arrested  and  temporary  improvement  in  the  condition  of  the 
patient  takes  place.  After  the  birth  of  the  child,  however,  the  disease 
is  likely  to  {wlvanee  with  renewed  activity. 

The  duration  of  chronic  phthisis  is  very  uncertain.  The  frequency 
of  the  evidence  of  healed  tuberculosis  in  persons  who  have  recovered 
from  the  disease  is  familiar  to  all  pathologists,  and  the  indetinite  arrest 
of  incipient  tuberculosis  is  a  faet  of  daily  observation.  The  giTivity  of 
chrome  tuberculosis  is  known  as  well  from  pei-sonal  experience  as  from 
the  mortality  statistics.  The  disease  advances,  comes  to  a  standstill,  is 
retrograde,  and  again  advances,  its  coui'se  extending  over  many  months 
or  a  tew  or  an  indefinite  noml^er  of  year's.  Death  usually  results  from 
increasing  debility  and  eventual  pulmonary  cedcuia,  or  it  may  occur  from 
a  complicating  acute  disease,  as  pneumonia  or  typhoid  fever.  In  certain 
ciises  anfeniia  and  tlebility  are  accelerated  Ijy  amyloid  degeneration,  and 
the  patient  dies  with  conspicuous  symptoms  of  amyloid  nephritis.     In 
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the  mucous  membrane,  at  times  resulting  in  x>erforation,  and  it  is  the 
most  frequent  cause  of  tubercular  peritonitis.  Partial  or  complete  heal- 
ing of  the  ulcer  occurs,  although  rarely,  and  then  for  the  most  part  in 
the  case  of  single  or  few  ulcers.  A  pigmented  scar  remains,  which,  if 
the  result  of  a  girdling  ulcer,  may  produce  an  extreme  degree  of  nar- 
rowing of  the  intestine. 

Symptoms. — Chronic  diarrhoea  is  the  characteristic  symptom  of  pri- 
mary intestinal  tuberculosis,  and  often  alternates  with  temxx)niry  periods 
of  relatively  normal  evacuations,  and  even  with  occasional  constipation. 
The  d^ections  contain  abundant  slimy  material,  which  at  times  is  blood- 
stained, and  they  are  usually  rather  pultaceous  than  watery,  either  white, 
yellow,  green,  or  brown,  according  to  their  frequency,  the  medicines 
used,  and  the  nature  of  the  food.  The  odor  is  often  extremely  offensive. 
The  more  numerous  the  dejections  the  more  likely  are  the  stools  to  be 
fatty  and  to  contain  undigested  food.  The  movements  of  the  bowels  are 
often  excited  by  food  or  drink,  and  are  usually  preceded  by  colicky 
pains,  which  are  relieved  by  the  evacuation.  The  appetite  is  frequently 
exeessiTe,  and  the  desire  for  solid  food  greater  than  that  for  liquid  nour- 
ishment. The  child  becomes  pale  and  emaciated,  but  the  abdomen  swells 
and  is  tense  from  the  presence  of  gas  in  the  intestine.  Except  over  the 
abdomen,  the  skin  is  flaccid,  its  sur&ce  dry  and  rough,  and  the  wrinkled 
&ee  saggests  that  of  old  age.  The  eyes  become  sunken,  and  in  in£ints 
the  fontanelle  also  is  depressed.  The  fever  presents  the  general  char- 
aderistios  of  the  fever  of  tuberculosis,  periods  of  intermission  and  re- 
misBicm  being  frequent,  while  intervals  of  subnormal  temperature  occur. 
Duing  the  febrile  exacerbations  profuse  sweating  takes  place,  especially 
from  the  bead  and  back.  Bather  a  sense  of  discomfort  than  sufifering 
from  pain  is  the  rule.  The  distended  abdomen  is  usually  not  tender, 
ud  as  the  tension  is  relieved  by  the  escape  of  gas,  the  enlarged  mesen- 
toie  glands,  the  especial  characteristic  of  primary  tubercular  enteritis, 
are  made  api>arent.  They  are  to  be  recognized  as  resistant,  somewhat 
aorable  tumors  of  a  lobulated  character,  perhaps  as  large  as  pigeons- 
eggs,  mofiti  frequently  in  the  right  iliac  fossa  and  in  the  vicinity  of  the 
navd.  The  lymphatic  glands  in  the  groins,  axillse,  and  neck  may  be 
enlarged.  Cireumscribed  abdominal  tumors  may  also  result  from  the 
extension  of  the  tuberculosis  to  the  peritoneum,  with  the  formation  of 
adhesions  and  exudations  in  the  region  of  the  appendix,  between  coils 
of  intestine,  and  in  the  omentum.  The  course  and  results  of  primary 
intortiiM^l  tuberculosis  are  essentially  those  of  the  secondary  variety. 

Secondary  tuberculosis  of  the  intestine  is  frequently  combined  with 
palmonary  tuberculosis  in  both  young  and  old.  It  may  give  rise  to  no 
^mptonis,  or  may  be  characterized  by  diarrhoea,  constant  or  occasional, 
IB  cither  case  not  readily  yielding  to  treatment,  while  exceptionally  actual 
eODBtipation  may  be  associated  with  extensive  tuberculosis.  The  stools 
M  umally  jMdnless^  and  often  oc<^ur  by  night  as  well  as  by  day.    They 
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Another  variety  of  tuberculosis  of  the  larynx  is  to  be  seen  in  lupus 
of  this  organ,  which  is  iisiially  the  result  of  the  extensioo  inward  of 
a  cutaneous  lupous.  This  affection  of  the  larynx  is  chai'acterlzed  by 
papillary  outgrowths  from  the  epiglottis  and  the  vicinity  of  the  roeaJ 
oords.  Such  outgrowths  become  thickened  aud  nodular,  and  undergo 
necrosis,  and  ulcers  result  which  may  heal  with  the  formation  of  exten- 
sive cicatrices. 

Laryngeal  phthisis  may  develop  in  the  early  stages  of  pulmonary 
phthisis  before  extensive  lesions  ai-e  apparent,  in  which  case  its  primary 
nature  is  suggested.  More  ttequently  it  develops  late  in  the  diaease. 
Hoai"seness  may  occur,  the  degree  of  which  may  vary  from  time  to  time, 
aud  even  complete  Ions  of  voice  arise*  Frequcut  rasping  cough,  laryn- 
geal pain,  and  diificulty  in  swallowing  ai-e  significant  sj^  mptoms.  The 
difticnlty  in  swallowing  may  be  such  that  excessive  irritation  of  the 
larynx  arises  and  spii*sm  of  the  glottis  follows.  Regurgibitiou,  perhaps 
vomiting,  occurs,  and  suffocation  is  threatened.  The  secretion  from  the 
larynx  is  of  slight  or  moderate  quantity,  is  purnleut>  and  oftan  contains 
specks  of  blood,  while  characteristic  bacilli  ai*e  present.  Laryngeal 
phthisis  is  nirely  recovered  from  except  in  the  earlit>st  stages,  although 
lupus  of  the  larynx  may  heal.  The  duration  of  the  symptoms  is  largely 
dependent  upon  that  of  the  pulmouaiy  affection^  and,  like  the  latter, 
when  not  especially  severe,  may  extend  over  yciira.  The  diagnosis  is 
ba^d  upon  the  recognition  of  the  anatomicid  changes  by  means  of  the 
microscope,  and  confirmed  by  the  discovery  of  typical  bacilli  in  the 
secretion  removed  from  the  Ian  nx. 


( 


* 


for- 


FIBROID    PHTHISIS. 

This  term  denotes  clironie  altenitious  of  the  lung  resulting  in  the 
mixtion  of  abundant  fibroas  tissue  with  a  corresponding  atrophy  of  the 
parenchyma.  The  condition  is  essentisUly  one  of  chronic  fibrous  pnett- 
monia,  and  has  received  the  designatitm  of  cirrhosis  of  the  lung.  The 
limited  formation  of  fibrous  tissue  is  of  iVeiiuent  occurrenee  in  the  course 
of  chronic  phthisis,  due  to  the  presence  of  the  bacilli  of  tuberculosis, 
but  in  that  affection  the  wasting  of  the  intlividual  and  that  of  the  lung 
predominate  over  tlie  formation  of  tibnais  tissue.  In  fibroid  phthisis* 
so  called,  the  fibrous  changers  in  the  lung  predominate  over  the  wasting 
of  the  individual.  It  is  possible  that  the  bacillus  of  tuberculosis  may 
produce  extensive  diffused  thickening  of  the  fibrous  tissue  of  the  lung 
in  the  alisence  of  its  more  characteristic  i*esults,  but  when  the  baedli 
are  found  in  fibroid  phthisis  they  are  usually  associattul  with  cheesy 
conditions  and  are  to  l>o  regarded  eus  a  complication.  Fibroid  phthisis 
is  to  l>e  c^jusidcred  as  the  result  of  an  acute  pneumonia,  a  chronic  bron* 
chitis,  or  broncho- pneumonia  from  the  inhalation  of  dust,  or  it  may 
follow  a  chronic  pleurisy.  The  symptoms  are  somewhat  similar  to  those 
occurring  in  phthisis  of  tubercular  origin.     Cough,  abundant  expectora- 
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the  macous  membrane,  at  times  resulting  in  perforation,  and  it  is  the 
most  freqaent  cause  of  tubercular  peritonitis.  Partial  or  complete  heal- 
ing of  the  ulcer  oc^nirs,  although  rarely,  and  then  for  the  most  part  in 
the  case  of  single  or  few  ulcers.  A  pigmented  scar  remains,  which,  if 
the  result  of  a  girdling  ulcer,  may  produce  an  extreme  degree  of  nar- 
rowing  of  the  intestine. 

Stmptomb. — Chronic  diarrhoea  is  the  characteristic  symptom  of  pri- 
mary intestinal  tuberculosis,  and  often  alternates  with  temi>oniry  periods 
of  relatively  normal  evacuations,  and  even  with  occasional  constipation. 
Hie  dejections  contain  abundant  slimy  material,  which  at  times  is  blood- 
stained, and  they  are  usually  rather  pultaceons  than  watery,  either  white, 
yellow,  green,  or  brown,  according  to  their  frequency,  the  medicines 
T&A  and  the  nature  of  the  food.  The  odor  is  often  extremely  offensive. 
The  more  numerous  the  dejections  the  more  likely  are  the  stools  to  be 
fatty  and  to  contain  undigested  food.  The  movements  of  the  bowels  are 
often  excited  by  food  or  drink,  and  are  usually  preceded  by  colicky 
punsy  which  are  relieved  by  the  evacuation.  The  appetite  is  frequently 
exoeasive,  and  the  desire  for  solid  food  greater  than  that  for  liquid  nour- 
idunetit.  The  child  becomes  pale  and  emaciated,  but  the  abdomen  swells 
and  is  tense  from  the  presence  of  gas  in  the  intestine.  Except  over  the 
abdomen,  the  skin  is  flaccid,  its  surface  dry  and  rough,  and  the  wrinkled 
boe  suggests  that  of  old  age.  The  eyes  become  sunken,  and  in  infetnts 
the  fontanelle  also  is  depressed.  The  fever  presents  the  general  char- 
acteristics of  the  fever  of  tuberculosis,  periods  of  intermission  and  re- 
Buasion  being  frequent,  while  intervals  of  subnormal  temperature  occur. 
During  tlie  febrile  exacerbations  profuse  sweating  takes  place,  especially 
fhm  the  head  and  back.  Bather  a  sense  of  discomfort  than  suffering 
bom  pain  is  the  rule.  The  distended  abdomen  is  usually  not  tender, 
nd  as  the  tension  is  relieved  by  the  escape  of  gas,  the  enlai'ged  mesen- 
teric glands,  the  especial  characteristic  of  primary  tubercular  enteritis, 
are  made  apparent.  They  are  to  be  recognized  as  resistant,  somewhat 
mvable  tamors  of  a  lobulated  character,  perhaps  as  large  as  pigeons' 
egpB^  most  frequently  in  the  right  iliac  fossa  and  in  the  vicinity  of  the 
aareL  The  lymphatic  glands  in  the  groins,  axillae,  and  neck  may  be 
cfilarged.  Circumscribed  abdominal  tumors  may  also  result  from  the 
ettension  of  the  tuberculosis  to  the  peritoneum,  with  the  formation  of 
adhesions  and  exudations  in  the  region  of  the  appendix,  between  coils 
rf  intestine,  and  in  the  omentum.  The  course  and  results  of  primary 
w4frtf»^ifc^  tuberculosis  are  essentially  those  of  the  secondary  variety. 

Secondary  tuberculosis  of  the  intestine  is  frequently  combined  with 
pdmonary  tabercolosis  in  both  young  and  old.  It  may  give  rise  to  no 
VmptomSy  or  may  be  characterized  by  diarrhoea,  constant  or  occasional, 
itettlier  case  not  readily  yielding  to  treatment,  while  exceptionally  actual 
Boudpation  may  be  associated  with  extensive  tuberculosis.  The  stools 
ut  nnially  painless^  and  often  oe<^ur  by  night  as  well  as  by  day.    They 
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are,  as  a  rule,  light-oolored,  and  may  contain  abundant  alime,  especially 
when  the  large  intestine  is  the  seat  of  the  ulcers,  and  blood  is  sometimes 
present  in  small  quantity.  The  bacilli  of  tuberculosis  may  be  found  in 
the  intestinal  contents  by  the  method  employed  for  their  recognition 
in  the  sputa.  No  diagnostic  importance,  however,  is  to  be  attached  to 
their  presence  if  the  lungs  are  simultaneously  affected,  because  of  the 
frequency  with  which  sputa  are  swallowed.  Abdominal  pain  is  usu- 
ally slight,  although  oox^asional  attacks  of  colic  occur.  The  pain  when 
present  is  often  referred  to  definite  parts  of  the  abdomen,  especially  to 
the  lower  half,  and  tenesmus  occurs  when  tubercular  ulcers  are  present 
in  the  lower  part  of  the  rectum.  The  abdomen  is  retracted,  and  may 
be  the  seat  of  tender  points  indicative  of  extension  of  the  ulcers  towards 
the  peritoneal  sur&ce  of  the  intestine.  If  the  tuberculosis  is  localized 
in  the  apx>eudix  or  at  the  lower  part  of  the  rectum,  the  symptoms  may 
be  those  of  an  apx>endicitis,  a  proctitis,  or  an  ischio-rect^  abscess,  the 
tubei*cular  nature  of  which  is  to  be  suspected  only  from  the  persistence 
of  the  symptoms  and  their  failure  to  disappear  under  appropriate  treat- 
ment If  intestinal  obstruction  follows  the  healing  of  the  tubercular 
ulcer  of  the  small  intestine,  its  origin  may  be  obscure,  since  solitaiy 
ulcers  usually  progress  without  symptoms. 

Diagnosis. — ^The  diagnosis  of  primary  intestinal  tuberculosis  is  based 
upon  the  x>ersistence  of  the  diarrhoea,  the  progressive  an»mia  and  ema- 
ciation, and  the  discovery  of  the  enlarged  mesenteric  glands.    The  latter 
feature,  the  most  essential  in  diagnosis,  may  not  be  made  out  until 
towards  the  end  of  life.    In  like  manner  the  diagnosis  of  the  tubercular 
enteritis  may  first  appear  probable  with  the  development  of  signs  of 
tuberculosis  elsewhere,  especially  of  a  tubercular  peritonitis  or  meniB- 
gitis.    The  diagnosis  of  secondary  tubercular  enteritis  is  based  upon  the 
occurrence  of  chronic  diarrhoea  in  pulmonary  tuberculosis.    Amyloid    , 
degeneration  of  the  intestine  also  occurs  in  the  course  of  pulmonaiy 
phthisis  and  produces  a  diarrhoea.    In  such  cases,  however,  evideott 
of  amyloid  degeneration  is  likely  to  be  found  in  the  spleen,  liver,  and 
kidneys.    It  is  to  be  remembered  that  both  amyloid  degeneration  and 
tuberculosis  may  be  present  in  the  intestine.    The  results  of  the  eztenflioft 
of  tubercular  ulcers  of  the  intestine  to  the  peritoneum  will  be  considered      j 

in  connection  with  tubercular  i)eritonitis.  J 

« 


i 


TUBERCULOSIS  OP  THE  LIVER. 

In  all  cases  of  general  tuberculosis,  in  most  cases  of  abdominal  tft* 
berculosis,  and  frequently  in  pulmonary  tuberculosis,  the  liver  contttii^ 
tubercles,  the  bacilli  probably  being  introduced  by  means  of  the  btoodr 
vessels  and  the  lymphatics.     Disseminated  miliary  tubercles  are  oflenflli' 
present,  and  may  occur  in  enormous  numbers,  although  many  are  invU-^ 
ble  without  the  microscope.    They  are  to  be  seen  with  the  unaided  ej^ 
beneath  the  peritoneal  covering  and  on  section  of  the  liver  as  minute^ 
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opaque  wliite  8x>ots  seated  near  the  periphery  of  the  lobules.  They  are 
easily  distinguished  when  the  liver,  as  is  frequently  the  case,  contains 
abundant  blood,  and,  on  the  contrary,  are  recognized  with  difficulty  when 
there  is  fatty  infiltration  of  this  organ.  The  tubercles  are  sometimes 
fibrous,  and  may  then  be  associated  with  a  cirrhotic  condition  of  the 
liver. 

l^odular  tubercles  also  occur,  either  alone  or  with  miliary  tubercles, 
and  are  intimately  connected  with  the  bile-ducts,  as  is  evident  from  the 
Me-stained  softened  centre  of  these  nodules.  Such  tubercles  are  often 
larger  than  cherry-stones,  and  are  cheesy  at  the  periphery  and  softened 
at  the  centre.  Their  apx>earance  suggests  that  the  wall  of  the  bile-ducts 
ia  first  infected,  and  that  the  formation  of  tubercles  takes  place  around 
Uiem,  producing  results  analogous  to  those  occurring  in  tubercular  peri- 
bronchitis. 

Finally,  a  localized  tuberculosis  of  the  liver  sometimes,  though  rai-ely, 
JB  present  and  forms  a  tumor  as  large  as  an  egg.  This  is  of  a  yellow 
color  throughout,  and  miliary  tubercles  are  to  be  found  at  the  periphery. 
There  are  no  symptoms  characteristic  of  hepatic  tuberculosis. 

Tuberculosis  of  the  Pancreas. — Tuberculosis  of  the  pancreas  is 
are,  whether  in  the  form  of  disseminated  or  of  localized  tuberculosis. 
IGliary  tubercles  may  be  found  in  the  vicinity  of  tubercular  lymph- 
(lands  lying  near  the  pancreas.  Like  hepatic  tuberculosis,  the  pancreatic 
ttSwtion  has  no  symptoms  of  clinical  importance. 

URO-OENITAL  TUBERCULOSIS. 
The  nro-genital  tract  is  often  the  seat  of  tuberculosis,  and  the  in- 
fection is  generally  considered  to  take  place  by  the  admission  of  bacilli 
bough  the  blood-vessels.     This  is  suggested  by  the  frequency  of  miliary 
tabercnlosis  and  tubercular  nodules  in  the  kidney  without  any  tubercu- 
kas  of  the  ureters  or  bladder,  and  also  by  the  occasional  oceurrence  of 
Qtensiye  tuberculosis  of  the  apices  of  the  Malpighian  pyramids  without 
itty  affection  of  the  mucous  membrane  of  the  pelvis.     The  possibility  of 
i  aaoending  affection  frt)m  below,  either  by  the  admission  of  the  bacilli 
through  the  urethra  or  from  a  prostatic  tuberculosis,  has  previously  been 
Mitioned.     In  the  male  a  concurrent  affection  of  both  the  urinary  and 
^  genital  tract  is  common,  owing  to  their  unification  at  the  neck  of  the 
Mdcr,  while  in  the  female  such  concurrence  is  infrequent,  the  urinary 
tact  being  diseased  more  often  than  the  genital  organs.     Hence  tubercu- 
loBiaof  the  kidneys,  prostate,  seminal  vesicles,  vasa  deferentia,  epididy- 
^  and  perhai)S  of  the  testicle,  is  frequently  associated.     In  the  female, 
iwrever,  the  tuberculosis  is  commonly  limited  to  the  urinary  or  to  the 
fndtal  tract.     In  the  latter  case  the  infection  of  the  genital  mucous 
Mabrane  may  be  hsBmatogenous,  or  the  bacilli  may  enter  the  tubes  from 
^  peritoneal  cavity  and  infect  both  them  and  the  uterus  from  the 
■00008  surfiMse.     The  cervix  and  vagina  are  rarely  tuberculous  except  in 
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the  far  advanced  cases  of  taberctdosis  of  the  body  of  the  uterus  and  the 
Fallopian  tubes.  Local  tuberculosis  of  each  part  of  the  uro-genital  ap- 
paratus is  of  practical  importance  and  demands  separate  consideration. 

Renal  Tuberculosis. — Miliary  tuberculosis  of  the  kidneys  has  long 
been  recognized,  but  the  tuberculous  nature  of  the  so-called  scrofnlons 
kidney,  or  renal  phthisis,  has  become  a  matter  of  general  acceptance  only 
since  the  discovery  of  the  bacillus  of  tuberculosis  as  the  cause  of  this 
affection. 

Disseminated  miliary  tuberculosis  of  the  kidney  is  part  of  a  general 
miliary  tuberculosis,  and  is  manifested  by  the  presence  of  few  or  many 
minute,  gray,  more  or  less  opaque  tubercles  siurounded  by  an  injected 
border.  They  are  more  abundant  in  the  cortex,  and  readily  observed  on 
removal  of  the  cax)sule.  On  section  linear  clusters  of  the  tubercles  are 
often  to  be  seen  continued  towards  the  pyramids.  Such  disseminated 
miliary  tuberculosis  of  the  kidneys  is  usually  bilateral  and  associated 
with  a  like  affection  of  the  bladder,  prostate,  or  testicles,  and  there 
are  no  symptoms  especially  calling  attention  to  this  localization  in  the 
kidneys. 

Chronic  renal  tuberculosis,  renal  phthisis,  or  scrofulous  kidney,  ocean 
oftenest  diudng  the  middle  third  of  life,  although  the  extremes  of  life  are 
not  spared.    It  is  freciuently  unilateral,  and  is  manifested  by  the  extension 
of  cheesy  masses  from  the  apices  of  the  Malpighian  pyramids  upward 
into  the  cortex  of  the  kidney.     At  the  periphery  of  these  cheesy  portion!   ; ' 
miliary  and  agglomerated  gray  and  cheesy  tubercles  are  to  be  seen.    On    * 
microscopic  examination  the  tubules  are  filled  with  necrotic  epithelinnif    * 
and  large  numbers  of  the  bacilli  of  tuberculosis  are  often  found.    Tta  * 
interstitial  tissue  is  also  infiltrated  with  cells  and  is  necrotic    The  on-  "^ 
affected  portions  of  the  kidney  become  invaded  by  the  bacilli,  eitlier  ^ 
along  the  tubules  or  by  the  entrance  of  the  bacilli  into  the  lymphatki  ^ 
or  blood-vessels.  " 

Softening  of  the  parts  first  involved — ^namely,  the  apices  of  the  pjrar    ^ 
mids — takes  place  as  the  disease  advances  into  the  substance  of  tt^  ' 
kidney.     A  series  of  cavities  thus  arise  continuous  with  the  pelvis  of  . 
the  kidney,  the  intervening  septa  of  normal  tissue  becoming  more  aod      j 
more  narrow  as  the  invasion  of  the  kidney  progresses,  till  eveotaaQlT     -^ 
the  kidney  may  become  a  mere  fibrous  bag  filled  with  liquid  and  carter 
or  both  wall  and  contents  may  be  so  infiltrated  with  lime  salts  as  to  ftM 
a  calcareous  shell  enclosing  a  mortar-like  material.     More  often  the  tf- 
ney  becomes  enlarged  and  forms  a  tumor  which  is  usually  symmetrioilf      i 
although  the  tubercular  process  may  localize  itself  in  a  definite  portW^     I 
of  the  organ.  ^ 

As  the  process  in  the  kidney  advances,  the  raucous  membrane  of  ^    \ 
pelvis  of  the  kidney,  ureter,  and  bladder  is  invaded,  miliary  tnberdi*  "^ 
form  in  the  superficial  portion  of  the  mucous  membrane,  and,  becomiB^ 
necrotic,  their  detritus  is  washed  away  in  the  urine.     The  infection 
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extends  in  depth  especially  by  means  of  the  lymphatics,  so  that  the 
entire  waU  eventually  becomes  a  cheesy  ulcer  in  which  islets  of  rela- 
tively unaffected  mucous  membrane  may  exist.  The  contrast  between 
tiie  cheesy  tubercular  ulcer  and  the  relatively  normal  mucous  membrane 
is  most  conspicuous  in  the  ureter  and  bladder.  Both  the  pelvis  of  the 
kidney  and  the  ureter  frequently  undergo  extreme  degrees  of  dilatation, 
aod  extension  of  the  process  to  the  paranephric  tissue  may  occur  and 
a  perinephric  abscess  result  Amyloid  degeneration  is  not  infrequent 
in  the  course  of  chronic  renal  tuberculosis. 

The  symptoms  which  call  attention  to  the  disease  of  the  kidney  are 
of  gradual  onset)  and  are  usually  preceded  by  symptoms  referable  to  the 
Uadder,  especially  by  frequent  micturition.  There  is  discomfort  or  pain, 
ud  eventually  a  resistant  swelling,  apparently  a  symmetrical  enlarge- 
weaty  in  the  region  of  one  or  both  kidneys.  The  urine  is  usually  acid, 
albaminouSy  and  contains  pus-corpuscles,  increasing  in  number  as  the 
diKaae  progresses.  Blood,  epithelium,  and  granular  material  are  also 
present  The  bacilli  of  tuberculosis  are  to  be  sought  in  the  sediment  by 
te  method  followed  in  the  examination  of  the  sputum.  Bepeated  ex- 
Mdnations  may  be  necessary,  and  in  cases  where  tlie  disease  is  not  &r 
ilvanced  and  the  sediment  is  but  slight,  the  centrifugal  apparatus  is  of 
fdue  in  ooneentrating  the  bacilli.  It  is  to  be  remembered  that  in  the 
preputial  smegma  a  bacillus  has  been  found  which  resembles  the  bacillus 
ft  tubercnlofiis  in  appearance  and  in  reaction  to  stains.  The  former, 
kwever,  becomes  inmiediately  decolorized  in  alcohol,  while  the  bacillus 
of  tabercolosis  retains  its  stain  when  exposed  for  several  minutes.  The 
(Oieral  symptoms  of  chronic  tuberculosis — ^namely,  irregular  fever,  night- 
iveata,  progressive  emaciation  and  debility — are  present. 

Chronic  renal  tuberculosis  affecting  both  kidneys  is  generally  fatal 
during  the  course  of  from  one  to  three  years  after  its  recognition.  The 
ponlrility  of  recovery  firom  unilateral  tuberculosis  has  long  been  recog- 
iuaed«  through  the  discovery,  after  death  from  other  causes,  of  the  remains 
of  an  old  tuberculous  process,  which  may  be  sometimes  so  extensive  as  to 
ksTe  led  to  the  complete  destruction  of  the  kidney.  Of  late  years  the 
tttirpation  of  a  tuberculous  kidney  has  repeatedly  been  followed  by  the 
ittovery  of  the  i>atient 

Tuberculosis  of  the  Bladder.— Tuberculosis  of  the  bladder  is  usu- 
fly  doe  to  infection  firom  the  kidney,  although  it  may  proceed  from 
Wiemilous  disease  of  the  prostate,  a  hsematogenous  miliary  tuberculosis 
*  the  bladder  as  part  of  a  general  tuberculosis  being  very  rare.  The 
mtomical  api>earances  are  essentially  similar  to  those  of  the  lesions  oc- 
^&nng  in  the  larger  bronchi  or  the  larynx.  Superficial  lenticular  ulcers, 
^  tot  discrete,  coalesce  and  form  ulcers  of  various  size  with  a  ci-enated 
^fliM  and  injected  margin.  These  ulcers  are  most  abundant  at  the  neck 
^  ttie  bladd^,  in  the  vicinity  of  the  orifices  of  the  ureters,  but  may  also 
be  (band  at  the  fundus.     As  the  disease  progresses  and  infection  of  the 
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the  far  advanced  cases  of  taberculosis  of  the  body  of  the  ntems  and  the 
Fallopian  tubes.  Local  tuberculosis  of  each  part  of  the  uro-genital  ap- 
paratus  is  of  practical  importance  and  demands  separate  consideration. 

Renal  Tuberculosis. — Miliary  tuberculosis  of  the  kidneys  has  long 
been  recognized,  but  the  tuberculous  nature  of  the  so-called  scrofulous 
kidney,  or  renal  phthisis,  has  become  a  matter  of  general  acceptance  only 
since  the  discoveiy  of  the  bacillus  of  tuberculosis  as  the  cause  of  this 
affection. 

Disseminated  miliary  tuberculosis  of  the  kidney  is  part  of  a  general 
miliary  tuberculosis,  and  is  manifested  by  the  presence  of  few  or  many 
minute,  gi^ay,  more  or  less  opaque  tubercles  surrounded  by  an  injected 
border.  They  are  more  abundant  in  the  cortex,  and  readily  observed  on 
removal  of  the  cax)sule.  On  section  linear  clusters  of  the  tubercles  are 
often  to  be  seen  continued  towards  the  pyramids.  Such  disseminated 
miliary  tuberculosis  of  the  kidneys  is  usually  bilateral  and  associated 
with  a  like  affection  of  the  bladder,  prostate,  or  testicles,  and  there 
are  no  symptoms  especially  calling  attention  to  this  localization  in  the 
kidneys. 

Chronic  renal  tuberculosis,  renal  phthisis,  or  scrofulous  kidney,  occoiB 
oftenest  during  the  middle  third  of  life,  although  the  extremes  of  life  are 
not  spared.    It  is  frequently  imilateral,  and  is  manifested  by  the  extensioo 
of  cheesy  masses  from  the  apices  of  the  Malpighian  pyramids  upward 
into  the  cortex  of  the  kidney.    At  the  periphery  of  these  cheesy  portion! 
miliary  and  agglomerated  gray  and  cheesy  tubercles  are  to  be  seen.    On 
microscopic  examination  the  tubules  are  filled  with  necrotic  epitheliiu% 
and  large  numbers  of  the  bacilli  of  tuberculosis  are  often  found.    Tbe    • 
interstitial  tissue  is  also  infiltrated  with  cells  and  is  necrotic    The  HBr    1 
affected  portions  of  the  kidney  become  invaded  by  the  bacilli,  eitber   i 
along  the  tubules  or  by  the  entrance  of  the  bacilli  into  the  lymphstifli    ^ 
or  blood-vessels.  '■ 

Softening  of  the  parts  first  involved — namely,  the  apices  of  tbe  py»  1 
mids — takes  place  as  the  disease  advances  into  the  substance  of  tbs  « 
kidney.  A  series  of  cavities  thus  arise  continuous  with  the  pelvis  of  * 
the  kidney,  the  intervening  septa  of  normal  tissue  becoming  more  ani  3 
more  narrow  as  the  invasion  of  the  kidney  progresses,  till  eventoaUj  ^ 
the  kidney  may  become  a  mere  fibrous  bag  filled  with  liquid  and  cnrd% 
or  both  wall  and  contents  may  be  so  infiltrated  with  lime  salts  as  to  AM* 
a  calcareous  shell  enclosing  a  mortar-like  material.  More  often  tbe  kidr 
ney  becomes  enlarged  and  forms  a  tumor  which  is  usually  sjrmmetricdf 
although  the  tubercular  process  may  localize  itself  in  a  definite  poitio* 
of  the  organ. 

As  the  process  in  the  kidney  advances,  the  mucous  membrane  of  ift^  ^ 
I)elvis  of  the  kidney,  ureter,  and  bladder  is  invaded,  miliary  tabeidfi^  * 
form  in  the  superficial  portion  of  the  mucous  membrane,  and,  beoomiP^  -^ 
necrotic,  their  detritus  is  washed  away  in  the  urine.     The  infedto^*' 
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Qitandfi  in  depth  espeeially  by  niejins  of  the  l^^mphatics,  so  that  the 
eDtire  wall  eventually-  becomes  a  cheesy  uleer  in  whieb  islets  of  rela- 
tively unaffected  mucous  membrane  may  exist.  The  eonti^ast  ht*tween 
the  cheeky  tubt^rcnlar  uleer  and  the  relatively  nornml  mucous  membraue 
is  most  conspicuous  in  the  ureter  and  bladder.  Both  tlie  peh'is  of  the 
kidney  and  the  ui*eter  frequently  undergo  extreme  degrees  of  dilat-ation, 
and  extension  of  the  process  to  the  parauer^hrie  tissue  may  occur  aud 
a  perinephric  abscess  result.  Amyloid  degeneration  is  not  infrequent 
in  the  course  of  chronic  renal  tubercnlasis. 

The  symptoms  which  call  attention  to  the  disease  of  the  kidney  are 
of  gradual  onset,  and  are  utiiually  pi'eeeded  by  symptoms  referable  to  the 
bladder^  es|ieeially  by  iTequeut  micturition.  There  is  dLscomlbrt  or  pain, 
and  eventually  a  resistant  swelling,  apparently  a  symmetrical  enlarge- 
metity  in  the  region  of  one  or  Ijoth  kidne^ys.  The  urine  is  usually  acid, 
albuminous,  and  contains  pus-corpust*les,  incrciising  in  numlK^r  iis  the 
dJuaease  progresses.  Blood,  epithelium,  and  granular  material  are  also 
present.  The  bacilli  of  tubereulysis  are  to  be  wnight  in  the  sediment  by 
the  method  followed  in  the  examination  of  the  spntimi.  Repeated  ex- 
aminations may  be  neeessai'y^  and  in  crises  where  tlie  disea^  is  not  far 
advanced  and  the  sediment  is  but  slight,  the  centrifugal  apparatus  is  of 
value  in  concentrating  the  bacilli.  It  Ia  to  be  remembered  that  in  the 
preputial  smegma  a  bacillus  has  Iw^en  found  whit-h  re^^embles  the  bacillus 
of  tuberculosis  in  appearance  and  in  reaction  to  stains.  The  former, 
however,  becomes  ininaediately  decolorized  in  alcohol,  while  the  bacillus 
of  tutjerculosis  retains  its  stain  wlieu  exposed  for  several  minutes.  The 
general  symptoms  of  chronic  tuberculosis — namely,  irivgular  fever,  night- 
sweats,  progressive  emaciation  and  debility — are  pi^asent. 

Chronic  renal  tutfercuhisis  aJTecting  btith  kithieys  is  generally  fatal 
during  the  course  of  Irimi  i)ne  to  three  years  after  its  recognition.  The 
possibility  of  recovery  from  unilateral  tnl>erculosis  has  long  been  recog- 
nised, through  the  discovery,  alter  de^itli  trom  other  causes,  of  the  remains 
of  an  old  tuberculous  process^  which  may  be  sometimes  so  extensive  as  to 
have  led  to  the  comijlete  destruction  of  the  kidney.  Of  late  years  the 
extirpation  of  a  tulierculous  kidney  has  repeatedly  been  followed  by  the 
recovery  of  the  patient. 

TuberGulosis  of  the  Bladdcr,-^Tuberculosis  of  the  bladder  is  usu- 
ally due  to  infection  from  the  kidney,  although  it  may  proceed  from 
tuberculous  disa^se  of  the  prostate,  a  hfematogenous  miliary  tuberculosis 
of  the  bladder  as  part  of  a  general  tul>ereidosis  being  very  rare.  The 
anatomical  appeamnces  are  essentially  similar  to  tViose  of  the  lesions  oc- 
curring in  the  larger  bronchi  or  the  larynx.  Sufjerficial  lenticular  ulcers, 
at  first  discrete,  coalesce  aud  form  ulcers  of  various  size  with  a  crenated 
outline  and  injected  margin.  These  ulcers  are  most  abundant  at  the  neck 
of  the  bladder,  in  the  vicinity  of  the  orifices  of  the  ureters,  but  may  also 
be  found  at  the  fundus.     As  the  disease  progi'esses  and  iufection  of  the 


272 


GENERAI>  DI6Ei^£&. 


ml 


wall  of  the  bladder  extaiids  in  depth,  destruction  of  the  mucous  membr^oe 

aeeui*s,  the  musculHr  <*oat  is  expoBed,  the  sul)peritoneal  tissue  may  be 
invaded,  and  peritonitis  follow,  or  paracystic  aljscessea  and  fistulee  result 

The  sjmptoniB  are  those  of  a  persistent  vesical  catarrh  graduall; 
iocreaaiug  in  severity.     The  neck  of  the  bladder  is  especially  sensitive 
hence  there  is  frequency  of  mietuiition  associated  with  vesical  tenesmiia 
and  painful  liow  of  urine,  the  pain  often  i-adiating  from  the  perineal 
region.      Blight  or  considerable  htematuria,  often   unexpected,   is  fre- 
quently the  tii"8t  sign  suggestive  of  serious  vesical  disease*     The  urine 
is  acid,  with  a  trace  of  albumin,  and  contains  but  little  sediment,  which 
is  composed  of  leukocytes,  vesical  epithelinmy  and  blood-corpuscles.     If 
the  tulxn-culosis  is  limited  to  the  bhidder  the  batnlli  are  found  with  dif- 
ficulty, and  failure  t^o  discover  them  does  not  affect  the  diagnosis.    Event- 
ually the  syjuptonis  of  a  clu^onie  febrile  cachexia  and  those  of  tuberca-^ 
losis  eLsewhere,  espeei^Uly  in  the  uro-genital  tract,  become  apparent,  and^ 
the  urine  is  likely  to  contain  an  abundant  sediment,  in  w^hich  are  the 
curds  and  blood-stained  clots  perhaps  containing  the  bacilli.    In  the  early  ^ 
diagnosis  of  tubercular  cystitis  suspicion  should  be  aroused  by  the  oc»fl 
curren<!e  of  chronic  cystitis  without  obvious  cause,  resistant  to  ti-eatment^ 
while  the  urine  is  acid. 

Tuberculosis  of  the  Prostate  and  the  Seminal  Vesicles.— Aeui 
miliary  tuberculosis  of  the  prostate  is  extremely  rare.  Chronic  cheesy 
tuberculosis,  on  the  contrary,  is  common,  and  is  often  associated  with 
renal  and  vesical  tul)erculosis  and  with  tuberculosis  of  the  tastis^  This 
affection  of  the  prostata  is  more  frequently  the  result  than  the  caujse  of 
tuberculosijs  of  the  urinary  apparatus,  while  it  may  be  either  a  cause  or 
a  result  of  an  accompanying  tuberculosis  of  the  tei^ticle.  The  bacilli  are 
supposed  to  enter  the  gland-ducts,  infetit  the  wall,  and  produce  des^iaa- 
mation  and  necrosis  of  cells  and  a  tul>ercular  infilti'ation  of  tissues.  M 
a  result  the  prostate  l>ocomes  more  or  less  enlarged  on  one  or  both  sid<^ 
nodular  or  not,  hard  or  soft,  ac(*ording  to  the  size  and  number,  necrosis, 
Ciilciflcation,  or  softening  of  the  tubercular  miiBses  within  the  prostate. 
The  softened  c^iseous  masses  are  discharged  into  the  bladder  and  leave 
cavities  with  cheesy  walls.  Perfonilion  of  tlie  wall  of  the  prostate,  re- 
sulting in  a  tubercular  infiltration  of  the  neighboring  fibrous  tissue^  takes 
place.  Similar  changers  are  found  in  the  seminal  vesicles,  and  in  extreme 
cajses  the  prostate  and  the  vesicles  mtiy  l>e  transformed  into  a  convoluted 
capsule  filled  with  cheesy  mat-erial  in  which  lime  salts  are  abundant. 

The  8ympt4»ms  of  prostatic  tnljerculosis  resemble  those  of  vesical 
tuberculosis.  Thei^  is  long-continued  pain  of  gradual  onset,  referred  to 
the  perineum,  and  to  the  neck  of  the  bladder  or  the  rectum,  and  perhaps 
radiating  towards  the  testis.  The  chief  symptoms  are  a  frequent  scanty, 
opaque  white  or  yellow  urethral  dischsirgCj  occasionally  scanty  hsema- 
turia,  especially  at  the  beginning  of  micturition,  and  a  urine  resembling 
that  found  in  tuberculous  cystitis. 
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The  diagnosis  is  largely  based  upon  the  extreme  sensitiveness  of 
Hie  prostatic  portion  of  the  urethra  to  the  passage  of  a  sound,  and  the 
eventual  nodular  enlargement  with  considerable  variations  in  density  of 
the  prostate  and  seminal  vesicles.  The  diagnosis  of  the  tubercular  nature 
of  the  palpable  prostatic  changes  is  strengthened  by  evidence  of  tubercu- 
losis elsewhere  in  the  uro-genital  tract,  and  may  be  established  by  the 
discovery  of  the  bacilli  in  the  urine.  Bectid  examination  of  the  prostate 
may  often  first  indicate  the  existence  of  renal  or  vesical  tuberculosis, 
(a  it  may  corroborate  a  diagnosis  of  tuberculosis  of  the  testis. 

Tuberculosis  of  the  Testis. — Miliary  tubercles  may  be  found  in  the 
testicle  as  part-  of  a  general  miliary  tuberculosis,  and  they  may  also  be 
found  as  the  result  of  the  extension  of  a  tubercular  process  from  the 
qtididymis.     Chronic  tuberculosis  of  the  testis  usually  proceeds  from  the 
q>ididymi8,  the  latter  becoming  infected  by  the  passage  of  bacilli  from 
the  bladder  or  prostate  along  the  vas  deferens.    Tuberculosis  may  re- 
main for  a  long  time  limited  to  the  epididymis  and  the  vas  deferens, 
tlie  wall  of  which  is  thickened,  the  surface  infiltrated  with  necrotic 
tabercular  tissue,  and  the  canal  filled  with  cheesy  plugs.     The  epididymis 
may  thus  be  transformed  into  a  dense  mass  neai*ly  as  large  as  the  testis 
vhich  it  encircles.     In  time  the  tubercular  infection  is  likely  to  progress 
from  the  epfdidymis  into  the  testis,  which  then  becomes  enlarged  from 
the  presence  of  tubercles  and  the  formation  of  fibrous  tissue.     With  the 
oefunence  of  softening  the  body  of  the  testis  may  represent  a  series  of 
cavities  divided  by  fibrous  septa  and  filled  with  cheesy  material.     The 
me  of  the  tunica  vaginalis  may  contain  more  or  less  fluid  or  may  be 
obliterated  by  adhesions.     The  softened  cheesy  material  may  escape 
through  the  adherent  skin,  in  which  are  formed  one  or  more  chronic 
frtola  with  tuberculous  walls.     Such  is  the  so-called  scroftUmis  testicle, 
lUch  often  diminishes  in  size  and  increases  in  density  with  the  per- 
Mtenoe  of  the  discharge. 

There  may  be  but  little  pain  associated  with  tuberculosis  of  the  tes- 
fcte  except  during  the  stages  of  softening  and  beginning  ulcenition  of 
fttskin,  although  discomfort  results  from  the  weight  of  the  eonsider- 
%  enlarged  gland.  The  importance  of  palpation  of  the  testicle  in 
joable  nro-genital  tuberculosis  is  obvious,  and  this  gland  should  be 
Bmuned  although  the  patient  may  be  unaware  of  any  abnormality 
•Kuieeted  with  it. 

Tuberculosis  of  the  Sexual  Organs  of  the  Female. — The  primary 
,  •toe  of  tuberculosis  of  the  genital  tract  of  the  female  is  suggested  by 
j  fcoocaBional  isolated  affection  of  the  Fallopian  tubes,  while  its  extension 
h*&fleoondary  process  fix)m  the  peritoneal  cavity  is  evidenced  by  the 
iMmiiiiaat  alteration  of  the  tubes  when  the  uterus  is  involved,  the 
!•%  with  which  the  ovaries  are  simultaneously  tuberculous,  and  the 
*l  freedom  flpom  disease  of  the  cervix  uteri  and  vagina.  Observations 
•  aote  miliary  tuberculosis  of  the  mucous  membrane  of  the  uterus  and 
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Fallopian  tiil>es  iind  of  the  ovary  are  rara  Chronic  tul^ereuloeifi  of  1 
organs,  wit!i  the  exception  of  the  ovaries,  is  by  no  means  infrec^nent,  and 
the  alterations  of  the  genital  tract  may  predominate  over  the  evidence  of 
tnberculosis  in  other  parts  of  the  iMHly.  Usoally  they  are  aceompaaied 
hy  tuberculosis  ehiewhere,  espeeially  in  the  lungs. 

Tuberculasis  of  the  uteriLs  Ib  iudicatetl  hy  the  i>reseuee  of  miliary 
tnl>erele^  in  the  mucous  membrane,  which  ecialesc-e  and  degenenite  while 
the  infection  extentls  deepor  iiitt*  the  wall.  Tlie  uterus  lieronies  onhii"ge4 
its  cavity  is  dilated,  and  an  extensive  cheesy  ulcer  Is  formed  as  in  chronic 
tuberculosis  of  the  kidney  or  the  lungs.  The  tul>ercu1ar  aflFeetion  of  the 
xiterns  usually  begins  in  the  n^gion  of  the  tubes  and  ceases  at  tlie  internal 
OS,  althougli  the  cervical  portion  of  the  uterus  may  become  affected  when 
the  uterine  tuberculosis  is  long  continued  or  in  the  rare  event  of  the 
oeciu^rence  of  an  extension  of  the  tuberculosis  from  the  vagina  upward,  h 
TuImI  tul>ercuiosis  is  usually  double,  and  the  tubes  iKH'ome  ehmgated#W 
dilated,  and  tortuous.  Tnberculai^  intiltration  of  the  wall  exists,  and  the 
canal  is  filled  with  cheesy  uiateriaL  Tubal  tumors  thus  arise,  the  tuber- 
cular nature  of  which  is  usually  unsuspected,  since  the  symptoms  are 
those  common  to  chronic  salpingitis. 

Primary  tuberculosis  of  the  tubes  may  be  productive  of  the  hectic 
fever  of  chronic  tulj4*rculosis  extending  over  a  period  of  years,  as  in  the 
case  reported  by  Channing*  and  the  symptoms  of  perforation  into  the 
rectum  may  eventually  occur. 

The  ovaries  may  be  the  sent  of  miliary  tulx^rcles  or  may  form  tamors 
of  considerable  size  with  softened  cheesy  e<m tents,  as  in  tuberculosis  of 
the  testicle*  If  ovarian  tuberculosis  exists,  it  is  usually  accompanieil  by 
tubal  and  utx^rine  tuliert^ulosis,  although  the  tubes  and  the  uterus  art; 
often  tuberculous  when  the  ovaries  are  normal.  The  symptoms  of  tu- 
berculosis of  the  genitiil  tract  of  the  female  are  those  of  (*hronic  endo- 
metritis, salpingitis,  or  ovaritis,  and  the  tubercular  nature  of  the  disease 
is  usually  first  made  known  by  the  examination  of  the  specimen  removed 
at  a  sui'gieal  operation  or  at  a  ptKst-murtcm  examination. 

TUBERCULOSIS  OF  THE  MAMMARY  GLAND. 
Of  lat/C  yeara  attc*ntiou  has  been  directed  bj  the  occurrence  of  tuber 
colofiis  of  the  mammary  gland,  which  in  the  main  has  Ijeen  found  in 
females,  especially  during  the  period  of  child-bearing.  The  bacilli  in 
cert^iiu  cases  are  brought  from  a  remote  region  proliably  by  the  blood- 
vesselSj  while  in  others  they  are  directly  introduced  from  neighl)oring 
tubercul*)us  ribs  or  skin.  Few  or  several  chw\sy  uoilules  are  pi^esent  in 
the  gland,  and  when  softened  are  evacuated  through  the  skin  with  the 
production  of  fistnUe.  The  skin  of  the*  brnist  also  may  Ix^come  tal>ereu- 
loiis,  and  the  corresponding  axillary  glands  are  usually  affectCHl.  The 
disease,  when  deep-srated,  is  to  be  suspected  from  the  constant  presence 
of  circumscribed  nodules  of  hard  or  soft  consistency,  which  tend  towards 
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ulceration  and  the  formation  of  fistulse,  and  from  the  assooiation  of 
permanent  enlargement  of  the  axillary  glands.  An  important  diag- 
nostic featore  is  the  evidence  of  tuberculosis  elsewhere,  and  the  diag- 
nosis is  to  be  definitely  established  by  the  recognition  of  typical  bacilli 
in  the  pns  or  scrapings  from  the  wall  of  the  sinus,  or  by  the  inocula- 
bility  of  the  discharge  from  the  fistulae. 

TUBERCULOSIS   OP  THE   SEROUS   MEMBRANES. 

The  i>ericardium,  pleurae,  and  peritoneum  ai^e  frequently  infected  by 
the  baeiUns  of  tuberculosis.     Although  tuberculosis  of  the  serous  mem- 
branes may  be  part  of  a  general  infection  in  which  the  bacilli  are  trans- 
ferred to  the  diseased  membrane  by  means  of  the  blood-current,  usually 
each  serons  membrane  becomes  infected  by  the  extension  of  tubercular 
proGeaseB  firom  a  neighboring  part  into  the  overlying  membrane.     Thus, 
pericardial  tuberculosis  commonly  arises  by  the  passage  of  bacilli  from  a 
tuberculous  bronchial  lymph-gland  or  from  tubercular  lungs,  sternum,  or 
^ine.     Pleural  tuberculosis  results  from  the  passage  of  bacilli  from  a 
tuberculous  lung  or  a  tuberculous  process  in  the  spine,  ribs,  or  sternum. 
Peritoneal  tuberculosis  most  frequently  is  due  to  the  passage  of  the  ba- 
cQli  from  a  tuberculous  ulcer  of  the  intestine,  from  the  lungs  through 
Uie  diaphragm,  from  tubei*culous  mesenteric  glands,  or  from  tubercular 
FUlopian  tubes.    When  tuberculosis  affects  one  of  these  serous  mem- 
tanuoes  the  bacilli  are  often  readily  transferred  to  the  others :  hence  tuber- 
eolofiiB  of  the  several  serous  membranes  often  concurs.     In  acute  miliary 
tobercnlosis  of  these  membranes  gray  translucent  tubercles  may  be  pres- 
^t,  with  no  other  inflammatory  products  or  evidences  of  inflammation 
tksQ  a  certain  quantity  of  serous  fluid  in  the  cavity  affected.     Usually, 
Wever,  the  tubercles  are  associated  with  the  products  of  exudative 
Uammation, — namely,  serum,  fibrin,  or  cells.    The  anatomical  condition 
ii  therefore  one  of  tubercular  i)ericarditis,  pleuritis,  or  peritonitis  of  a 
•wras,  fibrinous,  or  cellular  character.     The  affection  may  be  both  acute 
»ftd  chronic,  the  latter  being  ftirther  characterized  by  the  formation  of 
flJTons  tissue.     All  tuberculosis  of  serous  membranes  is  essentially  in- 
fieative  of  an  inflammatory  cause :   hence  the  distinction  between  tu- 
tocolosis  and  tubercular  inflammation  of  the  membrane  concerned  is 
«ttply  one  of  degree. 

Tubercular  Pericarditis. — Tuberculosis  of  the  pericardium  is  usually 
We,  and  is  characterized  by  the  presence  of  tubercles,  fibrin,  and  more 
if  kn  liquid  exudation,  the  latter  often  being  hemorrhagic.  The  tuber- 
fa  may  be  readily  overlooked,  but  are  made  evident  when  the  fibrinous 
idhcBiODS  are  removed  from  the  thickened  pericardium,  in  which  they 
Vpear  as  minute,  opaque  gray  specks  often  so  closely  approximated  as 
toibrm  plates,  which  are  seen  to  best  advantage  on  transverse  section  of 
4e  pericardium.  Rarely  the  pericardial  exudation  is  purulent. 
Especial  interest  is  connected  with  the  occurrence  of  tubercular  peri- 
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carditis  in  very  old  people,  in  whom  it  may  be  the  immediate  cause 
of  death,  being  the  sole  conspicuous  lesion  found.  In  such  cases  the 
presumption  is  strong  that  the  bacilli  of  tuberculosis  have  remained 
for  many  years  inert  in  some  part  of  the  body,  oftenest  in  the  bron- 
chial lymph-glands,  and,  suddenly  entering  the  pericardium,  cause  ite 
inflammation.  It  is  also  possible  that  they  enter  the  circulation  at  a 
remote  point  and  are  engrafted  upon  a  pericarditis  due  to  other  causes. 
In  chronic  tubercular  pericarditis  the  tubercles  are  present  as  well  in  the 
fibrous  adhesions  as  in  the  thickened  pericardium.  The  opposed  sur- 
&ces  are  firmly  adherent  to  a  greater  or  less  extent,  and  cheesy  masses 
composed  of  necrotic  tubercles  and  inspissated  exudation  are  to  be  found 
embedded  in  the  adhesions.  The  symptoms  and  signs  of  acute  tubercular 
pericarditis  are  largely  those  of  acute  pericarditis  of  non-tubercular 
origin,  while  those  of  chronic  tubercular  pericarditis  are  usually  masked 
by  the  symptoms  of  tuberculosis  elsewhere. 

Tuberculosis  of  the  Pleurae. — In  pleural  tuberculosis  the  conditions 
are  essentially  the  same  as  in  pericardial  tuberculosis.    The  exudation  is 
usually  abundantly  serous,  and  is  frequently  hemorrhagic     As  in  peri- 
carditis, so  in  pleurisy  the  tubercles  may  first  be  made  evident  after  re- 
moval of  the  fibrinous  false  membrane,  when  they  are  seen  mottling  the 
surface  or  forming  thick  layers.    Although  tubercular  pleurisy  is  usually 
secondary  to  tuberculosis  in  the  immediate  vicinity,  it  is  probable  that 
many  cases  of  acute  exudative  pleurisy  are  due  to  a  tubercular  infec- 
tion of  the  pleune.    The  bacilli  may  be  in  such  limited  quantity  as  not 
to  be  found  on  microscopical  examination  of  the  exudation,  but  tfae 
inoculation  of  guinea-pigs  with  the  latter  has  frequently  resulted  in 
the  production  of  tuberculosis.    Eichhorst,  for  instance,  has  recently 
reported  positive  results  in  fifteen  out  of  twenty-three  inoculations  of 
serum  from  patients  attacked  with  acute  idiopathic  pleurisy.    Acute 
tubercular  pleurisy  may  be  suppurative  both  in  children  and  in  adultih 
and  in  pyopneumothorax  of  phthisical  origin  the  combination  of  siq^ 
purative  and  tubercular  pleurisy  is  often  seen.    Chronic  tubercular  pleo* 
risy  is  the  combination  in  the  pleureB  and  adhesions  of  recent  aad 
cheesy  tubercles  and  of  inflammatory  products  inspissated,  softened,  or 
calcified.    This  variety  is  the  frequent  result  of  extensive  chronic  put 
monary  tuberculosis,  and  also  represents  a  terminal  stage  of  acute  tab0^ 
cular  pleurisy  and  tubercular  empyema.    Since  the  local  manifestations 
of  acute  or  chronic  pleurisy  are  essentially  the  same  whatever  tbe  oanBS 
of  the  inflammation,  their  clinical  features  will  be  considered  in  am* 
nection  with  the  subject  of  pleurisy. 

TUBERCULOSIS   OP  THE   PERITONEUM. 

The  presence  of  tubercles  in  the  peritoneum  is  associated  with  tb0^ 
variety  of  inflammatory  products  found  in  the  other  serous  cavitiau  ' 
On  account  of  the  size  of  the  cavity,  the  extent  of  surfiEUse,  and  thi^ 
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number  and  variety  of  the  organs  covered  by  the  x>eritoneam,  the  ana- 
tomical resolts  form  a  more  complex  grouping.  The  relative  significance 
of  the  primary  source  of  x>eritoneal  tuberculosis  may  be  seen  from  the 
statement  by  Pribram  that  of  one  hundred  and  sixty-five  cases  of  peri- 
toneal tuberculosis  examined  after  death,  eighty-seven  were  attributed 
to  intestinal  tuberculosiSy  sixty-five  to  pulmonary  and  glandular,  eight 
to  tubal  and  uterine,  and  five  to  osseous  tuberculosis.  In  one  hun- 
dred and  seven  autopsies  of  tuberculosis  in  which  the  peritoneum  was 
affected,  the  lungs  were  simultaneously  diseased  in  ninety-nine  cases, 
the  plenne  in  sixty,  the  intestines  in  eighty,  the  retroperitoneal  glands 
in  forty-four,  the  spleen  in  forty,  the  kidneys  in  thirty-eight,  the  liver 
and  suprarenal  capsules  each  in  sixty-six.  According  to  Osier,  tu- 
bercular x>^ritonitis  is  most  common  between  the  ages  of  twenty  and 
forty  years,  and  is  rare  in  old  age.  Although  pulmonary  tuberculosis 
affects  either  sex  with  equal  frequency,  the  statement  of  Konig,  that  of 
one  hundred  and  thirty-one  cases  of  laparotomy  in  which  tubercular 
peritonitis  was  found  ninety-two  per  cent,  were  females,  is  significant 
that  the  distinction  was  not  critically  drawn  between  tubercular  and 
dironic  granular  x>eritonitis.  On  the  other  hand,  it  is  not  to  be  denied 
that  the  granules  which  have  been  seen  in  chronic  granular  peritonitis 
may  have  been  fibrous  tubercles  whose  specific  characteristics  had 
become  lost.  The  often  reported  concurrence  of  fibrous  hepatitis  and 
tBb»t!ular  peritonitis  is  of  interest  as  suggesting  that  a  non-inflammatory 
ftthological  process  involving  the  peritoneum  may  favor  the  invasion  of 
the  latter  by  the  bacilli  of  tuberculosis  from  elsewhere  in  the  body  and 
iwolt  in  the  production  of  their  characteristic  disturbances. 

UosBiD  Anatomy. — ^The  lesions  of  tubercular  peritonitis,  like  those 
flf  the  non-tubercular  variety,  are  diffused  or  circumscribed,  and  are 
Rpresented  by  the  association  of  tubercles  and  exudation.    The  appear- 
m  vary  in  accordance  with  the  predominance  of  the  one  or  the  other, 
«ad  are  influenced  by  the  extent  and  duration  of  the  process.    The  diag- 
Miia  to  be  beyond  question  demands  the  appreciation  of  more  than  the 
fm  appearances  of  the  tubercle.    These  are  suflBciently  indicated  by  the 
iKanfaig  of  tubercle, — namely,  little  knob  or  node.   Similar  nodules,  even 
Jfliary  in  size,  occur  without  other  evidence  of  a  tubercular  nature  in 
ArMdc  peritonitis.     In  doubtful  cases,  therefore,  the  diagnosis  of  the 
^ttoie  of  the  tubercle  demands  a  microscopical  examination  with  refer- 
^  to  structure  and  to  the  presence  of  characteristic  bacilli.     In  the 
fcence  of  the  latter,  inoculation  of  the  suspected  material  is  necessary 
Wore  the  absolute  diagnosis  of  tuberculosis  can  be  made. 

A  circumscribed  growth  of  tubercles  is  often  unexpectedly  found 
▼hen  the  abdomen  is  opened  either  by  the  surgeon  or  at  an  autopsy, 
ft  may  be  limited  to  the  peritoneum  overlying  a  tuberculous  ulcer  of 
4f  intefitme^  or  may  be  found  in  the  vicinity  of  a  tuberculous  Fallo- 
l^  tnbe  or  in  the  peritoneal  covering  of  the  diaphragm  in  tubercular 
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plemnsy  or  pericarditis,     Bueh  localized  tubercular  peritonitis  is  of  little 

cliDical  significance  unless  active  or  sufficiently  extensive  to  result  in 
the  production  of  tumora,  tbe  cliaracterLstics  of  which  are  soon  to  be 
stated. 

If  tuberciiJai"  peritonitis  is  part  of  a  general  acute  miliary  tuber- 
culosis, the  peritoneum  may  be  smooth,  siiiuiug,  transparent,  at  the  most 
injected,  but  is  studded  with  gray,  glisteuingj  translucent  gi^uules  smaller 
than  a  piu's  head,  and  projecting  slightly  above  the  surfiiee.  There  may 
be  but  a  few  ounces  of  clt.\u"  yellow  fluid  in  the  peritoneal  cavity. 

"V\^eii  tubercular  peritonitis  becomes  the  principal  tubercular  lesion 
in  the  Ixidy,  the  altc^rations  of  the  peritoneum  are  far  more  extreme. 
The  peritoneum  is  thickeued  and  opaque,  sometimes  i>igmeuted  from 
exti^vasated  blood.  The  tubercles  are  opaque,  grayish-white,  or  yd* 
low,  and  tend  to  become  clustered  into  patches  and  nodules.  Senim, 
fibrin,  and  sometimes  pus  are  found  in  the  exudation,  and  red  blood- 
corpuscles  may  also  be  present,.  As  a  rule,  the  more  abundant  the  serum 
the  less  the  fibrin.  The  tbrmer  may  lie  free  in  the  peritoneal  cavity 
or  l>e  enclosed  within  fil>rjuouH  false  Tnembmnes.  Fibrin  is  present  as 
a  layer  covering  the  peritoneum  and  often  concealing  the  tubercles 
lying  within  the  latterj  or  it  forms  b.-nids  or  cords  uniting  different  por- 
tions of  the  xjcritoueum.  Fibrous  adhesions  and  fibrous  thickenings  of 
the  peritoneum,  bath  of  which  may  contain  tubercles,  eventually  result. 
Owing  to  the  contmction  of  tliis  fibrous  tissue  and  the  abundant  forma- 
tion of  tubercles,  tumor-like  masses  may  be  i>n>duced.  The  omentum 
may  be  slirivcUed  into  a  dense  saiLsage-shaped  mass,  or  adJierent  coils  of 
small  intestine  may  form  a  globular  mass  closely  attached  to  the  spine 
by  the  contracted  mesentery.  Tumors  composed  of  serum,  fibrin,  and 
tubercles  may  be  formed  Ix^tween  adherent  peritoneal  surfaces,  especially 
in  the  pelvis  and  in  the  iliac  Ibfisje.  Tlie  adjacent  intestine  may  become 
perforated  from  without,  perhaps  in  seveml  piac^  and  more  or  less  of 
the  sofl:ened  and  disintegi'ated  exudation  be  discharged  into  the  intestine. 
The  abdominal  wall  may  also  be  perforated,  and  the  contents  of  the  in- 
testine escape  through  such  openings.  If  the  tumor  is  in  the  right  iliac 
fcxssii,  the  vermiform  appendix  may  lie  at  the  bottom  of  sui^h  a  sinus  in 
the  abdominal  wall,  and  its  tip,  if  non -adherent,  Ije  exi>oseil  by  slight 
muscular  exertion,  as  in  coughing.  If  there  are  extensive  adliesions  and 
little  serous  exudation,  the  peritoneal  ea\ity  may  become  largely  obliter* 
ate<l  and  the  alKlominal  wall  retracted. 

SYMP'roMB.— The  onset  of  a  tubercular  peritonitis  is  often  so  gradual, 
tJie  symptoms  so  latent,  and  the  coiu'se  so  prolonged,  that  the  disease 
may  be  unsuspected  until  enlargement  of  the  alKlomen  is  apparent. 
Even  then  the  tubercular  nature  of  the  process  amy  be  recognized  only 
after  the  abdomen  has  l>een  o|jened  for  the  removal  of  a  supjjased  al»- 
domiual,  usually  ovarian,  tumor.  In  other  cases  sevei^  symptoms  may 
develop  suddenly  and  progie^  rapidly,  and  directly  call  attention  to  the 


I 


I 


rNTEcnous  diseabeb. 


279 


probable  tuberculous  nature  of  the  afl'ection.  xV  frefiueot  early  symptom 
is  a  Bensation  in  the  al>doraeii,  either  luealizetl  or  diffuse4i,  rather  of  (Ms- 
comfort  than  of  pain.  Severe  pain  may  he  aii  early  symptom,  in  which 
case  it  is  a&s<:»<*iated  witli  teuderiiest^  and  may  be  prolon|jre«-U  with  inter* 
missions  of  eompanitive  comfort. 

Irri^ular  elevation  of  temperature  is  an  important  symptom,  although 
there  may  be  prolonged  intervals  of  normid,  perhaps  subnormal,  tem]teni- 
tore.  The  attiieks  of  abdominal  pain  are  likely  ti^  be  aeeonipanied  with 
elevations  of  temperature,  and  both  pain  and  fever  ai^e  often  a&so<^iated 
with  alterations  in  the  size  of  the  abdomen. 

Tlie  eulargeinent  of  the  alMlomeu  is  dne,  at  the  outset,  to  the  exuda^ 
tion  of  Mqnid,  which  in  the  course  of  time  may  l>ecome  so  abundant  as 
to  pnHiuce  oonsideiuble  dlstentioii.  The  intestines  may  float  freely,  and 
a  wave  be  transmitted  throughout  the  abdomen  a«  in  ascites.  The  en- 
largement is  to  be  partl^^  explained  by  the  presence  of  gas  in  tlie  intes* 
tines,  variations  in  the  qnantity  of  which  lai-gely  account  for  temporary 
modifications  in  the  size  of  the  al)domen.  Witli  the  formation  of  fibrin- 
ous and  eventually  librous  adhesitnis  the  liquid  exudation  is  usually 
diminished  and  often  encapsulated,  thus  causing  the  circunLScribed 
tumors  ah*eady  mentioned,  which,  accordnig  to  the  predominance  of 
tubercles  and  exudation  or  of  intestinal  g;us,  are  flat  on  percussion  or 
preisent  a  modified,  perhaps  tympiinitie,  resonance.  The  fixedness  and 
elasticity  as  well  as  the  resonance  of  these  tumors  give  satisfactory  evi* 
dence  of  their  nature  and  origin,  They  are  thus  not  to  be  (^onfoundetl 
with  the  resistant,  sausige-shaped  mnisses  of  tliickened  and  shrivelled 
omentum  or  with  the  indurated  products  of  a  tubercular  lieritonitis  to 
be  felt  on  pehic  examination. 

As  the  disease  progresses,  digestive  disturbances  become  esi>ecjjilly 
eonspiCQOUS.  There  are  loss  of  appetite,  nausea,  perhaps  vomiting,  and 
diarrhoBa  or  constipation.  The  last  may  be  so  severe  as  to  lead  to  a 
diagnosis  of  intestinal  obstruction.  Ultimately  loss  of  flesh  and  strength 
becomes  conspicuous,  and  is  especially  marketl  in  those  cases  in  which 
iBt<^tiiial  fistulfia  have  arisen,  or  in  which  extensive  tuberculosis  exists 

where^,  especially  in  the  lungs  or  the  intestine, 

DiAGXOsxB.^The  frequency  of  a  gi^adnal  onset  of  the  disease  and  the 
latency  of  the  symptoms  ha\'e  often  made  an  early  diagnosis  difficult. 
This  is  conspicnously  shown  by  the  fact  that  in  the  majority  of  eases 
in  which  tnbercular  peritonitis  has  heen  discovered  at  a  laparotomy  a 
previous  diagnosis  of  some  other  affection,  particularly  of  an  alidominal 
tumor  or  an  ovarian  cystoma,  has  been  made.  Ascites,  chronic  peri- 
tonitis with  abundant  efi*usion,  and  abdominal  tumors  are  especially  to 
be  differentiated.  For  this  purpose  an  appreciation  of  the  etiologj^  of 
the  several  aftections  is  of  importance. 
■  Ascites  is  simulated  when  there  is  abundant  free  fluid  in  the  peritoneal 
I  cavity.     In  tul>ercular  peritonitis,  however,  there  may  be  a  certain  degree 
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of  abdominal  pain  and  tenderness,  more  or  less  fever,  even  if  slight,  and 
frequent  indurations,  while  in  ascites  jaundice  or  gastro-intestinal  hem- 
orrhages and  enlargement  of  the  spleen  are  to  be  expected. 

Most  cases  of  subacute  and  chronic  general  peritonitis  of  non-trau- 
matic origin,  independent  of  antecedent  acute  peritonitis  and  cancer  or 
sarcoma,  are  possibly  of  tubercular  origin.  Evidence  of  pre-existing  or 
associated  tuberculosis  of  the  lungs,  intestine,  genitals,  kidney,  lym- 
phatic glands,  or  bones,  also  an  associated  pleuritic  effdsion,  &vor8  the 
tubercular  nature  of  the  peritonitis.  If  such  evidence  is  lacking,  a  dif- 
ferential diagnosis  between  chronic  tubercular  peritonitis  and  chronic 
peritonitis  with  abundant  serous  effusion  may  be  as  impossible  as  is  the 
differential  diagnosis  between  chronic  granular  peritonitis  and  miliary 
tubercular  peritonitis  when  based  on  the  gross  appearances  alone  after 
the  abdomen  has  been  opened,  either  during  life  or  after  death.  Fortu- 
nately, this  distinction  is  of  little  practical  importance  in  treatment 

A  parovarian  or  a  unilocular  ovarian  cyst  may  be  differentiated  with 
difficulty.  The  fluid  from  the  former  is  sufficiently  characteristic,  whfle 
the  growth  of  the  latter  is  likely  to  be  slower,  with  less  disturbance  and 
without  emaciation  and  debility.  Malignant  disease  of  the  peritoneum 
may  closely  resemble  the  graver  forms  of  tubercular  peritonitis,  especially 
when  tumor-like  masses  are  present,  and  is  to  be  differentiated  by  its 
more  rapid  progress  and  by  the  presence  of  probable  malignant  disease 
elsewhere,  especially  of  some  abdominal  organ. 

Prognosis. —The  mortality  in  cases  of  tubercular  peritonitis  has  until 
recently  been  considered  extremely  high,  most  cases  being  thought  to 
prove  fatal  within  a  year  after  the  recognition  of  the  disease.    So  exoeft* 
sive  a  death-rate  was  largely  attributed  to  the  existence  of  severe  tubeir* 
oulous  disease  elsewhere,  and  to  the  complications,  especially  the  intestinal 
fistulfiB,  resulting  from  the  abdominal  disease.    At  the  same  time,  caaei 
have  been  recorded  in  which  the  exudation  of  supposed  tubercular  peri- 
tonitis has  disappeared.   In  one  instance  the  patient  was  alive  three  yean 
later ;  in  another  the  patient  died  of  general  tuberculosis  after  two  years; 
in  a  third,  as  reported  by  Pribram,  tubercles  and  characteristic  bacilli  wcw 
found  at  the  end  of  a  year  and  a  half  when  laparotomy  was  performed  ftr 
the  removal  of  a  parovarian  cyst    Of  late  years  frequent  recoveries  from  j 
assumed  or  assured  tubercular  peritonitis  have  been  announced.   Casinari  * 
states  that  of  eight  hundred  and  forty  cases  which  have  been  reported  \ 
two  hundred  and  eight  died,  giving  a  mortality  of  about  twenty-four  per  j 
cent    The  diagnosis  of  tubercular  peritonitis,  to  be  beyond  criticieiii,  ; 
demands  the  recognition  with  the  microscoi>e  of  Koch's  bacilli  or  evi*  j 
dence  of  their  presence  by  inoculation  experiments.    Such  informatJOB  ; 
has  been  possible  only  since  1882,  and  has  been  furnished  in  compam*  ; 
tively  few  of  the  numerous  reported  instances  of  tubercular  x>^tonitiS  i 
cured  by  laparotomy.    But  the  few  indubitable  cases,  in  addition  to  tlie 
exx)erimental  evidence  furnished  by  Stchegoleff^  make  it  evident  thflb 
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ander  suitable  conditions  the  prognosis  of  tubercular  peritonitis  may 
be  fEivorable.  It  is  generally  recognized  that  the  variety  of  tubercular 
peritonitis  which  presents  the  least  danger  is  that  with  abundant  serous 
exudation  and  latent  symptoms. 

TUBERCULOSIS  OP  THE  DUCTLESS  GLANDS. 

Tuberculosis  of  the  Spleen. — ^The  spleen,  like  the  liver,  is  a  fre- 
queut  seat  of  tubercles,  the  bacilli  being  brought  by  means  of  the  blood 
or  entering  from  the  peritoneal  cavity.  In  acute  miliary  tuberculosis 
thousands  of  tubercles  may  be  present,  which  are  at  times  with  difficulty 
distinguished  from  the  Malpighian  corpuscles.  The  spleen  is  enlarged, 
moderately  firm,  of  dark- red  color.  On  section  the  pulp  is  increased  and 
studded  with  innumerable  grayish- white  specks  slightly  i)rojecting  above 
the  surfiice,  as  if  the  section  were  finely  sanded. 

Chronic  tuberculosis  of  the  spleen  occurs  as  cheesy  nodules  more  or 
less  rounded  and  varying  in  size  from  that  of  a  grape-seed  to  that  of  a 
hazel-nutv,  the  additional  presence  of  miliary  tubercles  at  the  periphery 
indicating  a  progressing  stage.  Fibrous  adhesions  are  frequent  between 
the  spleen  and  the  abdominal  wall  when  the  solitary  tubercles  lie  near 
the  surface  of  the  spleen,  and  tubercles  may  be  present  in  the  adhe- 
sions. The  demonstrable  enlargement  of  the  organ  in  acute  miliary 
tuberculosis  is  so  constant  as  to  be  a  valuable  diagnostic  sign  of  this 
afiection. 

Tuberculosis  of  the  Lymph-Glands. — ^The  lymph-glands  are  con- 
stantly diseased  in  tuberculosis.  They  are  usually  affected  in  virtue  of 
tubercular  changes  in  the  regions  from  which  they  receive  lymph,  al- 
though they  may  become  tuberculous  without  evidence  of  a  pathological 
process  in  such  r^ous.  When  one  set  of  glands  is  affected,  tuberculosis 
of  other  lymphatic  glands  is  likely  to  follow.  The  glands  oflencst  dis- 
eased are  the  cervical,  bronchial,  and  mesenteric ;  but  those  in  the  axillsB 
and  the  groins  are  not  exempt.  The  occurrence  of  tuberculosis  of  the 
cervical  glands  as  a  sequence  of  chronic  cutaneous  inflammations  of  the 
fiice  and  scalp,  of  naso-pharyngeal  catarrhs,  and  of  carious  teeth,  suggests 
that  glands  inflamed  from  whatever  cause  are  prone  to  become  infected 
with  the  bacillL  In  like  manner,  the  presence  of  bronchial  and  mesen- 
fceric  tuberculous  glands  without  evidence  of  pulmonary  or  intestinal 
taberenlosis  indicates  that  irritations  of  the  respiratory  and  intestinal 
tracts  may  be  followed  by  the  admission  of  the  bacilli  to  the  neighboring 
Inlands  without  the  production  of  surface  lesions.  Local  tuberculosis  of 
any  part  of  the  body  is  likely  to  be  speedily  followed  by  tuberculosis  of 
tlie  nearest  group  of  lymphatic  glands. 

The  bacilli  of  tuberculosis  when  lodged  in  a  lymph-gland  cause  a 
pnidoctive  inflammation,  a  lymphadenitis.  Two  varieties  of  this  result 
occur, — the  one,  tubercular  lymphadenitis,  conspicuously  characterized 
bjr  the  presence  of  visible  and  structural  tubercles  containing  the  bacilli, 
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and  the  other,  cheesy  lymphadenitis,  chiefly  manifested  by  extensive 
necrosis  of  the  gland  with  or  without  visible  tubercles.  The  failure  to 
discover  with  the  microscope  the  bacilli  in  such  glands  does  not  contra- 
dict their  tubercular  nature,  since  the  inoculation  of  guinea-pigs  with  the 
cheesy  material  is  usually  followed  by  the  production  of  tuberculosis  in 
them. 

In  tubercular  lymphadenitis  the  gland  is  moderately  enlarged  by  an 
increase  in  the  number  of  its  cells.  Miliary  tubercles  appear,  increase  in 
number,  and  become  confluent  and  cheesy.  Multiple  nodules  may  thus 
form,  and  the  gland  eventually  grow  cheesy  throughout  The  individoal 
tubercles  may  also  undergo  a  fibrous  transformation,  and  the  entire  gland 
become  indurated  by  the  increased  formation  and  contraction  of  fibrous 
tissue. 

In  cheesy  lymphadenitis  the  glands  are  swollen,  perhaps  to  the  size 
of  a  pigeon's  egg,  and  on  section  are  of  a  reddish -gray  color  and  some- 
what translucent  The  enlargement  is  due  to  an  increase  in  the  number 
of  the  large  and  small  lymphocytes,  and  giant  cells  may  form  ;  but  miliary 
tubercles  are  lacking,  the  process  being  one  rather  of  diffuse  than  of 
circumscribed  inflammation.  A  necrosis  of  the  cells  takes  place,  and  the 
enlarged  gland  in  the  course  of  time  is  transformed  into  a  homogeneous 
cheesy  mass,  whilst  softening  or  calcification  may  subsequently  occur.  In 
the  former  the  evacuation  of  the  cheesy  detritus  takes  place  through  the 
skin  or  into  a  neighboring  cavity  or  hollow  organ  or  into  the  blood-vessels 
or  lymphatics.  The  discharge  through  the  skin  produces  fistulas  with 
tuberculous  walls,  and  if  the  bronchi  are  perforated  a  pulmonary  tuber- 
culosis results.  Evacuation  into  the  intestine  may  give  rise  to  intestinal 
tuberculosis,  while  the  passage  of  the  contents  into  a  serous  cavity  results 
in  a  pericarditis,  pleurisy,  or  peritonitis.  The  escape  of  the  softened 
cheesy  material  into  a  blood-vessel  or  into  a  large  lymphatic,  as  the  tho* 
racic  duct,  is  a  most  important  cause  of  general  tuberculosis,  and  such 
a  result  offers  a  direct  demonstration  of  the  tuberculous  nature  of  the 
softened  lymph-gland.  Calcification  of  the  cheesy  lymph-gland  repre- 
sents  an  arrest  of  the  process,  the  lime  salts  being  deposited  in  th» 
cheesy  material  of  the  previously  enlarged  gland,  whidi  is  also  fibrous 
and  atrophied. 

Symptom ATOiXKJY. — Tuberculous  adenitis  is  most  common  in  children, 
but  may  be  manifested  at  any  time  in  life  when  a  local  tuberculosis  in  the 
affected  region  occurs.  The  symptoms  vary  in  accordance  with  the  num- 
ber  of  glands  involved  and  the  rapidity  of  the  infection.  Osier  mentionB 
a  case  of  general  tubercular  lymphadenitis,  with  a  continued  elevation  of 
temperature  extending  throughout  a  year,  in  which  enlarged  and  ebocBj 
glands  were  the  sole  significant  lesions.  As  a  rule,  the  enlarged  lymph* 
glands  produce  but  little  local  disturbance.  They  remain  quiescent^  or  i 
soften  and  are  evacuated,  the  fistulsB  also  often  giving  little  or  no  troabtob  J 
Persons  with  tuberculous  glands  are  likely  to  suffer  from  catarrlial  uA  I 
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cataneoQS  affections  and  from  digestive  disturbances.  They  are  apt  to 
be  aiiflemie  and  debilitated,  especially  early  in  life,  but,  except  in  ca.se 
of  febrile  disturbance,  are  compai^atively  free  from  discomfort.  The 
deformity  is  usually  more  distressing  than  the  disease. 

Diagnosis. — Enlarged  lymph-glands  are  to  be  recognized  as  tuber- 
calous  only  when  the  bacilli  of  tuterculosis  ai^e  found  in  them  or  when 
inoculation  from  them  produces  tuberculosis  in  animals.  The  tubercu- 
loos  nature  of  the  enlarged  lymph-ghuid  is  to  be  inferi'ed  when  evidence 
of  a  local  tuberculosis  is  found  in  the  vicinity,  iis  tuberculoas  ulcers 
of  the  flkin  or  of  the  pharynx,  or  when  the  bacilli  of  tuberculosis  are 
found  in  pus  from  the  middle  ear  or  from  carious  bone  or  teeth.  The 
tuliercnlar  nature  of  visible  enhu'ged  glands  may  also  be  inferred  if  evi- 
dence of  tuberculosis  is  found  elsewhere,  as  in  the  lungs,  intestine,  serous 
cavities,  or  uro-genital  apx>aratus. 

Prognosis. — ^The  presence  of  tuberculous  glands  is  always  a  source 
of  anxiety,  from  the  liability  of  the  extension  of  the  infection  from  gland 
to  gland,  or  to  some  important  organ,  or  throughout  the  body.  Glandular 
tuberculosis,  when  limited,  may  be  recovered  from,  either  as  a  result  of 
treatment  or  in  consequence  of  the  softening  and  evacuation  of  the  tu- 
berculous gland  or  of  its  induration  and  calcification. 

Tuberculosis  of  the  Thymus  and  Thyroid  Glands. — Eecorded 
instances  of  tuberculosis  of  the  thymus  gland  are  veiy  rare.  According 
to  Jacobi,  who  reports  three  cases  of  general  tuberculosis  in  which  the 
thymus  was  diseased,  there  was  but  one  of  isolated  primary  tuberculosis, 
that  of  Demme.  Miliary  tubei*cles  alone  may  be  present,  also  cheesy 
Dodules  with  miliary  tubercles  at  the  periphery. 

The  thyroid  gland  may  also  be  the  seat  of  miliary  or  nodular  tuber- 
culosis, in  both  instances  associated  with  the  presence  of  tuberculosis 
elsewhere.  There  are  no  known  symx)toms  resulting  from  tuberculosis 
localized  in  the  thymus  or  the  thyroid. 

Tuberculosis  of  the  Suprarenal  Capsules.— This  affection  is  usually 
efanmic,  and  may  exist  alone,  although  generally  associated  with  tuber- 
culosis of  other  organs.  Its  chief  clinical  interest  is  due  to  its  frequent 
presence  in  Addison's  disease.     (See  page  41.) 

TUBERCULOSIS   OF  THE  VASCULAR   SYSTEM. 

Tuberculosis  of  the  Heart  and  Blood- Vessels.— Miliiu-y  tubercles 
IB  part  of  an  acute  miliary  tuberculosis  are  rarely  found  in  the  heart,  but 
pehcardial  tnberculosiB  is  often  continued  into  the  myocardium,  in  which 
dieesy  patches  and  nodules  may  thus  be  produced.  Gummata  of  the 
myocardium  have  repeatedly  been  mistaken  for  cheesy  tubercles,  in  virtue 
(rf  similar  gross  appearances.  The  bacilli  of  tuberculosis  have  been 
faond  in  the  v^^tations  of  acute  endocarditis  in  cases  of  chronic  pul- 
Mnaiy  tuberculosis.  It  is  not  unlikely  in  such  cases  that  the  bacilli 
lodge  in  v^etations  due  to  other  causes. 
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The  arteries  are  frequently  inyaded  by  the  bacilli  from  tuberenlar 
processes  in  the  vicinity,  and  miliary  tubercles  in  the  adventitia  of  the 
arteries  of  the  pia  mater  are  a  constant  feature  in  tubercular  meningitis. 
Tubercles  are  also  to  be  found  projecting  from  the  intima  of  the  pul- 
monary artery  and  even  from  that  of  the  aorta  in  cases  of  chronic  tuber- 
culosis, there  being  no  tubercular  lesions  in  the  vicinity.  Mallory  has 
observed  the  bacilli  in  the  base  of  aortic  ulcers  and  between  the  lamella 
of  the  elastic  coat.  It  is  probable  that  the  tubercles  of  the  intima  of 
arteries  become  necrotic  and  softened  and  thus  aid'  in  the  dissemination 
of  bacilli.  Tuberculosis  of  the  veins  also  may  occur,  the  bacilli  being 
either  transferred  fix)m  the  immediate  vicinity  when  a  tubercular  inflam- 
matory process  reaches  the  wall  of  the  vein,  or  entering  directly  from  the 
blood,  the  latter  probably  being  the  source  of  the  miliary  tubercles  which 
project  from  the  intima  in  general  tuberculosis.  The  relation  of  such 
venous  tubercles  to  general  tubercular  infection  is  the  same  as  in  the  case 
of  arteries,  the  admission  of  the  bacilli  into  the  veins  being  the  more 
fr^uent. 

TUBERCULOSIS   OF  THE  BRAIN  AND   SPINAL  CORD. 

Cerebral  tubercles  as  distinguished  from  meningeal  tubercles  occur  in 
the  form  of  cheesy  nodules,  single  or  many,  varying  in  size  from  that  of 
a  cherry-stone  to  that  of  a  walnut.    The  larger,  solitary  tubercles  mora 
often  occur  in  the  cerebellum,  pons,  and  cerebral  x>^tmcles.    The  mul* 
tiple  nodules  are  usually  intimately  connected  with  the  pia  mater  of  the 
convexities,  and  are  essentially  a  globular  variety  of  chronic  meningeal 
tuberculosis,  although  the  more  frequent  manifestations  of  the  latter  aie 
cheesy  plates,  at  the  base  or  upon  the  convexities,  oftener  in  the  former 
situation.    The  presence  of  miliary  tubercles  at  the  periphery  or  in  tin   ; 
vicinity  of  such  cheesy  formations,  or  the  discovery  in  the  latter  of  flie 
characteristic  bacilli,  is  indicative  of  the  nature  of  the  lesions,  whose  gross 
appearance  often  suggests  that  of  sarcoma  or  gumma.    This  difficulty  of 
diagnosis  is  especially  marked  in  the  case  of  the  solitary  tubercl^  whidi 
may  increase  in  size  periodically,  with  intervals  of  quiescence,  miliaiy 
tubercles  being  present  at  the  periphery  during  the  stage  of  growtili    , 
and  being  absent  at  a  later  period.     Cerebral  tubercles  are  more  fire*    ' 
quent  in  children  than  in  adults,  and  are  usually  associated  with  tuber-   jj 
cles  elsewhere.    They  are  of  probably  hsematogenous  origin,  except  in   J 
those  cases  in  which  the  infection  is  extended  from  a  chronic  tuberea*  ^ 
losis  in  the  immediate  vicinity,  as  in  nasal  or  auditory  tuberculosis.  ■ 

Tuberculosis  of  the  spinal  cord  also  occurs  in  the  form  of  oheeBj  ji 
nodules,  which  may  long  remain  latent,  although  gradually  increasing  in  ^ 
size  until  significant  symptoms  are  present.  The  clinical  characteristioi  ii 
of  tuberculosis  of  the  brain  and  spinal  cord  are  essentially  those  of  tmnoa  ! 
of  these  organs,  and  are  to  be  found  in  the  consideration  of  the  latttf  ^ 
subject. 


r 


INFECTIOUS  DISEASES.  285 


TUBERCULOSIS   OF  THE  BONES  AND  JOINTS. 

Tabercolosis  of  the  bones  throughout  the  body  is  a  very  frequent 
acoomi>animent  of  acute  miliary  tuberculosis,  the  tubercles  being  present 
in  the  marrow  as  miliary  granules,  which  often,  though  with  difficulty, 
are  recognized  without  the  aid  of  the  microscope.  More  important  is 
the  occurrence  of  localized  chronic  tuberculosis,  osteomyelitis  tuberculma, 
which  takes  place  particularly  in  the  vicinity  of  joints,  especially  of  the 
lower  extremities.  The  frequent  association  with  tubercular  arthritis 
soggesta  that  the  bacilli  may  enter  the  bone-marrow  from  the  joint, 
although  the  absence  of  disease  of  the  joint  in  other  cases  is  evidence 
that  the  infection  of  the  bone-marrow  likewise  takes  place  through  the 
drculation.  In  chronic  local  tuberculosis  of  the  bones  extensive  hyper- 
plasia and  necrosis  of  the  marrow  are  present.  The  trabecule  become 
disintegrated,  fragments  of  bone  of  various  size  are  sequestered,  and 
eavities  arise  eventually  communicating  with  the  surface  and  leading  to 
the  formation  of  fi^tulse.  With  the  occurrence  of  chronic  tubercular 
QBteomyelitis  the  periosteal  growth  of  bone  is  often  increased  and  aids 
in  the  retention  of  sequestra  in  the  interior  of  the  shaft.  Such  bone 
tuberculosis  forms  a  frequent  basis  for  cranial  and  vertebral  caries  and 
tor  the  carious  and  dub-shaped  bones  of  the  extremities. 

Tuberculosis  of  the  joints  may  result  from  the  entrance  of  bacilli  into 
the  joint  from  the  synovial  membrane,  or  may  be  due  to  the  extension  to 
the  joint  of  a  tubercular  osteomyelitis.  Large  and  small  joints  may  be 
iffe^edf  especially  those  of  the  lower  extremities.  The  synovial  mem- 
bnne  is  thickened,  reddish-gray,  and  translucent^  and  contains  minute 
pay  or  yellow  miliary  tubercles.  As  the  disease  progresses  and  the 
tabercles  become  caseous  and  softened,  concurrent  destruction  and  pro- 
Izforation  of  the  synovial  membrane  take  place.  The  ligaments  and  the 
RUTOiuidiiig  tissue  are  thickened  and  fibrous,  tuberculous  fistula  extend 
fmn  the  joint  towards  the  skin,  and  the  familiar  white  swelling  results. 
Dotraction  of  the  cartilage  and  adjacent  bone  may  occur,  and  sinuses 
ire  formed  which  lead,  often  through  spongy  bone,  towards  and  into  the 
diacMcd  joint  The  articular  cavity  may  contain  much  or  little  exuda- 
tkm,  which  is  serous^  fibrinous,  or  purulent.  The  tuberculous  nature  of 
oatoomyelitis  and  arthritis  is  rendered  positive  by  the  discovery  of  the 
typical  bacUli  in  the  exudation  or  in  the  diseased  parts  ;  but  the  clinical 
hiitory  of  the  cases  suggests  that  all  are  not  due  to  tuberculosis,  and  the 
badlli  have  repeatedly  been  sought  for  in  vain. 

Tuberculosis  both  of  bones  and  of  joints  is  more  frequently  found  in 
fibe  yonngy  especially  in  children,  and  its  further  consideration  belongs 
tomrgery. 

SCROFULA. 

The  intimacy  of  relation  between  scrofula  and  tuberculosis  is  such 
that  many  writers  r^ard  them  as  absolutely  identical ;  but  scrofula  as 
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distinguished  from  tuberculosis  is  rather  indicative  of  a  state  of  the 
tissues  and  their  relation  to  nutritive  processes  than  of  an  infectious 
disease.  The  term  was  originally  invented  on  account  of  the  resem- 
blance of  the  swollen  neck  of  affected  individuals  to  that  of  swine, 
scrofa.  Such  swelling  was  eventually  found  to  be  chiefly  due  to  en- 
largement of  the  lymphatic  glands  or  to  an  increase  in  the  size  of  the 
thyroid  gland.  The  enlargement  of  the  lymphatic  glands  proved  to  be 
due  to  a  variety  of  causes,  but  cheesy  conditions  were  most  frequently 
observed.  The  cheesy  glands  were  called  scrofulous,  and  similar  cheesy 
appearances  found  elsewhere  in  the  body  also  were  designated  scrofu- 
lous, hence  scrofulous  kidney  and  scrofulous  testicle,  and  were  regarded 
as  the  manifestations  of  a  like  condition  of  the  body,  the  scrofulous 
diathesis  or  constitution.  The  enlarged  thyroid  gland  received  the  term 
struma,  and  English  writers  were  accustomed  to  use  strumous  and  scrof- 
ulous as  synonymous.  As  it  appeared,  especially  in  children,  that  cuta- 
neous eruptions,  obstinate  catarrhs,  and  inflamed  bones  and  joints  were 
frequently  associated  with  enlarged  cheesy  glands,  shch  affections  were 
regarded  as  scrofulous,  and  thus  arose  the  terms  scrofulous  lichen,  scrof- 
ulous ulcers,  scrofulous  ophthalmia,  scrofulous  ozsena^  scrofulous  bones 
and  joints. 

From  the  frequent  association  of  the  cheesy  alterations  with  tubercles 
of  various  size  and  appearance  the  cheesy  conditions  eventually  were 
r^arded  as  a  manifestation  of  tuberculosis.  Thus  scrofula  and  tuber- 
culosis became  identified.  Yirchow,  however,  showed  that  the  cheesy 
appearances  might  be  the  result  of  various  pathological  processes^  and 
Koch  demonstrated  that  the  presence  of  the  bacillus  of  tuberculosis  is 
the  essential  characteristic  of  tuberculous  material.  Although  much 
cheesy  material  contains  this  bacillus  or  produces  tubercle  when  inoca* 
lated,  exceptions  frequently  arise.  By  those  who  would  identify  sorofiila 
and  tuberculosis  it  is  held  that  positive  results  follow  inoculation  oolj 
when  a  certain  number  of  bacilli  are  present,  and  the  older  the  chee^f 
material  the  less  numerous  the  bacilli ;  but  it  is  maintained,  on  the  other 
hand,  that  more  bacilli  are  at  times  to  be  found  in  old  than  in  fresh 
cheesy  material.  It  is  also  argued  that  the  negative  results  of  inoculation 
are  attributable  to  an  enfeebled  virulence  of  the  bacilli, — a  view  which 
receives  support  from  the  experiments  of  Arloing,  who  found  that  rabbits 
were  insusceptible  to  the  inoculation  of  cheesy  material  which  infectsd 
guinea-pigs,  although  the  viras  from  such  guinea-pigs,  passed  through 
successive  series,  became  so  increased  in  virulence  as  to  produce  tuber- 
culosis  in  the  rabbit.  It  is  furthermore  maintained  that  the  scrofhlons 
constitution,  if  not  the  scrofulous  lesion,  is  due  to  the  early  lodgement 
in  the  tissue  of  the  bacilli  of  tuberculosis.  In  favor  of  this  view  are  the 
discovery  of  the  bacilli  in  foetal  blood  and  the  production  of  tubercu- 
losis by  the  inoculation  of  blood  from  the  umbilical  vein  of  the  infimlB 
of  tuberculous  mothers.     Cheesy  nodules  containing  bacilli  have  likflp 
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Vise  been  found  in  the  viscera  of  an  infant  so  young  as  to  make  proba- 
ble the  prenatal  origin  of  these  nodules. 

Since  cheesy  degeneration  is  not  due  to  tuberculosis  alone,  and  since 
the  bacilli  of  tuberculosis  are  not  present  in  all  cheesy  material,  it  is 
obrious  that  caseation  is  not  absolute  evidence  of  tuberculosis.  In  cer- 
tain so-called  scrofulous  eruptions  of  the  skin,  liclien,  for  example,  and 
ttTofuIous  catarrhs,  notably  conjunctivitis,  the  bacilli  of  tuberculosis  are 
absent :  hence  so-called  scrofulous  inflammatious  are  not  necessarily 
tnbercalous.  The  question  of  the  identity  of  scrofula  and  tuberculosis 
i&f  therefore,  to  be  regarded  as  still  open.  Thei-e  is  to  be  recognized  a 
condition  of  the  body  which  Virchow  has  defined  as  a  feeble  power  of 
resistance  of  the  tissues  and  a  i)ersistence  of  the  disturbances  in  them. 
The  pathological  processes  and  products  are  to  bo  found  in  the  skin, 
mneoos  membranes,  bones,  and  joints,  and  are  usually  associated  with 
chronic  enlargement  of  the  lymph-glands.  These  pathological  products 
are  prone  to  become  invaded  by  the  bacillus  of  tuberculosis,  which  finds 
in  them  suitable  conditions  for  its  growth  and  dissemination.  The  term 
scrofula  is  thus  to  be  applied  to  those  individuals  who  through  inheri- 
tance or  by  exposure  to  faulty  hygienic  surroundings  acquire  such  a 
vulnerability  of  the  tissues  that  trivial  causes  produce  x)ersistent  lesions, 
and  in  whom  exposure  to  tubercular  infection  is  frequently  if  not  always 
followed  by  the  harboring  and  propagation  of  its  bacillus.  The  scrofu- 
lous person  thus  is  one  who  is  prone  to  become  tuberculous  in  virtue 
of  vulnerable  tissues,  but  who  is  not  tuberculous  until  infected  by  the 
faocillos  of  tuberculosis. 

Etiology. — ^This  vulnerability  of  tissues  is  of  both  congenital  and 
aoqoired  origin.  Congenital  causes  are  to  be  found  in  scrofulous  or  tu- 
bereulonB  parents^  or  in  those  enfeebled  by  severe  chronic  diseases,  as 
STphilis,  cancer,  or  nephritis,  or  by  the  abuse  of  alcohol.  Early  and  late 
marriages  and  those  of  near  blood  relations  have  been  considered  im- 
portant in  etiology.  Causes  of  acquired  vulnerability  are  bad  air,  poor 
food,  insanitary  dwellings,  the  crowding  together  of -cliildron  in  insti- 
tutions, and  insufficient  attention  to  hygiene.  Although  scrofula  is 
iBore  common  among  the  poor,  it  is  not  limited  to  them.  The  manifes- 
tations of  the  condition  often  appear  in  early  infancy,  but  usually  become 
pronounced  in  childhood. 

Morbid  Anatomy. — ^The  products  of  chronic  inflammation  of  the  skin 
and  mneoos  membranes,  of  the  lymphatic  glands,  and  of  the  bones  and 
joints  are  the  lesions  likely  to  be  present  in  scrofula.  Enlargement  of  the 
iymph-glands,  especially  when  associated  with  cheesy  degeneration,  has 
always  been  regarded  as  the  essential  anatomical  feature  of  scrofula.  It  is 
Avious  that  this  ^iew  is  not  absolutely  correct,  and  in  the  light  of  our 
pRSUit  knowledge  the  scrofulous  as  distinguished  from  the  tuberculous 
tjmph-glanda^  whether  caseation  is  present  or  absent,  are  those  in  which 
tte  bacilli  are  absent,  as  indicated  by  the  results  of  inoculation  as  well  as 
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by  the  microscopical  examination.  Practically,  when  caseation  is  present 
the  scrofdlous  glands  have  become  tubercnlons.  The  scrofulous  lesions 
of  bones  are  especially  to  be  found  in  the  vertebrse  and  the  long  bones 
of  the  extremities.  They  are  manifested  by  an  osteomyelitis  which  pro- 
gresses with  destruction  of  the  bone,  the  abscesses  extending  towards  dis- 
tant parts,  as  in  the  prevertebral  abscess  of  spinal  caries.  The  evacuation 
of  the  pus  leads  to  the  formation  of  fistulse  and  sinuses  in  the  vicinity  of 
or  at  some  distance  from  the  diseased  bone.  In  like  manner  a  scrofu- 
lous inflammation  of  the  joint  is  represented  by  a  chronic  thickening  of 
the  tissues,  destruction  of  the  cartilage,  and  fungous  granulations.  In 
many  cases,  however,  of  chronic  osteomyelitis  and  arthritis  caseation  of 
the  inflammatory  product  occurs,  and  tubercles  and  bacilli  are  present : 
hence  the  distinction  between  a  scrofcdous  and  a  tuberculous  joint  de- 
pends also  upon  the  results  of  the  search  for  the  bacilli.  The  recovery 
from  such  inflamed  joints  as  well  as  from  a  scrofidous  osteomyelitis  offeis 
suggestive  evidence  of  the  absence  of  bacilli,  as  the  persistent  progresB 
of  destruction  implies  their  presence.  In  the  latter  event  both  the 
scrofulous  joint  and  the  carious  bone  may  be  considered  to  have  become 
probably  tuberculous. 

Symptomatology. — Among  the  earliest  symptoms  suggestive  of 
scrofula  are  cutaneous  inflammations,  especially  lichen,  which  is  char- 
acterized by  clusters  of  miliary,  red  or  reddii^-yellow  papules  in  the 
vicinity  of  the  hair-follicles,  especially  upon  the  chest  and  the  abdomen. 
The  rash  may  x>ersist  even  for  years,  new  papules  being  formed  as  those 
earlier  formed  disappear.  Chronic  eczema,  both  moist  and  squamous, 
is  frequent  upon  the  scalp,  £ace,  and  ears,  and  the  pustules  of  imi>etigo 
are  to  be  seen  upon  the  face  and  extremities.  Lupus  and  scrofuloderma, 
formerly  regarded  as  manifestations  of  scrofula,  are  known  to  be  tuber- 
cular lesions.  Subcutaneous  abscesses  often  occur,  either  as  complica- 
tions of  cutaneous  inflammations  or  of  index>endent  origin,  and  are  prcme 
to  remain  quiescent  for  a  long  time,  the  pus  being  eventually  absorbed 
or  evacuated. 

Catarrh  of  the  mucous  membranes  is  common  and  often  persistent 
Conjunctival  catarrh  tends  to  become  granular,  and  is  often  associated 
with  eczema  of  the  lids,  inflammation  and  opacity  of  the  cornea,  and 
pannus.  The  nasal  catarrh  is  obstinate,  and  produces  copious  secre- 
tion, which  either  macerates  the  skin  of  the  nostrils  and  the  upx>erlip, 
causing  redness  and  swelling  and  often  eczema  of  the  lip,  or  forms  cruato 
at  the  nasal  openings.  Chronic  or  recurrent  swelling  of  the  tonsils  and 
enlargement  of  the  pharyngeal  lymph-follicles  are  conspicuous  features^ 
The  pharyngeal  catarrh  extends  to  the  middle  ear,  often  resulting  in 
perforation  of  the  tympanum  and  extension  to  the  mastoid  cells,  with 
continuous  or  recurrent  discharge  from  the  meatus  which  freqaenily 
continues  into  adult  life.  Catarrh  of  the  respiratory  mucous  mem- 
brane leads  to  repeated  attacks  of  laryngitis,  tracheitis,  and  bronchitis 
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whiJe  the  catarrhal  infectious  diseases,  as  measles,  influenza^  and  whoop- 
iog-cougli,  tend  to  the  production  of  broncho-pneumonia.  Catarrh  of 
the  stomach  and  intestines  is  also  of  frequent  occurrence. 

Swelling  of  the  lymph -glands  is  dei)endent  upon  cutaneous  or  catarrhal 
jpflamniations  or  affections  of  the  bones  and  joints :  hence  the  glands 
afRM*t<!d  are  those  nearest  the  seat  of  the  inflammation,  and  frequently 
reveral  are  implicated.  The  glands  oftenest  concerned  are  those  beneath 
tiie  jaw  and  in  the  neck.  The  axillary  and  inguinal  glands  are  enlarged 
vhen  inflammations  of  the  trunk  or  extremities  occur,  and  the  bmnchial 
and  mesenteric  glands  become  inflamed  in  consequence  of  catarrh  of  the 
bronchi  and  intestine.  The  glands  at  first  form  lumps  of  the  size  of 
beams  but  may  be  as  large  as  walnuts.  They  are  neither  painful  nor 
tender,  and  nmy  i)er8ist  for  years  without  undergoing  further  changes. 
With  a  recnrrence  or  continuance  of  the  aflectious  of  the  skin  or  mucous 
membranes  they  further  enlarge.  They  may  subsequently  shrink,  but 
are  likely  to  grow  until  they  form  tumors,  sometimes  of  considerable 
aiie,  which  become  cheesy,  calcified,  or  softened.  When  the  softened 
material  is  evacuated,  sinuses  are  produced,  which  heal  with  difficulty 
aud  nsnally  with  the  formation  of  extensive  scars.  In  such  cases  the 
icrufidoas  glands  are  tuberculoiLS,  but  the  quiescent  glands  are  associ- 
ated with  no  symptoms  in  virtue  of  which  the  presence  of  the  bacilli  of 
tubercolosis  can  be  recognized. 

Affections  of  the  bones  in  scrofula  are  those  of  a  chronic  character 
tending  towards  caries.  Although  the  most  fre^jueut  cause  of  caries  of 
the  bone  is  tuberculosis,  in  a  scrofulous  person  the  infectious  or  traumatic 
caoaes  may  produce  an  osteomyelitis  not  to  be  distinguished  fi-om  that 
due  to  tuberculosis  except  by  the  absence  of  the  bacilli  of  tuberculosis. 
1  carious  bone  in  the  scrofulous  person  is  apt  to  become  tuberculous 
even  if  it  were  not  so  from  the  outset.  If  the  osteomyelitis  arises  in 
tlw*  vicinity  of  a  joint^  the  joint  frequently  is  secondarily  involved. 
The  inflamed  joint  of  the  scrofulous  person  is  usually  announced  by 
vague  poin,  impaired  mobility,  and  a  gradually  increasing  swelling. 
Soc'h  joints  are  likely  to  become  tuberculous,  in  which  case  the  per- 
siiitent  cedema  of  the  surrounding  tissues  is  a  suggestive  symptom.  The 
especial  consideration  of  the  osteitis  and  arthritis  of  scrofulous  persons 
belongs  to  surgery. 

Two  types  of  scrofulous  children  ai-e  usually  described,  although  it  is 
generally  considered  that  they  are  not  sufficiently  constant  to  be  regarded 
as  characteristic.  The  one  is  represented  by  a  stunted  growth,  coarse, 
flabby,  clammy  skin,  thick  nose  and  lips,  and  a  swollen  al)domen.  Men- 
tal and  physiod  action  are  characterized  by  slowness  aud  deliberation. 
Sodi  children  are  prone  to  cutaneous  and  catarrhal  aftections.  The  other 
tvpe  includes  the  tall  children,  usually  blondes,  with  small  bones,  thin, 
pale  skin,  and  prominent  veins.  The  eyes  are  large  and  expressive,  and 
tile  cheeks  readily  flush.    These  children  are  lively  both  in  mind  and  in 
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body.  Febrile  disturbances  are  frequent  in  them,  and  they  are  especially 
likely  to  become  tuberculous. 

Diagnosis.— The  suggestion  of  scrofula  is  presented  by  children  with 
the  characteristics  last  mentioned,  and  especially  when  the  etiological 
causes  exist ;  the  diagnosis  of  scrofula  is  to  be  made  when  the  previously 
mentioned  recurring  or  chronic  affections  of  the  skin,  mucous  membranes, 
lymph-glands,  bones,  and  joints  are  present,  and  the  bacilli  of  tubercu- 
losis are  absent.  Some  of  the  manifestations  of  congenital  syphilis  may 
be  mistaken  for  those  of  scrofula,  but  the  cutaneous  manifestations  of 
syphilis  are  more  general,  the  tendency  to  ulceration  is  more  frequent, 
the  enlargement  of  the  glands  is  less  considerable,  and  the  affections 
of  the  bones  and  joints  are  of  early  occurrence. 

Peognosis. — Recovery  from  scrofulous  lesions,  even  from  those  of 
bone,  is  frequent,  although  the  tendency  to  scrofulous  inflammations 
usually  persists  till'  puberty.  The  especial  danger  is  the  liability  to 
tubercular  infection,  which  often  occure  before  puberty  and  may  manifest 
itself  at  a  later  period  in  life.  The  prognosis  in  the  individual  case  be- 
comes the  more  serious  the  more  permanent  the  nature  of  the  lesions : 
hence  enlarged  glands,  caries  of  the  bone,  and  chronic  arthritis  have  a 
graver  prognosis  than  cutaneous  eruptions  or  catarrh.  That  the  more 
serious  lesions  are  not  hopeless  is  evidenced  by  the  numerous  persons 
who  have  reached  middle  life  despite  deforming  scars  of  the  neck,  cur- 
vature of  the  spine,  and  stiff  joints  originating  during  a  scrofrdons 
childhood. 

Prophylaxis. — ^The  prophylaxis  of  tuberculosis  may  be  either  from  j 
the  point  of  view  of  the  individual  already  suffering  or  from  that  of  the 
person  free  from  the  infection.  In  order  to  prevent  himself  flrom  be- 
coming a  centre  of  infection,  and  also  to  diminish  the  i)0ssibility  of  rein- 
fection  of  himself,  the  tuberculous  person  should  destroy  by  burning  or 
boiling  all  discharges  from  diseased  parts,  whether  such  parts  be  intemali 
as  the  lung  or  the  bowels,  or  external,  as  oi)en  glands  or  joints.  Locd 
cleanliness  is  essential,  and  in  phthisis  it  is  important  that  the  sputa  lie 
not  swallowed,  but  expectorated  and  immediately  destroyed.  Portable 
spit-cups  are  in  the  market ;  or  small  pieces  of  rag  may  be  used,  put  in  a 
special  receptacle,  and  finally  burned. 

The  tuberculous  subject  should  never  sleep  in  the  same  bed  with  an- 
other person,  and  absolute  cleanliness  of  the  person  should  be  exgoined; 
the  oc<;upied  apartment  should  have  a  hard-wood  floor,  with  mats  instead 
of  carpets,  and  should  be  thoroughly  scrubbed  at  short  intervals.  U 
these  precautions  be  observed,  and  if  the  apartment  be  at  all  times  wdl 
ventilated,  the  risk  to  a  healthy  person  involved  in  nursing  a  oonsmnp-' 
tive  will  be  very  slight.  In  a  family,  however,  in  which  the  tendeni^  W 
tuberculosis  is  strong,  this  risk  is  appreciable. 

From  the  point  of  view  of  the  non-infected  x>erson  with  an  heareditai^ 
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tmdency  to  the  disease  there  are  two  desiderata :  first,  to  increase  the 
Kfiistive  power  of  the  tissues ;  secondly,  to  avoid  infection  with  bacilli. 
Of  th^e  the  most  important  is  the  fli^t  mentioned,  at  least  if  the  in- 
dividual is  to  live  within  the  confines  of  civilization,  since  the  tubercle 
badlliis  is  so  universally  present  as  to  make  escape  from  it  hopeless.  At 
the  same  time  it  is  important  to  avoid  inoculation  as  &J*  as  x)ossible,  and 
tbe  person  who  has  a  strong  hereditary  tendency  to  tuberculosis  should 
fehon  unnecessary  exposure  to  the  contagium :  thus,  a  physician  should 
Dot  take  a  resident  position  in  a  consumptive  hospital ;  a  nurse  should 
diMdme  tubercular  patients.  There  can  be  no  doubt  that,  especially  in 
\m  large  cities,  there  are  houses  and  rooms  in  houses  which  are  infected 
with  the  bacillus  of  tuberculosis.  A  person  with  lack  of  resistive  power 
iboald  never  live  in  a  room  or  even  in  a  house  which  has  been  inhiibited 
bjr  a  tubercular  patient,  unless  such  apartment  or  house  has  been  cleansed 
ind  disinfected  in  a  most  thorough  manner. 

It  has  been  demonstrated  that  the  tubercle  bacillus  may  be  trans- 
Bitted  to  the  human  being  with  animal  food,  yielded  by  tubercular 
udmals.  The  danger  of  infection  from  tubercular  milk  is  greater  than 
tarn  tubercular  meat,  evidently  because  before  it  is  eaten  meat  is  almost 
Qufonnly  subjected  to  a  sufficient  temx)erature  to  kill  the  bacillus.  The 
iBq[)ection  of  milk  and  of  meat  by  municipal  authorities  in  large  cities 
Mght  to  be,  but  is  not,  sufficiently  rigorous  to  guarantee  immunity ;  and 
jvecantion  should  be  taken  by  the  susceptible  individual  against  tuber- 
fliioQs  foods,  especially  to  see  that  the  milk  habitually  used  is  obtained 
from  healthy  cows. 

The  child  with  hereditarily  feeble  resistive  powers  should  from  the 
kginning  be  brought  up  with  the  purpose  of  developing  the  muscuhir 
iDd  circulatory  system  and  of  obtaining  that  vitality  which  is  given  by 
ttmtinuous  life  in  the  open  air.  At  the  same  time  it  must  be  carefully 
(Qarded  from  the  various  infectious  diseases,  especially  such  as  measles, 
^4ich  have  a  tendency  to  provoke  catarrhal  inilammations,  and  it  should 
be  oontinually  watched  to  prevent  the  development  of  mucous  membrane 
fiUrrhfiy  which  experience  has  shown  have  a  pronounced  tendency  to 
■id  in  the  development  of  tuberculosis.  Obstruction  of  the  nose  and 
ttroat  by  malformations,  adenoid  glands,  or  enlarged  tonsils  should  be 
Itwnptly  relieved  by  surgical  or  other  treatment  The  clothing  should 
^wanDy  woollen  in  winter:  it  is  the  height  of  folly  to  attempt  to 
*»  such  a  child  by  insufficient  clothing  and  exposure.  Habitual  cold 
toing  is  excellent  The  food  should  be  abundant,  simple,  nutritious, 
|>|riy  but  not  altogether  feurinaceous,  with  a  full  supply  of  milk,  and, 
'povibley  of  SeUb.  Almost  invariably  the  child  can  be  brought  to  like 
^^Uveroil,  and  advantage  is  often  gained  by  making  this  fat  an  habitual 
Wde  of  diet  in  cold  weather. 
In  selecting  a  climate  the  question  of  degree  of  temperature  is  a  minor 
Cfftat  of  moisture  and  equability  of  temperature  is  dominant    A 
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dry  equable  elimate  is  always  preferable.     Bry  cold  is  not  dangerousw 
and  is,  iodeed^  preferable  to  enervating  warmth. 

Prolonged  life  in  high  mountainous  regions  dui'ing  cMldliood,  if  asso- 
ciated with  habits  of  exercise,  has  a  distinct  tendency  to  develop  the 
lungs  and  heart,  and  is  very  lK>nefieiaL  When  there  is  any  special 
failure  in  the  ehest  development,  g>  mnastic  exercises  directed  to  Uie 
development  of  this  part  of  the  tody  may  be  very  useful  5  but  no  in-door 
exercise  will  take  the  plae4:^  of  out-door  work  ;  and  it  is  not  probable  that 
any  aiiificial  system  is  l^etter  than  or  even  e<iual  to  the  natural  gymnastics 
of  an  active  child.  Eunning  up  and  down  mountainjs,  herding  goats  and 
sheep^  following  the  chaise,  fishing  mountain  streams, — these  are  the 
methods  of  restoring  vitality  to  an  exhansttHi  family  stock.  It  is  affirmed 
by  recognized  authorities  that  a  long-continued  life  at  high  altitudes  so 
greatly  increai^^  the  respiratory  movements  as  to  cause  dilatation  of  the 
air-vesicles  iuul  a  jiermanent  increase  in  the  size  of  the  chesty  which 
is  a  great  disadvantage  when  such  persons  attempt  to  live  at  the  sea- 
leveL  If  thii^  Ix?  correct,  it  constitutes  no  reason  against  bringing  up  the 
hei'editarily  feeble  upon  the  mountains,  but  is  a  strong  one  for  keeping  m 
them  there  dming  theii*  after  adult  life.  The  out- door  life  is  the onfl 
dominant  feature :  this  most  be  insisted  upon  when  the  imiividoal  is 
forced  to  take  what  he  Ciiii  get,  not  being  able  to  get  that  which  is  be*l 
Thus,  a  seafaring  life  entei^d  early,  though  less  beneficial  than  a  mouD- 
tain  life,  is  much  better  than  a  city  life,  provided  its  hiu'dships  are  mii 
too  great.  If  the  subject  is  forced  to  live  in  the  city  and  euni  his  daily 
bread,  the  safest  occupation  is  probably  that  of  a  car-driver  or  a  motor- 
man,  with  its  continual  open-air  exposure  and  partial  protection  from 
the  elements. 

The  habitual  use  of  any  drug  is  probably  more  injurious  than  bene- 
ficial, but,  when  there  is  any  exce&sive  susceptibility  of  the  mucous  mem- 
brane, continuous  courses,  spreading  over  months,  of  minute  doses  »»f 
arsenic  are  certainly  worthy  of  trial.  The  ai*senic-eaters  of  the  Styrian 
Alps,  if  accounts  can  be  trusted,  are  remarkable  even  among  uiouii- 
taincers  for  their  pugujicity,  their  endui-ance,  and  their  long-windedness. 

Tmbatmb^t.^ Acute  fieneral  tuhef^adoHi^  always  ends  fatally,  and,  as  its 
course  cannot  lie  distinctly  modified  by  any  known  method  of  ti*eatment, 
the  effort  of  the  physician  should  be  especially  directed  to  the  obtaining 
of  euthanasia*  All  possible  moral  support  should  l>e  given  to  the  i)atieut* 
Disagreeable  drugs  and  disturbing  agencies  should  lie  sedulously  avoided 
unless  the  relief  of  pain  by  them  would  be  distinctly  greater  than  tht? 
suffering  produced  by  them  :  thus,  a  blister  by  relieving  a  pleuritic  pain 
may  be  a  great  relief.  Moi^>hiue  and  other  narcotics  shonld  lie  used 
without  hesiUition  to  i-eheve  suffering.  The  general  course  of  treatment 
must  be  symptomatic  and  palliative* 

In  the  treatment  of  ehronic  tuherculams  it  is  essential  that  the  ph3rsi- 
cian  free  his  mind  from  the  thought  that  the  disease  is  necessarily  fatal^ 
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SO  that  he  may  be  able  to  impart  hopefiQness  to  the  patient  under  his 
ctre^— sinoe  to  the  ordinary  individual  there  is  no  more  depressing  agent 
th^n  the  belief  in  oncoming  death. 

The  first  indication  for  treatment  is  removal  of  the  infected  part, 
flien  possible.  In  the  case  of  glands  and  other  parts  which  can  be 
destroyed  by  the  surgeon's  knife,  no  time  should  be  lost  in  dallying 
rhen  once  the  diagnosis  has  been  made  clear.  Unfortunately,  in  the 
larger  proportion  of  cases  excision  of  the  affected  part  is  impossible, 
o  that  the  ease  must  be  treated  entirely  medically.  The  growth  of  sur- 
;eiy,  however,  has  gradually  widened  the  scope  of  surgical  treatment 
Fhnsy  it  is  probable  that  tubercular  peritonitis  should  be  considered  a 
ocal  surgical  disease. 

Many  attempts  have  been  made  to  destroy  colonies  of  bacillus  by 
ocal  or  other  medicinal  treatment.  In  external  tuberculosis  the  appli- 
Sidon  of  concentrated  germicides  or  the  free  use  of  iodoform  may  be  of 
lervioe,  but  in  internal  tuberculosis  these  local  agents  are  never  of  any 
nine.  Creosote,  carbolic  acid,  and  other  drugs  have  been  administered 
jy  the  mouth,  but  when  so  given  have  no  specific  action  on  the  tuber- 
sohur  bacillus.  No  known  dose  of  any  germicide  which  can  be  borne  by 
the  human  system  has  any  distinct  power  in  even  inhibiting  the  growth 
of  the  tubercle  bacillus  when  once  lodged  in  the  body. 

At  one  time  extraordinary  hox)es  were  excited  by  the  publications  of 
Koch, — hopes  which  were,  however,  entirely  beyond  what  ought  to  have 
btttk  reasonably  expected  from  Koch's  own  assertions.  It  is  now  known 
that  the  tuberculin  of  Koch  was  an  impure  toxin ;  or,  in  other  words, 
that  it  was  a  poisonous  agent  produced  during  the  growth  of  the  tuber- 
eie  bacillos,  the  cause  of  the  hectic  fever  and  many  of  the  constitutional 
qrmptoms  of  phthisis.  It  was  stated  by  Koch  that  the  hypodermic  in- 
jection of  tuberculin  in  the  tubercular  patient  would  produce  a  febrile 
RMtion,  and  at  the  same  time  would  soften  all  tissues  containing  the 
tubercle  and  lead  to  the  throwing  off  of  both  tissues  and  parasite. 
Tboe  assertions  are  correct,  but  the  changes  do  not  benefit  the  patient. 
If  the  tuberculin  or  tubercle-toxin  be  injected  into  the  normal  indi- 
lidoal  in  the  dose  recommended  by  Koch,  no  distinct  symptoms  usually 
lenilt ;  i^  however,  a  certain  amount  of  toxin  be  already  in  the  tissues 
■boat  the  bacilli  and  in  the  blood,  the  addition  of  the  amount  of  toxin 
wni  will  be  sufficient  to  bring  about  a  hectic  fever, — i.e.,  febrile  reac- 
tion,— and  also  to  injure  or  to  kill  the  tissue  which  is  in  immediate 
ttntact  with  the  bacilli  and  already  nearly  saturated  with  toxin.  The 
teatment^  however,  does  not  kill  the  bacilli,  but  simply  liberates  them 
kj  destroying  the  lung  or  other  part  in  which  they  are  situated.  It 
pstB  the  organisms  in  an  excellent  position  for  entrance  into  blood- 
or  lymphatics,  and  in  this  way  has  frequently  led  to  a  dissemi- 
of  ttie  bacilli  and  to  a  consequent  conversion  of  a  localized  into 
A|neralized  tubercnlosLs.    It  is  possible  that  in  the  future  a  tubercular 
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antitoxin  may  he  produced,  but,  as  tuberculosis  is  not  a  self-limited  dis* 
ease  which  produces  an  immunity,  tlie  prospects  for  success  with  its 
antitox:in  do  not  seem  brilliant. 

As  at  pi-esent  we  have  no  known  method  of  directly  attacking  the 
bacilli  in  internal  tuberenlosiSj  the  indications  in  the  tre^itiiieot  of  tlie 
local  chronic  forms  of  the  disease  are — hi'st,  to  increase  the  general  na- 
trition  and  the  resistive  power  of  the  individual ;  second^  to  reduce  to  » 
minimum  the  local  irritation  and  changes  produced  by  the  bacillus  at 
the  seat  of  intection ;  third,  to  combat  conatitutioual  symptoms*  as  they 
arise. 

Mrsi  Indieatioth — The  method  of  meeting  the  first  of  the  indications 
just  spoken  of  must  vary  with  the  stage  and  condition  of  the  tubercular 
patient.  In  the  advanced  disease  absolute  rest  in  the  open  air  in  a 
mild  climate  may  constitute  the  chief  measure  which  can  be  adopted  with 
advantage,  but  in  the  following  diseuiNsion  it  will  be  considered  that  the 
subject  is  in  the  earlier  stagers  of  the  di8ease,  with  only  a  moderate  amomit 
of  local  disease  in  the  lung.  Undei'  tliese  circumstances  high  feeding, 
exercise,  and  life  in  the  open  air,  with  ils  much  sunsliine  as  i30ssible,  axe 
the  chief  agencies  with  which  the  tendcuey  to  tlisease  must  be  combated 
The  fooii  should  always  be  simple,  thoroughly  well  cooked,  palatable, 
the  most  nutritious  and  digestible  that  can  be  obtained,  with  a  lair  pro- 
portion of  farinaceous  aitieles,  very  little  sugar,  and  a  large  amount 
of  fats.  It  is  a  matter  of  the  utmost  importance,  however,  not  to  over* 
feed  the  patient, — that  is,  not  to  give  more  food  than  can  be  digested. 
Vegetable  fats  are  useftdj  but  are  probably  inferior  to  animal  fats*  8wet*t 
oil  is  an  excellent  food,  but  cod -liver  oil  is  preferable*  In  the  selection 
of  liats^  as  of  other  foods,  the  question  of  digestibility  is  dominant,  and 
in  the  use  of  cod-liver  oil  it  is  essential  to  see  that  no  more  is  taken  than 
can  be  absorbed  without  difficulty,  this  Ijeing  the  only  limit  to  the  amount 
of  oil  to  be  ingested.  Alcohol  may  be  considered  under  these  circum- 
stances  as  a  food,  and  is  of  the  greatest  value ;  taken  in  large  quantity, 
however,  it  becomes  a  deadly  poison,  and  in  tuberculosis,  as  in  all  other 
forms  of  chronic  disease,  ovei^hadowing  the  use  of  alcohol  is  always  the 
danger  of  the  formation  of  the  alcoholic  habit.  The  judgment  of  the 
physician  must  be  applied  to  the  individual  case.  When  the  digestion  m 
strong,  malt  liquors  are  often  preferable  to  spirits  ;  but  when  there  is  any 
feebleness  of  the  digestive  organs,  whiskey,  brandy,  or  other  distilled 
liquor  is  superior  to  either  wines  or  malt  liquors.  Both  for  physical  and 
for  moi-al  reasons,  the  alcoholic  drink  should  always  be  given  with  food, 
and  never  in  such  amounts  as  to  get  its  narcotic  effect.  An  excellent  — 
combination  is  with  cod-liver  oil :  thus,  half  a  fluidonnce  each  of  the  twofl 
suljstances  may  be  given  together  after  meals.  It  is  essential  that  the 
patient  be  instructed  never  to  use  alcoholic  licjnor  as  a  stimulant  against^ 
the  ever-recuiTing  feeling  of  exhaustion.  ■ 

In  prescribing  exercise  the  points  to  be  borne  iu  mind  are  that  the 
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exercise  should  be  regular,  day  after  day,  with  no  paroxysms  of  excess 
to  be  followed  by  hours  of  exhaustion.  It  should  never  be  violent,  but 
Bhoold  be  continuous ;  it  may  be  adapted  to  the  individual  needs  in 
developing  the  chest  or  other  jiart,  hut  always  should  be^  if  possible, 
in  the  open  air,  and  always  should  te  kept  within  the  s^itrength  of  the 
patient:  slight  tii'e  produeing  quietness  and  sleep  is  advantageous,  ex- 
cessiYe  tire  is  very  injurioiL'^.  Continuous  life  in  the  open  air  is  of  the 
utmost  importance  ;  even  in  the  advanced  stages  of  phthisis  life  will  be 
protracted  and  made  more  comfortable  by  ha%^ing  the  bed  of  the  patient 
from  sunrise  to  sunset  on  a  porch  or  in  the  open  air,  if  the  temperature 
be  suitable. 

The  choice  of  climate  for  a  patient  is  a  mast  important  part  of  the 
treatment.  Usually  the  fii-st  decision  to  be  made  is  whether  the  patient 
shall  or  shall  not  go  away  from  home.  The  proper  rule  is,  the  milder  and 
appai^ently  more  insiguiiicant  the  local  diseiise  the  more  important  the 
Beeking  out  of  a  suitable  climate,  because  the  more  is  to  be  hoped  from 
climatic  trciitment.  If  both  apices  are  involved,  the  chances  of  life  nre 
so  reduced  that  the  physician  is  hardly  justified  in  urging  a  change 
of  habitation  at  every  sacrifice.  If  with  the  involvement  of  each  lung 
there  be  softening  and  formation  of  cavities,  or  if  there  be  wide-spread 
tul>ercular  infiltration  with  .sol\ening  in  one  lung,  change  of  climate 
can  only  be  expected  to  give  i-elief ;  and  whether  it  should  or  should 
not  be  sought  must  depend  n^ion  the  environment  and  circumstances 
of  the  patient*  In  tiuch  a  case  removal  Ut  a  mild  climate  not  too  tar 
from  home  is  often  preferable  to  choosing  a  more  distant  though  more 
salubrious  region. 

In  selecting  for  a  patient  the  best  possible  region  the  individual  pecu- 
liarities must  l)e  carefiilly  studied.  We  have  known  tubcrculai"  patients 
whose  only  comfort  and  progress  towards  health  were  found  in  eoiitinn- 
ons  life  at  sea.  In  the  great  majority  of  cases,  however,  a  dry,  equable 
eUiuate,  with  abundant  brilliant  suixshine  and  pure  air,  coustitntes  the 
deaidei-atuin*  The  temperature  and  the  chamcter  of  the  air  must  he 
such  that  the  patient  can  be  out  of  doors  the  whole  time  of  daylight ;  and 
if  the  day  and  night  can  Im^  spent  practically  lait  of  doors  the  chances  ai*e 
much  l>etter.  The  t^limate  in  the  Eiustern  LJniteti  States  wliich  l>est  suits 
the  m^'ority  of  cases  is  tliat  of  the  Adirondacks ;  Florida  is  too  damp, 
enervating,  and  malarious  in  most  of  its  parts  for  the  ordinary  case  of 
incipient  phthisis ;  thi*  high  siindridge  in  the  centre  of  the  Htate  is  the 
best'  situatetl,  but  is  probably  inferior  to  the  |yine  distiiet  of  Southern 
Georgia.  The  high  mountain  districts  of  North  Carolina  rank  next  to 
the  Adirondacks,  and  are  even  superior  in  tha'M?  cases  in  which  there 
is  a  tendency  to  feebleness  in  the  heat-making  function.  If  a  patient 
feels  the  cold  of  the  Adirondacks,  Asheville  is  preferable  ^  or  the  win* 
tere  may  be  passed  iu  Asheville  and  the  summers  in  the  Adirendacks. 
Southern  California  in  some  of  its  parts  is  undoubtedly  a  good  climate, 
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but  we  believe  it  to  be  inferior  to  the  central  arid  tract  in  the  United 
States  commencing  in  San  Antonio,  Texas,  and  running  north  to  Colorado 
and  Arizona. 

The  height  of  the  locality  above  the  sea  is  a  serious  consideration  to 
the  consumptive.  Although  individual  peculiarities  here,  as  elsewhere, 
are  important,  the  msyority  of  tubercular  patients  will  do  best  at  a 
height  of  from  three  to  six  or  even  seven  thousand  feet  above  the  sea. 
Among  the  modifying  influences  in  r^ard  to  altitude  is  the  tendency 
of  the  patient  to  liflBmoptysis :  when  this  exists  a  rapid  ascent  to  a  con- 
siderable height  greatly  increases  the  danger  of  bleeding.  It  is  prob- 
able that  this  is  due  to  the  extension  of  the  air- vesicles  by  the  increased 
eflforts  at  respiration  produced  by  the  altitude.  The  very  cause  of  the 
benefit  of  the  altitude  becomes  the  source  of  danger.  Hemorrhagic  cases 
should  therefore  begin  their  life  in  the  arid  tract  at  a  low  elevation. 
Agsiin,  in  the  northern  x>ortiou  of  this  r^on,  and  especiaUy  in  the 
higher  elevations,  the  cold  is  severe  in  winter ;  on  the  other  hand,  in  the 
San  Antonio  region  the  summer  heat  is  excessive.  It  is  plain  that  the 
first  selection  of  a  climate  depends  upon  the  character  of  the  case  and 
the  season  of  the  year.  In  the  winter  it  is  usually  preferable  to  send  the 
patient  to  the  southern  i)ortion  and  have  him  travel  northward  with  the 
season,  so  that  the  following  winter  can  be  si)ent  in  the  high  and  colder 
districts. 

It  is  of  the  utmost  importance  in  a  case  of  consumption  to  maintaJD 
the  integi*ity  of  the  digestive  apparatus,  and  in  selecting  the  place  of 
abode  the  possibility  of  getting  properly  cooked  food  suitable  to  the  in- 
dividual case  is  of  importance.  Further,  what  may  be  termed  extraneon 
considerations  often  enter  into  the  problem  of  choice  of  locality  j  veiy 
frequently  the  opportunity  for  making  a  living,  if  not  in  the  immediate 
present,  in  the  near  future,  is  of  vital  importance.  In  Texas,  Southern 
California,  Colorado,  Wyoming,  or  other  localities,  ranch  life  or  the  cut 
tivation  of  the  soil  in  some  way  is  open  to  many  and  gives  work  in  tlie  4 
open  air.  In  other  cases  the  attractions  of  a  city  like  Denver  are  dwni*  ' 
nant.  The  altitude  above  the  sea  of  San  Antonio  is  650  feet,  of  Santi  1 
F6,  which  may  be  looked  upon  as  the  next  important  stopping-plaoe^  j 
6840  feet,  of  Denver  5196  feet,  of  Colorado  Springs  6000  feet  For  ft 
young  man  with  pecuniary  means  we  have  no  doubt  that  travel,  hxuA' 
ing,  and  tent  life  in  this  region  afford  the  best  obtainable  chanoeof 
recovery. 

Professor  C.  B.  Penrose,  of  the  Medical  Department  of  the  Uni- 
vei'sity  of  Pennsylvania,  spent  two  years  roaming  over  this  arid  distriflfei 
and  states  as  the  result  of  his  personal  observation  that  a  greater  pio* 
portion  of  cases  get  well  in  New  Mexico  than  in  any  other  WeatBI^ 
Territory  or  State. 

In  the  climatic  treatment  of  phthisis  it  is  important  that  the  potf 
remain  at  the  favored  locality  not  for  weeks  or  months,  bat  tat  }l 
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The  monotony  of  existence  may  sometimes  advantageously  be  broken 
by  travel  in  suitable  localities.  The  question  of  the  return  of  the  ap- 
parently cured  patient  to  his  home  is  always  a  very  serious  one ;  in  the 
majority  of  cases  permanent  residence  in  a  proper  climate  is  essentijil. 

B^ond  Indication. — ^Under  the  second  indication — namely,  the  reduc- 
tion to  the  minimum  of  the  local  irritation  and  chsmges  produced  by 
the  bacteria — may  be  considered  the  use  of— first,  certain  pulmonic  gym- 
nastics ;  second^  counter-irritation ;  third,  inhalations ;  fouith,  internal 
medicaments. 

In  some  cases  of  incipient  phthisis  the  inhalation  of  compressed  air 
in  the  so-called  **  pneumatic  cabinet"  gives  good  results,  which  are 
probably  produced  by  a  distention  of  the  air-vesicles.  It  would  seem 
that  sucsh  inhalations  are  a  very  inferior  substitute  for  high  mountains, 
and  should  be  used  with  great  caution  where  there  is  a  tendency  to  hem- 
orrhage. It  is  further  probable  that  as  much  good  can  be  obtained  by 
means  of  a  simple  device  consisting  of  a  glass  or  other  tube  a  quarter 
of  an  inch  in  diameter  and  six  or  seven  inches  long,  with  a  pin-hole  made 
It  one  side ;  the  patient  inspires  through  the  tube,  places  the  finger  so 
as  to  dose  the  aperture,  and  forces  the  air  through  the  pin-hole  with  all 
the  expiratory  force  at  his  command,  repeating  the  act  mjiny  times  over. 
Similar  results  may  be  obtained  simply  by  the  habit  of  freciuent  forced 
inspiration  and  expii'ation. 

Counter-irritation  is  often  of  value  in  phthisis  pulmonalis :  it  combats 
tbe  local  inflammation,  but  not  the  bacillus.  In  the  earlier  stages  of 
tbe  disease,  when  a  small  amount  of  tuberculosis  in  the  apices  produces 
■nch  irritation  with  catarrhal  pneumonic  consolidation,  the  continuous 
ti^pUeation  of  croton  oil  over  the  upper  chest  may  be  very  serviceable. 
Again,  sinapisms  or  dry  cups  when  there  are  congestive  exacerbations, 
bUgters  in  times  of  acute  pleurisy,  chloroform  or  other  irritating  embro- 
catioDS  when  there  are  neuralgic  or  muscular  pains,  and  other  similar 
moedies  or  measures,  may  be  very  useful  if  judiciously  employed.  Even 
^  capping  or  other  local  blood-letting  may  sometimes  be  adviuitageous, 
although  it  has  a  tendency  to  lessen  the  strength  of  the  patient. 

As  inhalations  and  exx)ectorant  remedies  are  serviceable  only  by 
Aeting  the  catarrh  of  phthisis,  the  remarks  about  the  use  of  such 
Roedies  in  the  articles  upon  acute  and  chronic  bronchitis  are  equally 
•pplicable  to  their  employment  in  chronic  pulmonic  tuberculosis,  and 
*o^d  be  read  in  connection  with  the  present  subject.      The  checking 
^  the  sapporting  of  the  cough  is  governed  by  exactly  the  same  prin- 
«Jpk8  in  the  two  disorders.     Morphine  must,  however,  be  used  with 
•Wal  care  in  phthisis,  on  account  of  its  tendency  to  deninge  diges- 
^  and  of  the  danger  of  the  formation  of  the  mori)hine  habit ;  more- 
**i  there  is  often  a  necessity  of  husbanding  this  remedy  as  a  means  of 
in  the  later  stages  of  the  disease.      Sometimes  sedative  ex- 
are  demanded  b^  "^     ▼^R.tient  to  'loosen  the  phlegm;"  it  is 
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necessary,  however,  to  be  guarded  in  their  employment,  lest  the  stomach 
be  disturbed.  No  greater  abomination  exists  than  the  multitudinous 
"syrups"  which  formerly  more  than  at  present  were  employed  in  this 
disease,  much  to  the  detriment  of  the  patient's  digestion  and  well-being. 
Creosote  and  guaiacol  are  valuable  remedies,  especially  applicable  to  casea 
with  very  free  expectoration;  the  latter  may  be  used  hypodermically. 
Sulphuretted  hydrogen,  terebene,  and  the  various  expectorant  volatile 
oils  are  all  useful  when  there  is  much  chronic  catarrh  or  softening.  Jo 
dry  chronic  cases  with  little  catarrhal  tendency  the  long-continued  use 
of  smaller  doses  of  arsenic  (one  or  two  drojis  of  Fowler's  solution  three 
times  a  day)  may  be  very  advantageous. 

Third  Indication. — In  any  case  of  phthisis  it  is  a  matter  of  vital  im- 
portance to  study  carefully  the  digestive  organs,  to  adapt  the  food  to  the 
individual  needs  and  condition  of  the  patient-,  and  to  treat  any  symptoms 
of  digestive  failure  very  carefully  as  soon  as  they  manifest  themselves.  A 
catarrhal  state  of  the  stomach  and  bowels  must  be  at  once  met  by  appro- 
priate remedies.  (See  articles  on  Grastric  and  Intestinal  Inflammationa) 
Especially  in  the  advanced  stages,  not  only  comfort  but  also  distinct  ad- 
vantage is  sometimes  obtained  by  a  system  of  forced  feeding,  consisting 
in  a  daily  lavage  of  the  stomach,  followed  by  an  injection  into  the  stomach 
of  quantities  of  nutritious,  concentrated,  easily  digested  foods.  In  some 
cases,  in  children  more  than  in  adults,  free  inunction  with  cod-liver  ofl 
seems  to  aid  in  the  prevention  of  emaciation. 

When  hcemoptym  occurs,  the  patient  should  be  put  to  bed,  and  for* 
bidden  to  talk  or  to  make  any  exertion  whatever.  Opium  should  be 
given  in  sufficient  quantities  to  allay  the  nervous  excitement  and  erethism  j 
which  are  almost  invariably  present-,  and  to  quiet  cough  if  it  should  I 
exist.  At  the  time  of  the  hemorrhage  the  taking  of  a  large  dessertspooo-  r 
ful  or  small  tablespoonful  of  dry  salt  into  the  mouth  is  sometimes  eflte-  ^ 
tive :  it  evidently  acts  reflexly  by  irritating  the  mucous  membranes  of  ^ 
the  mouth  and  pharynx.  If  the  seat  of  the  bleeding  is  apical,  ioe  or  ::1 
other  form  of  cold  may  be  applied  locally.  If  the  case  be  severe,  extort  J 
of  ergot  should  be  given  hypodermically  (fifteen  grains  with  ten  miniai  j^ 
of  glycerin  and  twenty  minims  of  water),  as  well  as  by  the  stomach,  if  * 
the  latter  be  retentive.  As  ergot  is  an  entirely  safe  remedy,  it  shotddbs  ] 
exhibited  in  large  doses.  If  there  be  call  for  immediate  haste,  two  t> 
four  fluidrachms  of  the  fluid  extract  may  be  exhibited  at  once.  AfiW" 
wards  the  solid  extract  should  be  administered  in  capsules,  as  less  apttP^ 
disturb  the  stomach ;  from  ten  to  twenty  grains  (equivalent  to  five  MOsH^ 
the  amount  of  the  fluid  extract)  may  be  given  every  half -hour  to  eveflT 
two  hours,  according  to  the  degree  of  emergency.  Not  more  than 
ounce  of  the  ergot  should  be  taken  in  the  twenty-four  hours. 
efficacious  remedies  are  gallic  acid,  ten  grains  every  one  to  four  hoai% 
and  oil  of  erigeron,  ten  minims  every  one  to  four  hours.  Very  fineqaedllr 
good  results  are  obtained  by  alternating  these  remedies  with  each         ^ 
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or  with  ergot.  If  there  be  excitement  of  the  circulation  and  a  full 
boanding  pulse,  aconite  should  be  exhibited ;  on  the  other  hand,  the  use 
of  stimulants,  such  as  alcohol  and  digitalis,  though  in  some  cases  impera- 
tive, must  be  very  cautious,  lest  by  increasing  the  force  of  the  circulation 
they  aggravate  the  hemorrhage.  The  older  remedies,  such  as  sulphuric 
add,  plumbic  acetate,  and  oil  of  turpentine,  are  of  very  inferior  rank  to 
those  above  noted. 

^^  Xight'9weaU^^  are  in  no  way  peculiar  to  phthisis,  and  may  occur  in 
the  daytime  when  the  i>atient  is  awake.    The  antihidrotic  drugs  which 
are  of  value  are  atropine,  extract  of  ergot,  agaricin,  gallic  acid,  and  sul- 
pharic  acid,   named  in  the  order  of  their  power  and  general  applica- 
bility.     Of  these,   atropine  has  the  disadvantage  of  producing  great 
dr3nies8  of  the  throat  and  mouth  and  disturbance  of  the  circulation  if 
pven  in  full  dose.    Unless  there  be  a  tendency  to  sweat  during  the  day, 
it  is  best  administered  at  bedtime,  one-hundredth  to  one-sixtieth  of  a 
grain,  often  associated  with  some  somnifacient ;  if  the  tendency  to  sweat- 
ing be  present  at  all  times,  one-hundred-and-tweutieth  of  a  grain  may  be 
gireu  every  eight  hours.     Extract  of  ergot  is  incapable  of  doing  harm 
to  the  patient  except  by  disturbing  the  digestion,  and  if  administered  in 
fire-grain  capsules  it  rarely  does  this.     Ten  grains  may  be  given  every 
two  to  four  hours  during  the  day,  its  action  not  being  immediiite  like 
that  of  atropine,  but  rather  continuous.     Agaricin  is  often  very  effective 
given  (three  to  five  grains)  in  capsules  every  six  hours ;  it  has  some 
tendency  to  irritate  the  intestinal  tract,  but  otherwise  seems  to  act  purely 
»  an  antihidrotic,  exerting  no  perceptible  influence  upon  the  system. 
The  action  of  the  antihidrotic  drugs  may  sometime«  be  aided  by  bathing 
the  patient  with  alcohol  at  bedtime :  some  of  the  older  authorities  recom- 
mend the  use  of  baths  of  decoction  of  oak  bark,  but  we  have  had  no 
experience  with  them.    As  after  the  sweat  the  bodily  temperature  is  fre- 
<IQaitly  subnormal,  care  should  be  taken  in  changing  the  underclothing 
to  nee  that  the  patient  is  rapidly  well  dried,  that  the  fi*esh  underclothing 
iivarm,  and  that  the  whole  process  is  gone  through  as  quickly  as  pos- 
«ible,  so  as  to  avoid  the  danger  of  taking  cold. 

The  combating  of  the  hectic  fever  in  phthisis  is  often  hoi;)eless.  The 
moderate  use  of  antipyrin,  phenacetin,  and  allied  antipyretic  drugs  is 
sometimes  advantageous.  K,  however,  moderate  doses  fail,  it  is  not  right 
to  employ  larger  amounts,  because  of  their  tendency  to  produce  depress- 
ing sweats.  Quinine  is  rarely  effective.  When  the  temperature  rises 
«bove  103°  F.  no  hesitancy  should  be  felt  in  the  use  of  cold  sponging 
or  of  the  tepid  bath. 

The  treatment  of  intestinal  tvhercuUms  must  have  for  its  basis  the  gen- 
«al  hygienic  management  and  treatment  already  specified  for  chronic 
taberenloBis.  Bismuth  with  carbolic  acid,  silvc^.r  nitrate  in  capsules, 
cmnote,  chalk  mixtures  containing  tannic  acid,  lead  acetate,  and  other 
miiMlies  suitable  for  the  relief  of  intestinal  catarrh  and  for  the  checking 
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of  diarrhcBa  when  it  becomes  severe,  must  be  used  pro  re  nolo.  Opium 
is  in  many  cases  valuable.  ExternaUy,  turpentine  stupes,  spice  plasters, 
and  all  the  milder  counter-irritants  may  be  employed  ux>on  occasion. 
Warm  poultices  or  fomentations  often  give  the  most  relict 

The  medical  treatment  of  tubercular  peritonitis  consists,  first,  in  th€ 
employment  of  such  hygienic  measures  as  have  already  been  spoken  of 
as  useful  in  tuberculosis ;  second,  in  the  continuous  use  of  mild  counter- 
irritation,  with  careful  feeding  and  the  treatment  of  diarrhcea  or  consti- 
pation as  may  be  needed.  When  diarrhoea  exists,  it  may  be  considered 
to  be  the  outcome  of  intestinal  irritation  or  catarrh.  Iodide  of  iron, 
especially  in  the  case  of  children,  is  thought  by  some  practitioners  to 
be  of  great  value.  Most  of  the  time  the  counter-initation  should  he 
mild  and  continuous.  Fomentations,  poultices,  and  spice  plasters  may 
be  used.  Blisters  are  sometimes  veiy  effective  in  periods  of  exacer- 
bations. Tapping  in  ascitic  cases  has  been  long  practised,  often  with 
advantage.  Simple  aspiration  often  does  good.  The  most  recent  method 
of  treatment  is  by  laparotomy. 

Eoers  has  analyzed  three  hundred  and  fifty-eight  cases  of  chronie 
peritonitis  in   which  laparotomy  was  i)erformed.      There  were  only 
twenty  deaths  from  the  operation.      Two  hundred  and  fifty-three  cases 
were  reported  as  cured ;  of  these,  fifby-three  were  still  alive  at  the  end 
of  two  years.      It  is  not  probable,  however,  that  these  cases  were  all 
tubercular,  and  there  seems  to  be  no  light  as  to  how  far  the  residuum 
of  fifby-three  cases  had  originally  been  tubercular.     Aldibert  alleges 
thirty-nine  cures  in  fifty  cases  in  which  tubercle  was  histologically  or 
bacteriologically  proved  to  be  present.    The  accuracy  of  these  figures 
can  hardly  go  unchallenged,  but  the  evidence  is  sufficient  to  warrant 
laparotomy  in  fisivorable  cases  of  tubercular  peritonitis.     When  there  is 
tubercle  elsewhere  in  the  body,  operative  treatment  is  unjustifiable,  and 
it  is  stated  by  Richardson,  of  Boston,  to  be  inadvisable  when  a  localised 
peritoneal  infection  has  produced  fistula  with  general  matting  together 
of  the  intestinal  viscera.     The  form  of  operation  should  vary  with  the 
form  of  the  disease ;  but  for  these  surgical  details  the  reader  is  referred 
to  the  paper  by  Richardson  in  the  fourth  volume  of  Dennis's  "Systaa 
of  Surgery.''    Tuberculosis  of  the  kidneys,  bladder,  prostate  gland,  sen* 
inal  vesicles,  testes,  mammary  glands,  lymph-glands,  bones,  and  joints,  alL 
may  be  considered  to  be  surgical  disorders,  especially  to  be  treated  W 
radical  local  measures  when  possible.     The  constitutional  managemedte 
of  such  cases  is  similar  to  that  of  chronic  internal  tuberculosis. 

In  lupm  or  in  acrofulodennaj  when  there  is  derangement  of  thegenetrf 
health,  hygienic  measures,  with  cod-liver  oil  and  other  nutritive  sfcifl** 
ulants,  should  be  freely  used.  Especial  value  is  attached  by  some  ^ 
small  doses  of  Lugol's  solution  (two  drops  ter  die).  Tuberculin  has  bo^ 
largely  used  in  lupus,  but  does  not  seem  to  have  sustained  the  dai^ 
originally  put  forward  for  it    It  would  appear,  however,  that  it  does  wi^ 
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in  removing  the  thickened  and  hardened  tissues,  and  it  may  be  employed 
from  time  to  time,  especially  as  a  preliuiinaiy  to  severe  local  treatment 
An  effect  similar  to  that  of  tuberculin  has  been  alleged  by  H.  von  Hebra 
to  be  produced  by  thiosinamine.  The  local  treatment  is  of  especial  value. 
The  scraping  off  of  the  diseased  tissues  by  means  of  the  sharp  dermal 
curette,  as  originally  advised  by  Volkmann,  may  be  done  with  local  or 
fTMieral  ausBSthesia,  the  after-hemorrhage  being  controlled  by  pressure 
with  absorbent  cotton.  After  the  scraping,  dermatological  authorities 
recommend  various  caustics :  strong  carbolic  acid,  fuming  nitric  acid, 
mc  chloride,  chromic  acid,  pyrogallol  (ten  to  fifty  per  cent  ointment), 
add  nitrate  of  mercury,  and  silver  nitrate  have  each  their  supporters. 
Electrolysis  has  been  used  to  a  considerable  extent  with  good  results 
when  the  pat<ihes  are  small.  Some  specialists  recommend  that  the  local 
treatment  be  followed  by  tuberculin  injections. 

LEPROSY.     LEPRA.     ELEPHANTIASIS   GRACORUM. 

DEFiNmoN. — A  chronic  infectious  disease,  due  to  the  invasion  of  the 
body  by  a  specific  organism,  the  bacillus  leprae,  which  produces  local- 
iied  inflammatory  disturbances  in  the  skin,  mucous  membranes,  nervcH, 
iDd  viscera;,  associated  with  disturbance  of  sensation,  ulceration,  and 
necrosis. 

EnoLOGrY. — Leprosy  is  a  disease  of  wide  distribution,  sparing  neither 
iex  nor  social  condition.  It  prevails  in  early  adult  life,  has  never  been 
iiuod  in  the  foetus,  and  is  extremely  rare  in  infants.  The  assumed  consti- 
totionai  nature  of  the  disease  and  the  etiological  importance  of  inheritance, 
especially  emphasized  by  Danielssen,  have  yielded,  since  the  discovery 
auiounced  by  Hansen,  in  1880,  of  the  constant  presence  of  a  character- 
Mtie  badllus  in  most  of  the  products  of  the  affection,  to  the  view  that 
kpros}'  is  both  infectious  and  contagious  and  due  to  this  bacillus.  The 
(OQtBgious  nature  of  the  disease  was  strongly  advocated  by  J.  C.  White 
al882. 

The  bacillus  of  leprosy  closely  resembles  in  its  various  characteristics 
flat  of  tuberculosis.  Unlike  the  latter,  it  is  not  inoculable  in  the  lower 
ttimals,  and  the  statements  of  its  having  been  successfully  cultivated  are 
tfll  subject  to  criticism.  The  bacillus  abounds  in  the  diseased  coriuui 
ud  sabcutaneous  tissue,  and,  according  to  the  report  of  the  India 
I«pnwy  Commission,  is  to  be  obtained  in  the  fluid  from  blisters  produced 
o'vcr  the  nodules,  in  the  secretion  from  the  ulcers,  and  in  the  saliva  when 
fc  tongue  and  larynx  are  affected  with  the  disease.  It  has  rarely  been 
^Ktnd  in  the  blood,  and  never  in  the  urine. 

Leprosy  arose  in  Central  Asia  in  remote  times,  and,  'according  to 
%de,  followed  the  lines  of  travel  to  the  shores  of  the  Mediterranean, 
^  whiob  it  was  carried  to  Norway,  Iceland,  and  Greenland  in  the 
Wh,  and  to  Egypt  and  other  parts  of  Africa  in  the  south.  In  the 
tai  time  Central  Europe  became  invaded.    The  disease  also  travelled 
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east  from  its  place  of  origin  in  Asia^  and  made  its  appearance  in  Ghina^ 
in  Japan,  and  in  the  islands  of  the  Pacific.  In  North  America  the  valley 
of  the  St.  Lawrence  received  the  disease  from  Norway,  Iceland,  and 
Greenland,  while,  according  to  Graham,  New  Brunswick  was  invaded 
from  Normandy.  The  States  bordering  upon  the  great  lakes  became 
infected  largely  from  immigrating  Scandinavians.  The  Northern  Pacific 
coast  received  its  supply  of  cases  from  China  and  the  Sandwich  Islands, 
while  the  southernmost  States,  Mexico,  Central  and  South  America,  and 
the  West  India  Islands,  were  invaded  from  Southern  Europe.  According 
to  J.  C.  White,  there  are  now  two  hundred  and  fifty  thousand  lepers  in 
India,  and  it  is  estimated  that  there  are  at  least  two  hundred  in  the 
United  States.  Hyde  states  that  there  have  been  recognized  in  this 
country,  up  to  1890,  five  hundred  and  sixty  cases  of  leprosy.  Of  these, 
one  hundred  and  fifty -eight  were  found  in  California,  one  hundred  and 
twenty  in  Minnesota,  and  one  hundred  in  New  York.  Graham  learned 
that  two  hundred  and  fifty  lepers  have  been  cared  for  in  New  Brunswick 
since  1815,  and  that  in  1894  there  were  about  thirty  cases. 

MosBiD  Anatomy. — The  lesions  distinctive  of  leprosy  are  the  vari- 
ously distributed  tubercles,  nodules,  and  more  diffused  formations  of 
granulation-tissue,  which  possess  a  considerable  d^ree  of  permanency 
and  therein  differ  from  the  granulation-tissue  of  tuberculosis  and  syph- 
ilis. The  structure  is  chiefly  composed  of  cells  of  various  size,  in  par- 
ticular of  large  endothelioid  cells,  although  leukocytes  are  also  abundant 
Within  and  between  the  larger  cells  the  bacilli  of  leprosy  are  present  In 
enormous  numbers,  thus  strongly  contrasting  with  the  distribution  in  the 
tissues  of  the  bacilli  of  tuberculosis.  Ulcers  and  scars  accompany  the 
nodules,  and  the  former  may  lead  to  a  loss  of  fingers  and  toes. 

Symptomatology. — ^Two  varieties  of  leprosy  are  usually  recognized, 
the  anesthetic  and  the  nodular,  tubercular,  or  tuberous  leprosy,  although 
a  combination  of  the  two  varieties  may  exist  in  rare  cases,  even  from  the 
beginning  of  the  disease. 

The  onset  of  leprosy  is  usually  very  gradual,  and  a  period  of  yean 
may  intervene  between  exposure  to  the  disease  and  the  outbreak  of  tto 
symptoms.    Prodromal  symptoms  are  usually  present^  but  are  of  such  a  j 
general  character  as  to  be  of  little  significance.    Weakness,  dizzinesB^ 
disturbed  digestion,  and  slight  fever  are  usually  mentioned. 

In  anoBstketic  leprosy  the  first  distinctive  manifestations  are  spota^ 
macules,  which  may  be  preceded  by  bullae,  few  or  many,  usually  finb 
appearing  upon  the  £ice,  hands,  and  feet,  and  afterwards  elsewhone  cm 
the  body.  They  are  rounded  or  irregular  in  outline,  for  months  remaia  ' 
stationary  or  recur  from  time  to  time,  or  gradually  increase  in  siae  to  J 
that  of  the  hand.  They  are  of  a  red  color,  er3rthematous,  at  the  ontwlh  J 
but  tend  to  assume  a  brownish  tint.  The  pigment  later  disappeaifly  tti^fl 
the  pale  patches  become  anesthetic.  This  insensibility  may  have  ^^"iwlff^J 
from  the  outset,  even  in  spots  free  from  pigment^  Imt  in ' — ' — 
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is  preceded  by  hypersesthesia  or  parfiBstliesia  of  the  tissue.     There  may 

be  deep-seated  pain  as  well,  and  the  nerves,  at  first  usually  the  ulnar 

and  peroneal  nerves,  become  thickened,  indurated,  and  painful,  though 

eventually  benumbed  from  the  leprous  perineuritis  in  which  the  bacilli 

and  granulation-tissue  are  present :  hence  ansBsthetic  leprosy  is  regarded 

88  a  variety  of  peripheral  neuritis.     CJontraction  of  the  fingers  and  toes 

may  follow,  likewise  trophic  changes,  evidenced  by  muscular  atrophy, 

the  formation  of  bullse,  ulcers,  and  necrosis,  and  a  loss  of  hair  and  nails 

and  of  fingers  and  toes.    When  the  facial  nerv^es  are  diseased,  ulceration 

of  the  cornea  may  take  place  and  be  followed  by  perforation  and  blind- 

Q€ss.      The  bacilli  are  not  found  in  the  secondary  cutaneous  lesions 

resulting  from  the  neuritis,  although  they  are  present  in  the  inflamed 

nerve-sheaths. 

Nodular  or  ivbertndar  leprosy  is  characterized  by  the  presence  of  nodules 

and  of  a  diffused  indurated  swelling,  developing  at  the  outset  especially 

on  the  &ce,  hands,  and  feet.     The  nodules  are  somewhat  sensitive  to 

pressure,  and  vary  in  size  from  that  of  a  pin's  head  to  that  of  a  filbert. 

They  may  develop  from  the  macules  or  bullae  previously  mentioned,  or 

may  arise  in  an  apparently  normal  part,  and  uiiiy  increase  in  size  and 

codesce  or  become  absorbed  and  recur.     Eventmilly  they  are  likely  to 

wften  and  give  rise  to  ulcers,  superficial  or  deep,  which  may  heal  with 

deforming  scars.    When  abundant  in  the  skin  of  the  face  a  leonine  aspect 

e  suggested^  whence  the  term  leontiasis,  of  which  appearance  there  are 

flither  causes  than  leprosy.    The  mucous  membrane  of  the  mouth,  pharynx, 

and  larynx  is  a  not  infrequent  seat  of  the  leprous  formations,  and  a  hoarse 

nr  whimpering  voice,  dyspnoea,  and  cough  may  be  due  to  the  laryngeal 

il&ction.    From  the  conjunctival  mucous  membrane  the  nodules  may 

extend  into  the  cornea  and  be  present  in  the  iris,  causing  blindness. 

Sodoles  are  also  to  be  found  in  the  lymphatic  glands,  testis,  spleen,  and 

fiver.    The  lungs  are  almost  invariably  spared,  but  Bonome  has  recently 

tmud  these  organs  affected. 

DUGXOSI& — ^The  diagnosis  of  leprosy  in  the  early  stages  is  exceed- 
1  ingi;  difficult  Essential  for  the  recognition  of  the  disease  are  the  de- 
1  Tdfipment  of  the  characteristic  aneesthetic  spots  and  the  discovery  of  the 
1  Willi  in  the  nodules  or  secretion  from  the  ulcer.  Syphilis  and  cutaneous 
ItabeKoloeis  may  be  confounded  with  leprosy,  but  the  macules  of  syphilis 
It^more  transitory  and  its  nodules  less  permanent  and  contain  no  bacilli. 
I&e  bacilli  of  cutaneous  tuberculosis  are  less  numerous  in  the  lesions, 
Itpeeitlly  in  the  cells^  and  are  inoculable,  thus  differing  from  those  of 
rr  "jl^nqrT  which  they  so  closely  resemble. 

ftooNOfiiB. — ^The  course  of  leprosy,  especially  of  the  anaesthetic  type, 

|QMdingly  chroniCi  and  the  disease  may  last  many  years,  a  period  of 

\  Imr  to  twenty  years  having  been  assigned.    The  result  is  usually 

^from  marasmus  or  an  acute  intercurrent  affection,  as  pneumonia,  or 

lieomplicatiiig  tabercnlosis  or  nephritis.    Becovery  is  x)ossible  in  the 
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case  of  the  early  discovery  of  limited  lesions,  altlioogh  apparent  curee 
are  often  followed  by  relapses  or  recurrences.  Danielssen  reports  that 
he  has  observed  ninety-two  cures  in  forty-five  years. 

Treatment. — The  prophylaxis  of  leprosy  is  isolation  of  the  leper. 
There  is  no  specific  treatment.  Chaulmoogra  and  gurjun  oil  have  been 
used  both  externally  and  internally  with  asserted  beneficial  results,  but 
there  is  no  reason  for  believing  that  they  are  capable  of  curing  the 
disease.     Treatment  must  be  systemic  and  sustaining. 

SYPHILIS. 

Definition. — A  chronic  infectious  and  highly  contagions  disease,  due 
to  a  specific  virus  of  probably  bacterial  nature,  producing  a  series  of  dis- 
turbances in  more  or  less  definite  sequence  in  the  skin  and  in  various 
other  parts  of  the  body. 

Etiology. — Syphilis  is  wholly  limited  to  man,  and  it  has  been  found 
impossible  to  transmit  the  disease  to  the  lower  animals.    The  vims  is 
transferred  directly  or  indirectly  from  one  person  to  another,  the  so-called 
acquired  syphilis,  or  is  communicated  from  parent  to  offepring,  hereditary 
syphilis.     A  person  once  infected  is  usually  rendered  immune  from  a 
reinfection,  although  in  rare  instances  a  child  who  has  inherited  syphilis 
may  again  acquire  this  disease  in  adult  life.     Furthermore,  Ck)lles  ob* 
served  that  the  healthy  mother  of  a  child  who  had  inherited  syphilis 
from  the  father  was  protected  from  infection  by  the  child,  who,  at  the 
same  time,  is  capable  of  infecting  other  healthy  persons.     The  vims 
abounds  in  the  secretion  of  the  initial  lesion  and  of  the  papules,  espe* 
cially  the  moist  papules  in  the  secondary  stage,  and  is  usually  consid-  ^ 
ered  to  be  almost  wholly  absent  from  the  latest  products  of  the  disesseL 
Von  Zeissl  suggests  that  the  degree  of  contagiousness  of  the  products  of  ^ 
syphilis  is  dependent  rather  upon  the  time  which  has  elapsed  since  infto- 
tion  than  upon  the  nature  of  the  product.     On  the  other  hand,  it  il  ^ 
doubtful  whether  the  virus  is  present  in  the  pus  not  due  to  the  lesioai 
characteristic  of  syphilis.     The  blood  in  the  earlier  stages  of  syphilil  ^ 
may  or  may  not  contain  the  virus,  and  it  is  also  probable  that  physio*  ^ 
logical  secretions  do  not  contain  the  specific  virus  unless  the  surface  ow* 
which  they  flow  bears  a  lesion  capable  of  producing  this  agent    Itij"' 
however,  generally  agreed  that  the  ovum  becomes  infected  by  the  semett;^ 
yet  the  latter  secretion  is  generally  thought  to  be  incapable  of  diree^f.' 
infecting  the  mother,  although  it  is  considered  possible  that  the  lid^ 
may  be  infected  from  her  syi)hilitic  fcetus.     The  bacterial  nature  of  iM^^ 
virus  has  long  been  assumed  from  its  power  of  indefinite  reproduction^ 
and  Lustgarten  has  found  bacilli  which  he  regards  as  charaeterisfcio  i$  * 
the  secretion  from  syphilitic  ulcers  and  papules ;  they  have  also  ^WBT* 
found  in  other  pathological  products  of  syphilis,  even  in  the  gnnmiff 
They  somewhat  resemble  the  bacillus  of  tuberculosis  and  that  of  the  prfv^ 

putial  smegma.    Other  observers  have  reported  the  ocoarrenoe  of  wdd^'^ 
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forms  of  bacteria  in  this  disease :  so  that  the  etiological  iinx>ortance  of 
Lustgarten's  bacilli  and  of  the  other  bacteria  is  as  yet  undetermined. 

Acquired  syphilis  is  to  be  found  at  all  periods  of  life :  even  the 
new-bom  child  may  become  inoculated  during  the  process  of  parturi- 
tion. A  local  lesion  of  surface,  although  it  is  often  so  slight  as  not  to  be 
recognized,  is  necessary  that  the  virus  may  be  admitted  to  the  body. 
The  infection  generally  takes  place  during  sexual  intercourse,  and  the 
earliest  manifestations  are  usually  found  upon  or  in  the  vicinity  of  the 
genitals,  but  in  i)erverted  intercourse  may  be  seen  elsewhere,  esi)ecially 
upon  the  lips,  tongue,  and  tonsils.  Infection  of  the  latter  regions  may 
arise  without  sexual  perversion,  since  direct  and  indirect  infection  of  the 
month  may  otlierwise  occur,  the  former  by  kissing,  the  latter  by  the  use 
of  infected  articles,  as  pipes,  drinking-cups,  or  other  utensils  used  in 
common.  The  act  of  nursing  may  prove  a  source  of  infection  from  nui*se 
to  infant  or  from  infant  to  nurse.  The  physician,  surgeon,  or  nurse  may 
be  infected  while  caring  for  a  syphilitic  patient,  and  the  syphilitic  virus 
has  been  transmitted  by  the  use  of  infected  instruments  by  surgeon,  den- 
tist, or  barber.  Both  infiajits  and  operator  have  become  infected  during 
tbe  act  of  ritual  circumcision,  and  before  the  use  of  animal  vaccine  the 
qrphilitic  \irus  was  repeatedly  conveyed  in  vaccination. 

Morbid  Anatomy. — ^The  virus  of  syphilis  produces  a  series  of  local 
inflammatory  disturbances  varying  in  degree  from  vascular  injection  and 
digjit  CBdema  to  the  formation  of  masses  of  dense  fibrous  tissue.  Various 
tttins  are  applied  to  these  lesions,  as  sclerosis  or  induration,  papule, 
tubercle,  and  gumma.  The  tissue  of  which  they  are  composed  is  a 
gnnulation-tiBsne,  which  tends  towards  ulceration,  absorption,  or  in- 
duration. Ulceration  occurs  when  the  infiammatory  tissue  lies  near 
the  cataneons  or  the  mucous  sur&ce,  although  epithelial  desquamation 
vithoat  ulceration  may  take  place,  as  in  the  case  of  cutaneous  papules, 
lod  cmsts  of  inspissated  secretion  and  epidermis  may  adhere  to  the 
nr&oe  of  healing  ulcers.  The  lesion  generally  regarded  as  the  charac- 
teriade  of  sjrphilis  is  the  gumma  or  syphiloma,  which  may  be  of  a  size 
neognizable  only  with  the  microscope  or  may  form  a  tumor  as  large  as 
die  fist  It  occurs  singly  or  in  numbers,  diffused  or  circumscribed,  usu- 
aDf  in  various  parts  of  the  body  and  near  the  surfaces,  as  well  as  in 
Uie  interior,  of  oigans  and  tissues,  and  is  to  be  found,  as  a  rule,  during 
fhe  later  stages  of  syphilis.  The  older  and  larger  gummata  are  com- 
poaed  of  a  series  of  ojMique  yellow  masses  of  various  size  and  irregu- 
kr  aniline,  separated  from  a  dense  opaque  white  fibrous  tissue  by  a 
tnndooent  gray  or  grayish-red  zone.  The  central  cheesy  mass  is  com- 
poaed  of  fibrous  tissue  in  which  are  necrotic  cells  and  fat-granules ;  the 
klermediary  zone  consists  of  abundant  granulation-tissue,  and  the  pe- 
,  l^ihetal  fibrous  tissue  is  cicatricial,  containing  few  cells  and  abundant 
Hie  blood-vessels  of  the  gumma  often  show  a  cellular  hyper- 
of  the  intima  with  a  corresponding  diminution  in  calibre,  fre- 
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quently  resulting  in  the  obliteration  of  the  canal,  and  leokocytes  may 
abound  in  the  vicinity  of  the  adventitia-  The  more  voluminous  the 
gelatinous  granulation-tissue  the  more  active  the  growth  of  the  gumma. 
The  absorption  of  the  syphilitic  fibrous  tissue  may  take  place  with- 
out resulting  deformity,  while  the  course  of  a  gummous  inflammation 
tends  to  produce  destruction  in  its  vicinity,  and  the  eventual  arrest  of 
the  process  leaves  a  cicatricial  tissue  producing  more  or  less  extensive 
deformity  as  well  in  bone  as  in  the  soft  parts. 

The  virus  of  syphilis  is  a  frequent  cause  of  chronic  inflammation  of 
the  blood-vessels,  esi)ecially  the  arteries,  and,  although  the  imx>ortance 
of  syphilis  in  the  etiology  of  chronic  inflammation  of  the  aorta  in  early 
life  has  long  been  recognized,  Heubner  first  called  attention  to  a  similar 
process  in  the  small  arteries,  esi)ecially  in  the  brain.  This  obliterative 
endarteritis  may  be  associated  with  a  dififtise  gummous  inflammation, 
as  in  gummous  leptomeningitis.  Amyloid  degeneration  of  the  spleen^ 
kidneys,  stomach,  and  intestines  finds  in  syphilis  one  of  its  chief  causes. 

ACQUIRED   SYPHILIS. 

Symptoms. — In  the  course  of  two  or  three  weeks  after  inoculation, 
usually  of  the  prepuce  or  vulva,  although  sometimes  of  the  interior  or 
the  urethra,  the  initial  or  primary  lesion  of  s}i)hilis  becomes  manifest  as  ^ 
papule,  an  erosion,  or  an  induration.     Less  often  several  of  these  lesions 
may  be  present,  and  a  combination  of  erosion  and  induration  known  aas 
the  hard  or  Hunterian  chancre  is  the  usual  manifestation.    The  esseii.— 
tial  characteristic  of  the  initial  lesion  is  the  induration  or  sclerosis^ 
which  is  manifested  as  a  rounded,  flattened  nodule,  somewhat  movable 
embedded  in  the  substance  of  the  skin  and  projecting  slightly  above  it^fi 
sur&cte.     The  sore  or  ulcer  is  represented  by  the  smooth,  shining,  and 
moist  surface  over  the  centre  of  the  nodule.      This  is  not  to  be  con- 
founded with  the  soft  chancre,  chancroid,  or  contagious  venereal  uloer 
which  follows  inoculation  in  the  course  of  four  or  five  days,  spreads 
rapidly,  and  usually  suppurates  within  a  fortnight^  when  healing  takes 
place,  resulting  in  the  formation  of  a  scar.    This  lesion  is  autoinoculable 
and  sometimes  contains  the  syphilitic  contagium  in  addition  to  the  chan- 
croidal virus.     The  ulcer  of  syphilis  may  become  infected  by  varioos 
bacteria,  and  extensive  sui)puration,  pseudo- membranous  inflammatJon, 
erysipelas,  or  gangrene  arise  as  complications  without  modifying  tte 
specific  eff*ects  of  the  syphilitic  virus.     The  ulceration  usuaUy  lasts  bot 
a  few  days,  but  may  persist  for  weeks  when  a  complicating  infiamma- 
tion  of  the  surface  exists.     The  induration  continues  for  some  time,  jm- 
ally  not  disappearing  until  several  weeks  after  the  cutaneous  symptoms 
of  syphilis  are  manifest,  and  may  be  present  after  many  years.    In  the 
course  of  a  fortnight  after  the  appennuice  of  the  induration  the  lymph- 
vessels  become  thickened  and  the  inguinal  lymph-glands  markedly  «i- 
larged,  hard,  but  without  pain,  forming  the  indolent  bubo.     This  is  to      | 


INFEOnOUB  DTBEASES.  307 

be  distingoiahed  from  the  bubo  of  the  soft  chancre,  which  is  of  earlier 
occurrence,  X>ainfal,  of  rapid  increase  in  size,  and  manifesting  a  tendency 
to  suppurate. 

The  Secondary  Stage. — Within  from  three  to  five  weeks  after  the  occur- 
rence of  the  sclerosis  or  induration,  that  is,  within  the  course  of  two 
months  after  the  infection,  the  secondary  symptoms  of  syphilis  indicative 
of  a  general  infection  become  manifest,  although  exceptionally  their  de- 
velopment may  take  place  earlier  or  later.  Previous  disease  in  an  organ 
bvors  the  subsequent  localization  of  syphilis  in  it,  and  persons  subject 
to  naso-pharyngeal  catarrh  are  prone  to  a  syphilitic  laryngitis,  while 
syphilitic  lesions  of  bones -are  of  more  frequent  occurrence  in  parts 
especially  exposed  to  injury.  The  lymph-glands  in  the  various  regions  of 
the  body  become  enlarged  and  indurated,  and  may  remain  thus  altered 
for  years  even  in  the  absence  of  other  manifestations  of  the  disease,  and 
the  periosteum,  bones,  and  viscera  may  become  diseased.  These  sec- 
ondary symptoms  in  rare  instances  occur  as  a  single  attack  lasting  a  few 
months,  or  progress  with  such  rapidity  and  severity  as  to  have  received 
the  designation  of  malignant  syphilis.  Usually,  however,  recurrent  out- 
breaks take  place,  separated  by  an  interval  of  months,  in  which  the  dis- 
ease is  regarded  as  latent,  and  the  period  during  which  recurrences  are 
probable  generally  extends  over  a  year  or  two. 

Among  the  earliest  secondary  symptoms  is  the  eruption  or  rash  ap- 
pearing uix)n  the  skin  and  the  visible  mucous  membranes,  to  which  the 
term  syphilide  is  applied.  The  eruption  is  free  from  itching,  and  may 
be  preceded  or  accompanied  by  a  fever,  represented  by  disturbance  of 
digestion,  muscular  pains,  headache,  and  prostration,  and  by  an  elevated 
temperature  and  quickened  pulse.  Albuminuria  and  enlargement  of  the 
spleen  are  associated.  This  symptomatic  fever  may  also  accompany  re- 
corrent  attacks.  The  rash  or  eruption  occurs  as  macules,  papules,  and 
pustules,  and  an  important  characteristic  is  the  simultaneous  occurrence 
of  the  several  varieties,  known  as  polymorphism.  The  rash  is  irregu- 
larly rounded,  sharply  defined,  deeply  pigmented,  often  copper-colored, 
and  abounds  in  certain  regions  of  the  body,  especially  on  the  forehead, 
near  the  edge  of  the  scalp,  in  the  vicinity  of  the  genitals,  on  the  palms 
of  the  hands,  and  on  the  soles  of  the  feet.  The  macular  syphUide,  syphi- 
litic erythema,  or  roseola,  appears  especially  upon  the  trunk  as  reddish- 
brown  spots,  fading  somewhat  on  pressure,  and  becoming  more  conspic- 
uous on  the  application  of  heat  or  cold  to  the  skin.  This  rash  lasts 
several  days,  fades  during  a  severe  intercurrent  febrile  attack,  and 
fi^uently  recurs  during  the  latter  part  of  the  secondary  period.  Its 
presence  in  the  nose  is  associated  with  coryza,  and  when  occurring  in 
the  throat  it  gives  rise  to  the  syphilitic  sore  throat. 

The  jHijwZar  syphilide  may  accompany  or  follow  the  macular  rash,  and 
J8  either  sharply  defined  or  has  an  erythematous  base.  The  papules  often 
occur  in  large  numbers,  widely  distributed  over  the  body,  and  present  a 
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variety  of  appearances  according  to  the  degree  of  development  and  the 
secondary  changes.  The  miliary  or  syphilitic  papnle,  syphilitic  lichen, 
is  distinguished  especially  by  its  size  from  the  more  common  large  x>apn- 
lar  syphilide.  The  former  is  about  as  large  as  a  pin's  head,  and  is 
found  in  the  vicinity  of  the  hair-follicles,  especially  in  debilitated  per- 
sons, and  indicates  a  severe  type  of  disease.  The  large  papular  syphi- 
lide occurs  singly  or  in  clusters,  and  persists  for  weeks,  when  tbe  epi- 
dermis desquamates  from  the  surface  and  absorption  gradually  and 
completely  takes  place.  The  presence  of  these  papules  at  the  angles  of 
the  mouth  and  in  the  interdigital  folds  of  the  skin  is  frequently  asso- 
ciated with  cracks,  which  readily  bleed.  *In  like  manner  wben  nu- 
merous upon  the  palms  and  soles  the  thickened  skin  becomes  fissured 
and  painful,  such  localization  receiving  the  term  syphilitic  psoriasis. 
When  the  papules  are  present  in  moist  places  exposed  to  friction,  as 
the  region  of  the  anus  and  genitals,  the  axiUss,  between  the  fingers  and 
toes,  below  the  breast,  the  folds  of  the  navel,  the  mouth  and  pharynx, 
the  surface  of  the  papules  becomes  macerated,  perhaps  ulcerated,  and 
frequently  bleeds.  They  then  receive  the  term  mucous  patches,  plaques 
muqueoses,  or  broad  condylomata  lesions,  which  are  among  the  most 
contagious  manifestations  of  syphilis.  They  frequently  occur  in  num- 
bers, and  when  clustered,  fissured,  and  surrounded  by  inflamed  skin, 
interfere  with  the  function  of  the  part  by  causing  pain,  hence  pro- 
ducing difficulty  in  swallowing,  nursing,  and  defecation.  When  present 
on  the  tongue,  soft  palate,  uvula,  tonsils,  and  pharynx,  they  are  likely 
to  form  ulcers.  Papules  becoming  mucous  patches  and  associated  witk 
catarrh  also  occur  in  the  larynx. 

The  term  pustular  syphUide  is  applied  when  the  papules  suppurate^ 
a  condition  which  is  present  in  the  severer  forms  of  syphilis.  According 
to  the  size  and  secondary'  changes  in  the  suppurating  papules  are  sug- 
gested the  resemblances  to  acne,  ecthyma,  pemphigus,  and  variola.  Acne> 
is  simulated  when  the  pustules  are  in  the  vicinity  of  the  hair-follicles, 
and  therefore  when  they  abound  in  the  hairy  parts  of  the  body.  Pus- 
tules enlarged  to  the  size  of  peas  and  surrounded  by  a  large  dark-redL 
infiltrated  circle  resemble  ecthyma.  The  suggestion  of  variola  is  pre- 
sented by  umbUicated  crusts  formed  by  desiccation,  while  in  syphilitio 
pemphigus  the  pustules  become  confluent  and  suggest  a  suppurating: 
blister. 

Afber  the  disappearance  of  the  secondary  manifestations  of  syphilis, 
especially  in  women,  white  patches,  leukoderma,  with  an  increased  quan- 
tity of  pigment  in  the  vicinit;y',  often  occur  upon  the  neck  and  elsewhere 
on  the  body. 

(General  loss  of  hair,  syphilitic  alopecia,  accompanies  the  outbreak  of 
the  rash,  especially  three  or  four  months  after  the  infection,  the  growtli 
of  hair  being  subsequently  restored.  The  eruption  of  the  papules  or 
pustules  in  tiie  bed  or  at  the  side  of  the  nail,  syphilitic  onychia  aad 
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paronychia,  occurs  soon  after  the  loss  of  hair,  and  caoses  destruction  or 
deformity  of  the  naiL 

Among  the  secondary  manifestations  of  syphilis  is  periostitis,  indi- 
cated by  severe  -poin  called  osteocopic,  especially  marked  at  night,  and 
accompanied  by  localized  swelling.    The  usual  result  of  the  inflamma- 
tion is  a  thickening  and  induration  of  the  bone  from  both  a  periosteal 
and  a  central  growth.    When  the  periosteal  growth  is  circumscribed  it 
is  called  a  node  or  exostosis,  and  is  found  especially  upon  the  tibi»,  the 
clavicles,  and  the  outer  surfEM^e  of  the  cranium.    More  rarely  a  perios- 
titis is  purulent,  producing  a  gelatinous  pus,  which  is  either  evacuated 
or  absorbed ;  in  the  former  case  a  superficial  caries  is  probable,  in  the 
latter  a  bone-scar  results. 

Syphilis  is  the  cause  of  nearly  one-half  of  all  cases  of  iritis,  although 
iritis  occurs  in  only  about  five  per  cent,  of  cases  of  syphilis.  This  affec- 
tion usually  accompanies  the  first  outbreak  or  first  recurrence  of  the  rash, 
and  therefore  appears  within  the  first  six  months  of  the  infection.  The 
milder  forms  are  to  be  recognized  as  productive  of  little  functional  dis- 
turbance, but  are  associated  with  congestion  at  the  edge  of  the  cornea 
and  discoloration  of  the  iris.  When  papules  are  present  in  the  iris  there 
is  severe  pain  referred  to  the  eyes,  aggravated  at  night,  with  intoler- 
ance of  light.  Choroiditis  is  a  secondary  symptom  which  sometimes 
accompanies  iritis,  but  may  occur  independently  of  it. 

The  course  of  pregnancy  is  unfavorably  aJffected  by  syphilis,  since 
abortion  or  miscarriage  is  usually  occasioned  during  the  earlier  manifes- 
tations of  the  disease :  the  habit  of  aborting  should  therefore  suggest 
syphilis  as  a  cause.  Pr^nancy  also  tends  to  prolong  the  duration  of  the 
symptoms  of  syphilis,  although  in  the  later  stages  of  syphilis  impreg- 
nation may  be  impossible. 

The  Tertiary  Stage. — The  later  symptoms  of  sjrphilis  are  manifested 
by  the  presence  of  the  gumma  or  syphiloma  and  by  disease  of  the  bone 
and  viscera.  Such  manifestations  usually  begin  several  years  after  the 
infection,  and  are  generally  separated  from  the  secondary  symptoms  by 
a  period  of  latency,  although  in  rare  instances  of  severe  syphilis  the  gum- 
mata  may  appear  within  six  months  of  infection  and  be  associated  with 
the  secondary  lesions.  The  small  gummata  in  the  skin  produce  the 
i^ciUar  syphilide.  This  is  manifested  by  the  presence  of  nodules, 
either  few  or  many,  sharply  defined,  brownish-red,  resistant,  and  slightly 
projecting  above  the  surface,  of  the  size  of  a  pea  or  bean,  and  starting 
from  the  deeper  layers  of  the  skin.  They  may  be  absorbed,  but  usually 
as  the  surface  is  approached  break  down  and  form  sharply  defined, 
rounded,  and  deep  ulcers,  which  increase  in  size  by  a  similar  change 
in  other  nodules  at  the  periphery.  Their  course  is  chronic,  and  they 
niay  heal  at  one  part  and  progress  at  another,  thus  at  times  causing  ex- 
tensive cicatrices  resembling  those  produced  by  bums.  They  also  tend 
to  recnr.    These  ulcers  are  sometimes  surmounted  by  crusts  of  inspissated 
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Becretioii  of  considerable  size  with  edges  lainellated  like  those  of  au  oyster- 
shell,  when  the  term  rupia  is  applied  to  them. 

The  larger  gnmmata  form  tunioi*s  of  the  skin  and  mucous  membranes, 
muscles,  booes,  and  viscera.  The  giiniiiia  of  the  skin,  as  distinguished 
from  the  tubercular  syphilide,  begins  in  the  solicutaneous  tissue,  and 
gradually  increa^ejs  iu  size,  perhaps  to  that  of  a  walnut-  It  eventually 
adheres  to  the  skiD,  and  hccomas  either  absorl>ed  or  necrotic,  in  the 
latter  case  ending  in  an  ulcer  and  a  scar,  as  does  the  syphilitic  tul>ercle. 

Gummata  of  the  mucous  meiubraues  occur  as  small  nodulw!?;.  gradually 
increasing  in  size,  and  resulting  in  indurated  idcers  which  spread  lat 
erally  and  in  depth,  causing  extensive  destruction  ending  in  defonuing 
scars  or  in  perfonitiou'of  bones  or  cartilage  covered  with  mucous  mem- 
brane. Such  gummata  are  of  more  fi^equent  occurrence  in  the  mouth, 
pharynx,  and  rectum,  but  arc  nire  in  the  stoma4:'h  and  inti'stiue.  The 
nafial  septum  may  lie  i>erforated  and  the  root  of  the  nose  sink  in,  and 
portions  of  the  hard  and  the  soft  palate  and  of  the  uvula  may  ba 
destroyed.  The  soft>  pah\te  is  at  times  united  to  the  posterior  pharyn- 
geal wall,  and  forms  an  unyielding  diaphragm  across  the  naso-pliarj^nx, 
through  which  sometimes  a  very  minute  opening  is  left.  The  exteu* 
sive  cicatrization  of  the  tongue  and  pharynx  and  the  perforation  of  the 
palate  intertcrc  with  speech  and  deglutition,  and  even  with  respimtion. 
Gummatii  of  the  rectum  during  the  stage  of  uh*eration  cause*  painful 
defecation,  while  in  the  stage  of  cicatrization  intestinal  olistruction  may 
result.  The  leukoplaquc^  or  milk  spots  often  found  in  the  mouths  of 
syphilitica  during  the  later  stuges  have  no  nect^asary  connettiou  with 
this  disease,  as  they  occur  in  many  pei-sons  free  from  venereal  taint* 

The  bones  are  a  fa\'orite  seat  of  gummata,  ^iiich  may  develop  fi-om 
the  i>eriosteum  m  a  gummons  pL'riostitis  or  from  the  bone  marrow  as  a 
gummous  osteomyelitis.  The  superficial  gummata  are  hard  and  pain- 
ful at  first,  then  become  soft  and  ekistic,  and  oceasion  the  progitJS&ive 
destructi«>n  of  tlie  bone  cmd  the  formation  of  seiiuf^tra.  The  overlying 
skin  becomes  ulcerated  and  perftiratedj  and  the  carious  bone  is  exposed. 
Both  fiat  and  long  bones  may  l>ecome  thus  discniSirnl,  the  ci-auial  bones 
in  particular  being  frequently  affected,  and  the  resulting  gummata  may 
form  tumoi^s  of  the  inner  and  outer  surlVices  of  the  bone,  leading  to  per* 
foratiou  of  the  skull  and  exposure  of  the  dura  mater.  The  pityection 
of  gummata  from  the  bodies  of  the  vertebrie  may  compress  the  spinal 
cord,  while  al)s*ir]>tion  of  the  central  gummata  of  long  bones  causes  one 
variety  of  the  spina  vent^jsa  found  in  macerated  bone.  Gummata  also 
form  iu  the  joints  in  both  the  synovial  membnine  and  the  ligaments, 
while  tht^*  adjoining  tendons  and  the  bursae,  especially  tlie  ten  do  Achillis, 
are  not  iu  frequent  seats  of  Hie  gumma.  In  dmiifUfi^  miphilUica  there  is 
a  ehronic  intlammiitiou  of  the  fingers  and  to^^,  due  to  a  diffuse  gum- 
mous aifection  of  the  subcntaueous  tissue,  which  eventually  reaches  the 
periosteum  and  involves  the  lig-aments. 
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Gummata  occur  in  the  muscles,  especially  in  those  of  the  upper  part 
of  the  body,  as  circumscribed,  somewhat  movable  indurations,  and  usually 
disapi>ear  by  absorption.  The  occurrence  of  a  chronic  fibrous  myositis 
independently  of  the  formation  of  gummata  as  a  late  result  of  syphilis 
is  considered  probable  by  certain  writers. 

Visceral  Syphilis. — ^The  lesions  of  syphilis  are  often  found  in  the  in- 
ternal organs.  Syphilis  of  the  brain  and  cord  is  considered  in  detail  in  the 
section  on  Diseases  of  the  Nervous  System  (see  pages  528,  592,  618).  The 
oocorrence  of  gummata  of  the  stomach  and  intestine  has  been  referred  to. 
Numerous  observations  have  been  made  of  gummata  of  the  lungs, 
which  have  been  described  as  being  as  large  as  an  egg,  as  few  or  several,  as 
occurring  at  any  part  of  the  lung,  and  as  closely  simulating  in  appearance 
cheesy  tubercles.  They  ai'e  a  late  manifestation  of  syphilis,  and  are  produc- 
tive of  no  disturbance  to  the  function  of  the  lungs.  In  the  light  of  our 
present  knowledge,  the  occurrence  of  pulmonary  symptoms  in  acquired 
syphilis,  esx>ecially  when  associated  with  signs  of  solidification  of  the  lung, 
is  to  be  regarded  rather  as  a  complication  than  as*  a  result  of  this  disease. 
Syphilis  of  the  heart  occurs  in  the  form  of  gummata  or  of  a  diffuse 
fibrous  inflammation,  or  of  both  combined.  The  gumma  is  to  be  found 
▼ithin  the  myocardium,  either  alone  or  with  other  gummata,  and  may  be 
as  large  as  an  apricot  The  diffused  formation  of  fibrous  tissue  may  take 
place  in  tJie  pericardium,  myocardium,  or  endocardium,  in  the  vicinity 
of  the  valves  or  remote  from  them.  Mracek  has  recently  collected  sixty- 
one  cases  regarded  as  of  unquestionable  cardiac  syphilis.  The  conspicu- 
ous symptoms  were  those  attributable  to  muscular  insufficiency,  and  were 
characterized  by  palpitation,  a  sense  of  oppression,  pain,  and  dyspnoea, 
even  severe  angina  pectoris.  Semmola  calls  especial  attention  to  extreme 
irre^larity  in  the  action  of  the  heart.  In  one-third  of  the  cases  collected 
by  Mracek  death  occurred  suddenly,  either  taking  place  without  warn- 
ing or  being  immediately  preceded  by  coma  or  epileptiform  convulsions. 
Heubner  has  called  attention  to  the  importance  of  syphilis  in  the 
etiology  of  endarteritis,  especially  of  the  smaller  arteries  of  the  brain. 
Both  a  periarteritis  and  an  endarteritis  may  occur  in  this  organ  as  late 
lesions  of  syphilis  even  if  the  cerebral  gumma  or  a  gummous  inflamma- 
tion of  the  meninges  is  absent,  and  produce  various  disturbances  depend- 
ent upon  the  seat  and  distribution  of  the  arteries.  The  affection  of  the 
Wood-vessels  is  especially  pronounced  in  those  cases  of  cerebral  syphilis 
in  which  the  symptoms  resemble  those  of  general  paraljrsis.  It  has  long 
been  recognized  that  chronic  thickening  of  the  aortic  intima  previous 
to  the  age  of  forty  is  principally  due  to  syphilis,  and  many  authors  con-. 
sider  that  a  similar  alteration  of  the  arteries  elsewhere  may  be  due  to 
the  same  cause :  hence  this  disease  is  regarded  as  of  impoi*tance  in  the 
etiology  of  aneurisms  and  disease  of  the  heart  and  kidneys  in  which 
chronic  endarteritis  is  a  conspicuous  feature.  Further  attention  is  given 
to  this  subject  in  the  consideration  of  the  affections  of  the  arteries. 
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Syphilis  of  the  liver  is  also  manifested  by  the  oocnrrence  of  gummata 
and  a  difEtise  fibrous  inflammation.  The  g^ummata  occur  i>articularly  in 
the  vicinity  of  the  suspensory  ligament,  often  in  groups,  and  are  to  be 
found  isolated  in  other  parts  of  the  liver,  both  near  the  surface  and  within 
the  substance  jof  the  organ.  As  a  result  of  the  absorption  of  the  gummata 
the  liver  is  divided  by  the  contraction  of  the  surrounding  cicatricial  tis- 
sue into  irr^ular  lobulations,  which  are  often  associated  with  a  fibrous 
perihepatitis,  and  the  lobulated  liver  is  as  suggestive  of  syphilis  as  the 
gumma  is  pathognomonic  of  this  disease.  Syphilis  of  the  liver  is  not 
characterized  by  other  symptoms  than  those  dependent  upon  obstruction 
to  the  portal  circulation,  which  is  usually  moderate  in  degree.  Gummata 
are  also  to  be  found  in  the  pancreas  and  the  spleen,  and  rarely  in  the 
kidneys  and  the  suprarenal  cax>sules. 

Syphilis  of  the  testis  is  an  important  affection  as  frequently  leading 
to  the  recognition  of  the  cause  of  obscure  conditions  due  to  visceral 
syphilis.  There  are  two  products,  one  an  interstitial  orchitis,  the  other 
a  gumma,  although  both  may  be  associated.  In  interstitial  orchitis  there 
is  fibrous  thickening  of  the  tunica  albuginea  and  the  septula  of  the  testis, 
and,  in  consequence,  on  section  of  the  gland  an  arborescent  apx)earance 
is  presented  suggesting  that  of  a  deer-horn.  The  testicle  becomes  atro- 
phied in  consequence  of  the  contraction  of  fibrous  tissue,  and  a  symmetrical 
or  irregular  shrinkage  results.  The  gumma  is  indicated  by  an  enlarge- 
ment of  the  testicle,  due  to  the  presence  of  one  or  several  gummata^  which 
increase  in  size,  tending  to  produce  a  symmetrical  enlargement,  syphilitic 
sarcocele,  or  syphilitic  testicle,  with  increasing  destruction  of  the  tubules, 
and  the  tunica  vaginalis  becomes  obliterated,  from  an  associated  perior- 
chitis. Both  interstitial  orchitis  and  the  gumma  may  be  found  in  one 
or  both  testes,  progressing  slowly,  and  usually  unaccompanied  by  other 
symptoms  than  those  caused  by  the  size  and  weight  of  the  gummous 
testicle.  The  gummous  differs  from  the  tuberculous  orchitis  in  the  usual 
limitation  of  the  process  to  the  body  of  the  testicle,  and  in  the  cus- 
tomary freedom  from  disease  of  the  epididymis,  vas  deferens,  seminal 
vesicle,  and  prostate.  It  differs  from  malignant  tumors  of  the  testicle 
in  slowness  of  growth  and  freedom  from  pain,  and  fix>m  both  malignant 
and  tuberculous  testes  in  showing  no  tendency  to  ulceration  or  to  the 
formation  of  fungous  excrescences.  Despite  these  differences,  the  syphi- 
litic testicle  has  often  been  removed  with  the  diagnosis  of  sarcoma.  Ab- 
sorption of  the  gumma  may  take  place  with  induration,  while  softening 
or  suppuration  rarely  occurs.  Gummata  and  interstitial  inflammation 
.  may  occur  in  the  ovaries  and  in  the  mammary  gland. 

HEREDITARY   SYPHILIS. 

Hereditary  syphilis  is  derived  from  either  father  or  mother  or  from 
both  parents,  the  semen  or  ovum  being  capable  of  conveying  the  dis- 
ease ;  and  it  has  been  observed  that  one  of  a  pair  of  twins  may  inherit 


INFEOTIOUB  DISEASES.  313 

syphilis  while  the  other  remains  exempt.    A  distinction  may  be  drawn 
between  hereditary  syphilis  and  congenital  S3rphilis,  the  former  repre- 
senting an  infection  of  the  semen  or  ovum,  while  in  congenital  syphilis 
both  parents  may  be  free  from  the  disease  at  the  time  of  conception,  yet 
the  mother  be  subsequently  infected,  perhaps  by  a  third  person,  and  in- 
fection of  the  foetus  result,  this  event  being  the  more  probable  the  younger 
the  foetos.    This  method  of  infection  has  been  designated  intra-uterine, 
although  Kassowitz  concluded  that  the  syphilitic  virus  does  not  pass 
through  the  vascular  walls  dividing  the  foetal  from  the  maternal  blood. 
As  a  rule,  the  syphilitic  father  infects  the  wife  and  has  sjrphilitic  off- 
spring, but  a  syphilitic  Mher  may  impregnate  a  healthy  motiier  and  may 
or  may  not  beget  a  syphilitic  cluld.     A  healthy  father  may  impregnate 
a  syphilitic  mother  and  a  like  result  follow.     The  likelihood  of  the  syph- 
ilitic &ther  or  mother  begetting  syphilitic  oflfepring  apparently  depends 
upon  the  stage  of  the  disease  in  the  parent  at  the  time  of  conception. 
*  If  in  either  the  earlier  manifestations  of  syphilis  are  present,  the  child  is 
usually  syphilitic.     If  both  parents  show  the  earlier  manifestations  of 
syphOis,  the  child  is  sure  to  be  syphilitic.     If,  on  the  contrary,  syphilis  is 
latent  in  the  parents  at  the  time  of  conception,  the  oflfepring  may  or  may 
not  be  syphilitic    If  there  have  been  no  symptoms  of  sjrphilis  for  sev- 
eral years  in  either  parent,  or  if  only  tertiary  manifestations  be  present, 
the  children  are  likely  to  be  free  from  syphilis.    The  limit  of  time  be- 
tween the  infection  of  the  parent  and  the  possibility  of  transmitting 
syphilis  has  been  somewhat  arbitrarily  fixed  at  from  four  to  six  years, 
although  cases  are  reported  in  which  after  many  years  from  infection 
syphilis  has  been  transmitted.     It  is  generally  agreed  that  the  tendency 
to  transmit  syphilis  to  the  oflfepring  is  diminished  by  antisyphilitic  treat- 
ment. 

MoBBiD  Anatomy. — In  hereditary  syphilis,  in  addition  to  such  cir- 
comseribed  and  diflfuse  formations  of  fibrous  tissue  as  occur  in  acquired 
syphilis,  there  is  to  be  found  the  typical  lesion  discovered  by  Wegner  near 
the  epiphyses  of  the  long  bones  and  known  as  syphilitic  osteochondritis. 
It  is  characterized  by  an  excessive  width  of  the  zone  of  ossification,  the 
edge  of  which  is  jagged.  The  lime  salts  are  irregularly  deposited  in  it, 
and  an  extreme  brittleness  results,  in  consequence  of  which  the  epiphyses 
niay  be  separated  from  the  shaft.  Especial  importance  is  to  be  attached 
to  the  alterations  found  in  the  lung,  since  they  frequently  prove  the 
immediate  cause  of  death.  The  white  hepatization  first  described  by 
Virchow,  in  which  the  lungs  are  distended,  non-crepitant,  of  a  grayish- 
^hite  color,  and  the  alveoli  filled  with  epithelium  in  a  state  of  fiatty 
d^eneration,  is  found  in  the  still-born  or  in  those  dying  soon  aflber  birth. 
Heller  has  recently  described  the  frequent  occurrence  of  a  fibrous  pneu- 
iftonia  due  to  inherited  syphilis  and  more  or  less  extensively  distributed 
throughout  the  lungs.  Both  the  cellular  infiltration  and  the  fibrous 
thickening  of  the  interstitial  tissue  cause  a  narrowing  of  the  alveoli. 
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while  the  lungs  ai-e  large,  red,  and  dense.  The  infected  jwrtions  of  the 
lung  are  often  emphysematous.  This  fibrous  pneumonia  occurring  in 
fJEkmilies  in  which  the  older  children  were  bom  prematurely  or  died  of 
syphilis  during  or  after  birth  may  or  may  not  be  combined  with  other 
manifestations  of  syphilis.  Oummata  are  stated  to  be  present  in  the  lungs 
in  one-fourth  of  the  cases  of  inherited  sjrphilis.  Among  the  visceral 
lesions  of  clinical  importance  to  be  met  with  in  hereditary  syphilis  are 
enlargement  of  the  liver,  in  which  miliary  gummata  may  occur,  en- 
largement of  the  spleen,  oft^en  forming  a  palpable  tumor,  and  fibrous  in- 
duration of  the  pancreas.  Combined  fibrous  thickenings  and  gummata 
may  be  found  in  the  several  viscei-a,  though  more  rarely  than  in  acquired 
syphilis. 

Symptoms. — ^The  more  recent  the  infection  of  the  parent  at  the  time  of 
conception,  the  earlier  after  birth  do  the  symptoms  of  hereditary  syphilis 
make  their  appearance.  They  are  usually  more  severe  if  the  syphilis  is 
inherited  from  the  mother,  while  the  older  children  of  syphilitic  parents 
commonly  suffer  more  seriously  than  the  younger  from  the  manifestations 
of  the  disease.  As  has  already  been  stated,  abortion  or  miscarriage  is 
the  frequent  outcome  of  impregnation  soon  following  infection.  In  sub- 
sequent pi*egnancies  the  children  may  be  still-born,  or  may  live  for  a  few 
minutes  after  birth,  in  which  case  white  hepatization  of  the  lungs  is  oftien 
found  and  eechymoses  are  frequent :  the  so-called  hemorrhagic  syphilis 
of  the  new-born  may  find  an  explanation  in  this  aftection  of  the  lungs. 
In  the  children  of  later  pregnancies  the  symptoms  of  syphilis  become 
manifest  in  the  course  of  days,  weeks,  or  months  aftier  delivery,  according 
to  the  duration  and  severity  of  the  symptoms  in  the  parent  The  longer 
the  period  between  birth  and  the  development  of  the  symptoms  of  syphilis 
the  more  possible  is  intra-uterine  infection  as  a  cause,  and  a  knowledge  of 
the  previous  history  of  the  parents  becomes  important  when  answering 
the  question  whether  the  syphilitic  symptoms  in  the  child  at  the  end  of 
six  weeks  afl^er  delivery  are  due  to  inherited  syphUis  or  to  infection,  either 
intra-uterine  or  during  birth. 

The  infants  of  enfeebled  vitality  from  inherited  syphilis  are  small  and 
emaciated,  showing  both  the  cutaneous  and  the  visceral  lesions  of  syph- 
ilis. Coryza  and  a  feeble,  hoarse  cry  are  often  present  Pemphigus  is 
especially  frequent,  either  at  birth  or  within  a  day  or  two  afterwards,  as 
purulent  blisters  upon  the  hands  and  feet ;  and  this  syphilide  is  of  grave 
import.  The  characteristic  changes  of  the  epiphyseal  cartilage  are  to  be 
found,  and  death  usually  occurs,  oft;en  being  the  result  of  pulmonary 
syphilis  or  of  broncho-pneumonia.  Other  children  may  appear  well 
nourished  at  the  time  of  birth,  but  in  the  course  of  a  few  weeks,  usu- 
ally not  later  than  throe  months,  according  to  the  stage  of  syphilis  in 
the  parent,  the  symptoms  of  hereditary  syphilis  appear,  generally  con- 
fined to  the  skin  and  the  mucous  membranes.  Macules,  oftien  combined 
with  papules,  abound.    The  papules  near  the  mouth,  anus,  and  genitolB 
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rapidly  become  luui'ous  patches,  while  those  upon  the  palms  and  soles  tend 
to  assome  the  characteristics  of  psoriasis.  Pustules  rapidly  develop  and 
tend  to  coalesce,  especially  upon  the  hands  and  feet,  producing  pemphigus. 
Snuffles  also  appear,  and  may  even  precede  the  rash,  and  the  skin  in  the 
vicinity  of  the  nostrils  becomes  macerated  and  ulcerated,  while  crusts 
form  and  interfere  with  respiration,  especially  when  nursing.  Cutaneous 
aloers  and  gummata  are  rare  early  manifestations  of  inherited  syphilis, 
idthongh  the  ulcerated  gumma  of  the  niisal  septum  leads  to  the  depression 
of  the  root  of  the  nose,  with  its  suggestive  deformity.  The  nutrition  of 
the  child  becomes  impaired,  the  infiint  is  wrinkled,  ansemic,  and  fretful, 
and  its  death  is  likely  to  take  place  within  a  few  months. 

The  child  may  recover  from  the  immediate  manifestations  of  heitKii- 
lary  syphilis,  but  its  development  is  usually  stunted,  rickets  is  frequent, 
and  chronic  osteitis  may  cause  sclerosis  of  the  bones.  As  the  iige  of 
puberty  is  reached,  a  fresh  outbreak  of  the  disea^^e  niiiy  arise,  and  gummata 
and  ulcers  frequently  appear.  Hutchinson  i*^ards  as  indicative  of  hered- 
itary syphilis  the  combination  of  keratitis,  producing  more  or  less  per- 
manent opacity  of  the  cornea,  labyrinthine  disease,  causing  deafness,  and 
a  cresoentic  notching  of  the  upper  middle  incisor  teeth,  which  are  also 
fiuther  apart  at  the  base  than  at  tlie  cutting  edge.  Such  alterations  may 
be  due  also  to  other  conditions  seriously  modifying  nutrition,  and  there- 
fore are  not  absolutely  characteristic  of  inherited  syphilis. 

DuLGNOBis. — The  diagnosis  of  syphilis  is  not  to  be  made  until  indura- 
tion in  the  r^ion  of  the  primary  lesion  and  in  the  neighboring  lymph- 
l^ds  has  taken  place.     The  recurrent  and  polymorphic  nature  of  the 
emption  and  its  association  with  indurated  glands  makes  the  diagnosis 
during  the  secondary  symptoms  relatively  easy,  despite  the  frequent 
usertion  of  no  known  exposure.     In  the  latest  stage  of  cutaneous  syphilis 
the  obstinate  ulcerations  of  gummata  are  to  be  discriminated  from  lupus, 
that  is,  cutaneous  tuberculosis,  which  they  most  closely  simulate.     The 
gammata  are  vascular,  painful,  and  rapidly  form  deep,  crater-like  ulcers, 
which  are  benefited  by  antisyphilitic  treatment  and  heal  with  the  for- 
nuUion  of  depressed  scars.     Cutaneous  tuberculosis,  on  the  other  hand, 
Qsnally  b^ns  early  in  life,  progresses  slowly,  and  gives  but  little  pain. 
There  is  extensive  cheesy  degeneration ;  the  ulcers  are  less  sharply  de- 
fined, are  not  benefited  by  antisyphilitic  treatment,  and,  when  healed,  are 
replaced  by  superficial  scars.    The  diagnosis  of  cutaneous  tuberculosis  is 
to  be  made  by  the  histological  examination,  the  discovery  of  the  character- 
istic bacUli,  or  the  occurrence  of  positive  results  from  the  inoculation  of 
portions  of  the  growth.     Visceral  syphilis  produces  disturbances  in  func- 
tion of  various  organs  in  no  way  differing  from  those  due  to  other  causes. 
The  history  of  the  patient  may  aid  in  the  differential  diagnosis,  and  the 
physical  examination  may  show  the  induration  left  from  a  primary  lesion, 
Seneral  enlargement  of  the  lymphatic  glands,  deep  and  deforming  cica- 
trices  of  the  skin,  pharynx,  or  rectum,  tibial  nodes,  or  a  syphilitic  testicle. 
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Visceral  83rphilis  may  yet  exist,  although  the  physical  examination  of  the 
surface  of  the  body  gives  no  aid  in  recognizing  the  cause  of  the  visceral 
lesions.  The  diagnosis  of  the  especial  lesion  of  the  organ  concerned  and 
the  means  of  forming  an  opinion  as  to  the  cause  of  the  lesion  are  especially 
considered  in  the  description  of  the  diseases  of  the  various  organs. 

Prognosis. — The  prognosis  of  acquired  syphilis  is  never  to  be  defi- 
nitely forecast.  Although  spontaneous  cures  may  occur  at  any  stage  in 
its  progress,  various  treatments  prove  effectual,  and  the  so-called  specific 
treatment  often  produce  almost  immediate  benefit,  there  are  cases  obsti- 
nate to  all  forms  of  treatment,  temporary  benefit  may  be  followed  by 
a  renewed  outbreak,  and  even  without  external  manifestations  visceral 
lesions  may  slowly  progress.  There  is  no  absolute  test  of  the  time  when 
recovery  from  S3rphilis  has  taken  place.  Experienced  authorities  agree 
that  a  period  of  two  to  four  years  must  elapse  before  the  probability  of 
recovery  is  assumed.  In  general,  syphilis  pursues  a  milder  course  in 
strong  vigorous  x)ersons  of  cleanly  habits  and  in  favorable  surroundings, 
while  the  progress  is  slow  and  severe  in  persons  debilitated  by  insanitary 
surroundings  or  by  tuberculosis,  scrofida,  malaria,  or  alcoholism.  The 
idiosyncrasy  of  the  patient  is  also  of  importance,  perhaps,  to  be  explained 
by  the  relative  immunization  of  certain  individuals  in  virtue  of  syphilis 
in  a  near  ancestor.  When  death  results,  it  is  due  either  to  an  exten- 
sive invasion  of  the  brain  or  to  the  localization  of  the  disease  in  a  part 
especially  necessary  for  the  maintenance  of  life,  as  important  cerebral 
centres,  the  heart,  or  the  lungs,  or  to  an  extensive  destruction  of  an  im- 
portant organ,  like  the  liver,  or  to  a  limited  but  prohibitory  interference 
with  the  function  of  the  alimentary  canal.  S3rphilis  also  acts  as  one  of 
the  conspicuous  causes  of  general  amyloid  degeneration,  the  presence  of 
which  is  necessarily  fatal. 

The  prognosis  of  hereditary  syphilis  is  extremely  grave,  since,  accord- 
ing to  Kassowitz,  one-third  of  those  diseased  die  in  the  first  six  months 
of  life.  The  prognosis  is  the  more  favorable  the  later  after  birth  the 
manifestations  appear. 

Prophylaxis. — Although  in  recorded  cases  syphilis  has  been  con- 
tracted from  drinking  out  of  cups  attached  to  public  fountains^  from 
accidental  contiict  with  individuals  infected  with  the  poison,  and  in 
numerous  other  strange  methods,  even  at  the  communion-table,  such 
accidents  are  so  rare  and  unforeseeable  that  they  must  be  considered 
among  the  calamities  of  life  against  which  no  prevision  can  protect 
Accidental  infection  of  the  practitioner  of  medicine  is  unfortunately  not 
infrequent — liable  to  occur  to  any  gynaecologist,  obstetrician,  or  surgeon. 
In  the  vast  majority  of  cases,  however,  syphilis  is  produced  by  impure 
coitus,  and  is  to  be  avoided  by  a  moral  life. 

Attempts  have  been  made  to  prevent  the  development  of  syphilis  hj 
the  regulation  of  prostitution,  a  practice  which,  indeed,  prevails  in  a 
large  part  of  Europe.    Without  occupying  space  with  any  detailed  dkh 
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cossioQ  of  this  matter^  we  desire  to  express  our  conviction  that  such  regu- 
Iition  is,  at  least  so  £eu*  as  concerns  the  United  States  of  America,  not  a 
measare  to  be  fiivored.  We  have  reached  this  conclusion  not  through 
uiy  moral  or  philanthropic  reasoning^  nor  have  we  any  sentiment  con- 
ceming  the  matter.  If  83rphilis  could  be  banished,  or  even  seriously 
diminished,  by  licensing  houses  of  prostitution,  we  believe  that  it  would 
be  the  duty  of  government  to  disregard  the  feelings  and  rights  of  indi- 
Tidnals  as  ruthlessly  as  it  disregards  the  right  of  animals  to  live  when  it 
sets  a  bounty  upon  the  heads  of  wolves.  We  believe,  however,  that  no 
measures  that  can  be  taken  would  be  of  any  value.  It  is  notorious  that 
ilthoQgh  police  espionage  and  bureaucratic  government  have  reached  in 
Eorope  their  seemingly  most  perfect  development,  and  although  such 
loremment  has  strained  itself  to  the  utmost  to  protect  its  citizens  from 
qfphiliSy  yet  syphilis  is  most  rife  in  those  countries  in  which  the  gov- 
crnmeiit  most  assiduously  attempts  to  protect  its  male  citizens  from 
the  oonsequences  of  impure  life.  In  the  United  States,  where  respect 
far  the  rights  of  the  individual  is  carried  to  an  extreme,  where  the 
goremment  itself  has  the  looseness  and  inefficiency  which  seem  to  be 
die  inevitable  outcome  of  democracy,  we  believe  that  any  atteinx)t  at 
lodi  r^:alation  of  prostitution  would  rather  increase  than  diminish  the 
spread  of  the  disease ;  because  it  would,  in  a  measure,  increase  sexual 
impurity  by  taking  away  the  fear  of  consequences,  which  undoubtedly  is 
adteck  upon  many,  and  because  by  the  sense  of  confidence  begotten  it 
vould  diminish  the  watchfulness  of  the  individual  to  protect  himself 
bm  the  results  of  his  own  acts. 

The  question  of  marriage  is  continually  referred  to  the  practitioner  by 
penoDS  suffering  from  syphilis.  The  statements  of  syphilogmphers  as 
to  the  time  when  marriage  may  be  contracted  with  a  fair  probability  of 
kealth  to  the  woman  and  to  the  offspring  vary.  In  our  opinion  four  years 
ii  the  least  period  which  should  be  allowed  to  elapse.  The  number  of 
vomen  whose  lives  have  been  wrecked  by  marriage  with  syphilitics  is 
ippalling.  The  rule  should  be  absolute  that  at  least  two  yeai-s  of  con- 
tinuous treatment  and  two  years  of  interrupted  treatment  should  pass 
kf  before  marriage  is  contracted.  Syphilitic  lesions  which  occur  after 
ftis  date  are  generally  believed  to  be  non-contagious  and  not  inheritable. 
Treatment. — There  are  only  two  drugs  which  are  of  value  in  the 
beatment  of  syphilis, — namely,  mercury  and  potassium  iodide.  Of 
theie  mercury  is  especially  adapted  to  the  early  stages  of  the  disease, 
iodide  to  the  later.  The  first  question  which  the  physician  has  to 
iDBwer  is  when  to  begin  specific  treatment  There  are  two  different  ideas 
tad  oonoeming  this  subject  by  syphilographers :  according  to  one  teach- 
ing, specific  medication  should  be  begun  just  so  soon  as  the  diagnosis  is 
iMdeout;  aooording  to  the  other,  it  should  not  be  entered  upon  until 
Intinct  secondary  manifestations  appear.  According  to  our  belief,  the 
iat  of  these  teadiings  is  correct ;  but,  on  the  other  hand,  mercurials 
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should  not  he  given  until  the  diagnosis  is  establisbed,  as  it  is  a  matter  of 
vital  importance  for  the  individual  to  know  whether  he  has  or  has  no|i 
sj7>hilis  ;  wlieroEis  if  mercurials  be  given  l^efore  this  knowledge  is  attained 
eeitainty  niuy  he  impossible.  We  l^elieve  Hiiecific  treatment  should  lie 
commeueed  as  soon  a«  the  diagnosis  is  made,  for  vai'ioiis  reasons,  q&  im- 
portant among  which  may  lie  mentioned  the  possil>ilities  of  |>erm 
local  injuries  by  the  specific  lesions  and  the  great  danger  of  the  accideni 
infection  of  other  indiviihials  through  the  presence  of  the  primary  sore. 
Moreover^  although  in  some  parts  of  the  world  the  public  knowledge  that 
a  man  has  had  syphilis  tlo*.^  not  sen^sibly  injure  his  prospects  in  life,  it  is 
not  so  in  the  Uniteil  States.  We  do  uot  believe  that  any  advantage  IS 
gained  by  waiting.  The  talk  of  certain  prominent  syphilogmphers  about 
the  diM^Lse  getting  **ripe"  seeuLS  to  us  a  remnaut  of  median^al  feticlijsi& 

3Iereury  may  be  administered  by  the  mouth,  liy  inunction,  or  by 
hypodermic  medicatioiK  In  the  grciit  majority  of  casei^,  especially  in 
the  beginning  of  the  disease,  administration  by  the  mouth  is  preferred, 
inunctions  being  to  many  uupleasiuit  and  often  involving  the  risk  of 
discovery  j  hypodermic  injections  are  als^>  more  or  less  unpleaiiant  and 
require  some  skill  in  their  administration.  Both  inunctions  and  hypo- 
dermic medication  have  the  great  advjuitage  of  Ix^ing  ICwSS  liable  to  disturb 
the  digestion  and  product*  diarrlio3a.  and  on  occasion  must  l)e  used. 

Syphilograpbei'S  vary  greatly  in  their  recommendation  of  individual 
preparations  of  mercury  :  some  prefer  mercury  with  chalk  or  gray  pow* 
der,  others  adhere  to  blue  pill  or  to  calomeh  whilst  still  others  ^&&i 
the  red  or  the  green  iodide  of  mercury.  It  is  probable  that  one  of  th«ee 
preparations  is  as  efifeetive  as  the  other,  lu-ovided  it  be  given  in  the 
proportionate  dose,  although  clinical  experience  shows  that  sometinii^ 
one,  sometim*^  another,  suits  better  tlie  individual  case. 

Again,  two  methods  of  asing  the  mercury  exist :  one  is  to  make  a 
seri^  of  acute  attacks,  so  to  speak,  of  mercurialism ;  the  other  is  to 
maintain  a  steady  mild  inMuenc^e.  It  is  very  doubtful  whether  one  of 
these  plans  has  any  distinct  advantage  over  the  other.  Wi*  have  pro- 
teri-ed  to  use  the  milder  method,  to  give  the  mercurial  steadily  in  surli 
dose  as  shall  keej)  the  condition  just  below  that  of  ptyalism.  When  tlie 
syphilitic  proccvSsi^s  are  active,  and  esi>ecially  when  they  involve  a  vital 
orgaUj  mild  ptyalism  should  be  pi-oduced  if  it  be  posKsible. 

The  length  of  time  over  which  mercurial izat ion  is  to  l>e  carried 
should,  in  our  opinion,  be  about  two  years.  The  mercurial  course  should 
always  h(*.  followed  by  one  of  potassium  iodiile,  which  should  be  kept 
up  for  many  months  or  a  year,  the  drug  being  giv€*n  in  such  dose  as  not 
to  disturl*  the  digestion  or  produce  any  systemic  efit*ct.  The  object  of 
this  proccilure  is  twofold  :  the  prolonged  exhibition  of  mercurials  leads 
to  the  deposition  of  mercury  in  the  tissues,  whilst  the  iodide  restores  this 
mercury  to  a  s^duldc  stilt,  with  a  consequent  reabsorptiou  into  the  blood 
and  elimination.     In  the  second  place,  the  iodide  is  a  very  useful  remedy 
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in  the  relief  of  remaining  proeesses  of  the  specific  disease :  it  sliould  be 
given  in  increasing  closes  nntil  evidences  of  iodii^m  are  induced,  and  then 
iu  half  or  three-quarter  doses  continuously  for  one  year. 

As  a  rule,  tht^  niercuriaLs  and  pot^i^ssiuui  iodide  arc  much  better  borne 
by  syT)hilitica  thao  by  noruial  iudivitl ui:dHt  ^o  that  the  failure  of  one  of 
these  dru^,^  given  in  hirgc  doms  to  produce  systemic  reaction  is  prcMimp- 
tive^  though  not  positi^eT  evidence  of  the  existence  of  syphilis,  provided 
the  immunity  lias  not  been  obtained  by  the  gradoal  use  of  the  remedy. 
Nevertheless,  there  are  syphilitic  persons  who  will  not  tolerate  merciuy, 
or  in  whom  the  iodides  in  minute  doses  produce  at  once  constitutional 
sj^mptouLS*  III  such  i^emoiis  it  will  usually  be  found  that  the  small  dose 
of  the  mercurial  or  of  the  iodide  accomplishes,  so  Air  as  the  discjise  is 
oonoerued,  the  same  result  as  in  the  ordinary  individual  is  produced  by 
the  larger  dase.  The  prest^uce  of  the  idiosyncrasy  is  therefore  not  an 
indiiTation  for  the  withdrawal  of  the  drug,  but  for  the  reduction  of  the 
dose.  In  giving  potassium  iodide  it  is  oHen  essential  that  doses  as  large 
as  can  be  borne  l>e  administered.  In  a  doubtful  case  ten  grains  three 
times  a  day  may  lie  fii-st  given  ;  a  few  days  later,  tweuty  grains ;  if  this 
be  tolerated,  forty  gmins  may  be  administered  at  once  j  and  if  this  pro- 
duce no  iodism,  three  drachms  a  day  may  l3e  given  in  dilute  solution, 
preferably  in  milk. 

The  treatment  which  has  thiLs  been  detailed  is  that  of  a  case  of  syph- 
ilis which  pursues  a  favorable  course  and  does  not  develop  any  severe 
loc;U  manilt^tatioiis  or  derangemeut  of  the  health  or  digestion.  If  such 
manifestations  occur,  modification  of  the  treatment  is  usually  necessary. 
Large  or  small  dases  of  the  mercurials  may  be  given,  or  large  or  small 
doeeB  of  the  iodides  may  be  required. 

It  is  sometimes  ad\'autageou8  to  abandon  temporarily  the  use  of  mer- 
cury, as  it  seems  at  times  almost  to  lose  its  effect  upon  the  system.  Under 
such  circumstances  it  is  liest  to  give  the  patient  a  coui^se  of  the  iodide 
and  then  to  return  to  the  mercury.  Often,  especially  in  the  advanced 
stages  of  the  disease,  a  mixed  treatment  with  the  mercuiy  and  the  iodide 
is  advantageous. 

When,  owing  to  the  involvement  of  some  important  organ  in  a  syph- 
ilitic lesion,  specisd  accidents  occur  in  syphilis,  the  principle  of  treatment 
is  to  meet  such  accident  as  it  would  te  met  if  it  arose  from  other  cause, 
and  at  the  same  time  to  push  actively  antispecific  medication.  If  the 
syphilis  dangeroiLsly  involve  auy  vital  organ,  mercury  should  usually  be 
administered  iu  large  dose  at  once,  so  a^i  to  remove  the  gumma  and  pre- 
vent the  secondary  elTects  of  pressure  or  of  inflammatory  iuvolA^emeut. 
These  principles  will  be  found  worked  out  iu  some  detail  in  the  article  on 
Cerebral  Syphilis,  to  which  the  reader  is  referred.  The  methods  of  mer- 
curializatiou  by  inunction  and  by  hypodermic  medication  are  also  de- 
scribed there. 

The  only  prepamtion  of  mercury  which  should  be  used  hypodermically 
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is  corrosive  sublimsite.     Very  many  other  simple  and  coiuplical*?*!  pr*»ptt* 

mtioixs  have  been  ri^eoiumended  from  time  to  time,  but  ai-e  of  inferior 
value.  The  rule  in  syphilis  i.s  that  cachexia  coutra- indicates  the  use  of 
merciunalsj  yet  we  have  often  seen  syphilitic  ciichexia  yield  rapidly  to 
the  combiuation  of  eorrosi\^e  sublimate  with  tincture  of  chloride  of  iron. 
and  we  cuusider  it  iiu  axiom  that  wheu  in  syphilitic  cachexia  there  \>  a 
very  pronounced  aniBmia  such  combination  should  be  used, 

Mercurialization  may  be  produced  by  the  process  of  fumigation,  either 
with  calomel  or  with  ciimabar.  The  method  is  espt^^ially  useful  iu  c^m^ 
of  sj^philitic  eruptions.  The  patient  should  sit  upon  a  stool  or  chair, 
enveloped  with  a  blanket  tightly  secured  around  the  neck  and  spread  out 
below  iu  the  manner  of  a  ti^nt.  Beneath  the  chair  the  mercurial  is 
volatilized  ou  an  ordiuai'y  tin  plat<*  w^ith  a  lamp  uuderneath  it.  Various 
patterns  of  lamps  are  furnished  by  instrument- makers,  but  the  simple 
spirit-lamp  set  uijon  a  plate,  with  an  ordinary  chemical  tripod  over  it, 
will  suffice. 

The  general  tendency  of  syphilis  is  to  the  breaking  down  of  the  con* 
stitutiou,  m  that  dmiug  antisyphilitic  medication  it  is  essential  that  the 
bodily  health  of  the  patient  be  maintained  by  hygienic  and  other  means. 
According  to  our  exiterieuce,  syphilitic  diseases  in  the  woman  are  pi^neto 
yield  less  readily  than  iu  the  man,  and  especially  to  be  connect-ed  with 
anaemia  and  exhaustion  :  so  that,  whilst  very  active  specific  me<licatioii  is 
often  necessaiy,  great  care  must  be  taken,  by  the  use  of  iron^  tonics,  and  ^ 
hygienic  measures,  to  nuiintaiu  the  strength  of  the  patient  ■ 

In  congenital  syphilis  the  best  treiitmeat  consists  in  rubbing  the  abdo- 
men  of  the  child  with  mercurial  ointment  and  covering  it  with  a  flannel 
smeared  w^ith  the  drug.  If  it  be  import4int  not  to  arouse  suspicion^  mer* 
cujy^  with  chalk  or  other  preparation  may  l>e  gi^en  by  the  mouth  ;  later 
iu  the  disorder  the  mixed  treatment  of  uiereury  and  iodide  is  very  nsefU* 
The  antispecific  medication  should  be  k**pt  up  at  intervals  for  years^  and 
the  child  should  be  esi>ecially  watched  at  the  period  of  the  second  den^ 
tition  and  at  puberty  for  the  development  of  lesions,  whose  presence  will 
be  the  signal  for  immediate  active  medication. 
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CHAPTEE   IV. 

DISEASES  DUE  TO  ANIMAL  PARASITES. 

A  VARIETY  of  animal  parasites  find  their  host  in  man,  are  nonr- 
jUied  at'  his  expense,  and  either  produce  little  or  no  disturbance  or 
gire  rise  to  grave,  if  not  fiEktal,  disease.  In  their  structure  they  vary 
from  the  simplest  forms  of  animal  life  to  those  more  highly  differen- 
tiated. As  a  rule,  they  enter  the  body  in  food  or  drink,  and  either 
mnain  permanently  in  the  intestinal  canaJ,  or,  migrating  from  this 
region,  are  to  be  found  even  in  the  remotest  parts  of  the  body ;  while 
ether  parasites  infest  the  skin,  are  incapable  of  extensive  migration,  and 
produce  simply  local  disturbance.  In  our  consideration  of  the  subject 
Te  have  closely  followed  Mosler  and  Peiper. 

PARASITIC   PROTOZOA. 

Of  the  lowest  form  of  animal  life,  the  protozoa^  several  varieties 
oocnr  among  human  parasites.  One  of  the  most  important  of  these  is 
the  Amc^  eoli  or  dysenteriw,  which  plays  an  important  part  in  the  pro- 
duction of  dysentery.  (See  page  213.)  Amoebse  have  also  been  found 
in  the  urine,  as  a  rule  in  connection  with  hsematuria,  with  or  without 
evidences  of  nephritis.  In  one  case  there  was  hemorrhagic  cystitis, 
and  the  wall  of  the  bladder  was  thickened  and  contained  amoebee  in 
ibondanoe. 

The  sporozoa  form  a  group  closely  allied  to  which  are  the  hcematozoay 

fte  description  of  which  is  to  be  found  in  the  article  on  malaria,  page  203. 

The  Ooocidium  omforme,  one  of  the  sporozoa,  has  proved  a  cause  of  death 

uii&an,  in  whom  it  is  rare,  although  it  is  of  frequent  occurrence  in  rabbits, 

etiB,  dogs,  and  other  domesticated  animals.    According  to  Leuckart,  the 

Mweboid  young  coccidia  enter  the  epithelium  of  the  intestine  and  bile- 

docts  and  form  capsules  in  which  are  developed  numerous  spores,  whence 

fte  term  sporozoa,  which  are  locally  multiplied  or  transferred  elsewhere 

>fcr  the  capsules  break.     Collections  of  the  coccidia  are  to  be  found  in 

the  epithelium  of  the  intestinal  wall  and  in  the  liver  of  rabbits,  in  the 

btter  forming  opaque  yellow  or  white  tumors.     In  man  a  number  of 

tamore  of  a  similar  character  were  seen  by  Gubler,  and  Leuckart  recog- 

'"wd  coccidia  in  them.    Since  then  collections  of  this  parasite  have  been 

^teerved  not  only  in  the  liver,  but  also  in  the  intestinal  mucous  mem- 

l^ane,  in  the  myocardium,  and  in  pleuritic  exudation,  although  in  gen- 

^  no  symptoms  have  been  attributed  to  their  presence.     Podwyssozki 

^  reported  four  cases  in  which  the  coccidia  were  present  in  the  liver, 

^  only  in  nodules  but  also  in  the  hepatic  cells,  and  were  regarded  as 
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the  caose  of  an  associated  jaundice  and  cirrhosis.  Refereaee  may  be 
made  to  the  presence  of  hyaline  todies  in  the  disease  of  the  skin  calle*! 
by  Whit^e  kenitosis  follicnlaris,  in  niolhiseum  coutagiosTini,  in  Paget's 
disease  of  the  nipple,  and  in  epidermoid  eaiieer.  Th€*6e  biddies  have 
been  re*xarded  as  psurospernLS  or  aporDzoa,  and  have  bi*en  considered 
as  the  canse  of  the  iliseai^e  in  whit.^  they  were  found,  and  Iheir  pn«eDce 
has  l)een  assumed  a^  directly  favoring  the  theory  of  the  parasitic  origin 
of  cancer.  Although  observers  ure  not  wholly  at^roed  ut>c>n  their  nattire, 
it  is  generally  conceded  that  they  reiireseut  simply  a  hyaline  metamor- 
phosis of  epithelial  cells.  That  sporozoa  may  l>e  of  importance  in  human 
patholof^y  is  evident  from  the  cases  deficribiKi  by  Rixford  and  Gilchrist. 
N*jdules  had  existed  in  the  skin  for  a  period  yf  months  or  years,  the  , 
lymph -glands  were  enlarged,  and  sporozoa  inoculal)le  in  rabbits  and  dogg  ■ 
were  obtained  from  the  skin,  fi^om  lymph-glands,  and  from  tiil>erculoid  ^ 
nodules  in  the  lungs,  spleen,  liver,  adrenals,  and  testis. 

The  tififHSona  form  another  group  of  the  protozoa  important  in  human 
jiathology.  The  flagellate  infusoria  include  the  Mf^f^mkmm  entmenm  or 
lAimhIia  inteMinalw^  the  Cercomomift  intt'Hfitmlin  ami  Cervomf^nfrji  coU  hominis^ 
the  TriehomomtH  inteHtiHaUjfi  and  Trichomonaii  tmi/innlis.  With  the  exception 
of  the  last,  tht^se  parasites  have  beeu  recognized  in  the  intestinal  contents 
in  a  variety  of  diseas<^s.  They  have  likewise  lieen  found  in  the  nose,  in 
the  mouth,  undj  according  to  Osier,  in  the  vomit,  al.s<3  in  gangrenous  hing 
and  in  pleuritic  exudations.  Their  presence  in  enormous  nunibei-s  in  tic 
int*>8tinal  mucus  of  children  and  adults  sufHering  from  chronic  diarrhoea 
and  dysentery  indic^ates  that  they  may  be  of  pathogenic  importance, 
whether  as  a  canse  or  as  a  complication.  Dock  has  recently  reported 
a  case  of  trichomonas  in  the  urine,  the  panisite  being  regarded  as  the 
cause  of  the  associated  inflammation  of  the  bladder  and  luFniuturia. 
He  suggests  that  the  presence  of  this  parasite  should  l>e  sought  for  in 
hroinatiiria,  so  often  in  the  South  attributed  to  malaria,  especially  when 
independent  of  other  syraptonis  of  the  hitter  affection. 

Of  the  ciliated  infiLS«)ria  the  Bahuttidium  colt  has  attracted  attention 
fi-om  having  been  found  in  the  stools  of  dysentery.  According  to  Mosler 
and  Pel  per,  tw^enty -eight  cases  have  bt.^n  observed,  most  of  them  occurring 
in  the  \  iciuity  of  Stockholm,  although  two  of  the  patients  are  said  to 
have  been  intected  in  the  United  States.  The  pathogenic  importance  of 
this  parasite  is  still  in  doubt,  but  in  the  reported  cases  it  Iiaj§  been 
observed  that  an  exjicerl>ation  of  the  diarrhoBsi  was  associated  with  an 
increase  in  the  number  of  the  infusoria  in  the  stools. 


I 


HELMINTHIASIS. 

Definition.— The  disturbances  produced  by  i>arasitic  worms. 

The  varieties  of  verminous  parasites  ibund  in  man  are  the  tape-worma^ 
or  cest4)des,  the  flukeSj  or  trematodes,  the  leeches,  or  anellides,  and  the 
round  and  thread  worms,  or  nematodes. 
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TAPE-WORMS. 

The  cestoid  parasites  indude  the  several  varieties  of  tsBiiia,  or  tape* 
worm,  which  prove  injurious  to  man  by  their  presence  in  the  intestine, 
md  eBi>ecially  l^  their  occurrence  in  the  larval  stage  in  the  various 
orgaai&  and  tissues  of  the  body.    From  the  mature  worm  which  lives  in 
the  intestine  of  man  or  of  a  lower  animal  are  discharged  eggs  either 
free  or  included  within  the  proglottides  or  segments.      If  these  eggs 
are  swallowed  by  man  or  a  suitable  lower  animal,  the  envelopes  are 
digested  and  the  embryos  set  free.    The  latter  penetrate  the  walls  of 
the  blood-vessels  and  lymphatics,  and  are  then  carried  to  various  parts 
of  the  body,  in  which  their  development  into  cysts,  the  cysticerci  or 
echinococci,  takes  place.    These  cysts  are  the  larvse  of  the  tape- worm, 
ud  when  swallowed  become  the  tape- worm.    The  tseuiad  of  most  fre- 
quent occurrence  in  man  are  the  Tcetiia  solium  and  the  Tamia  mffinaia. 

Tsenia  Solium.— The  t«Bnia  solium,  or  pork  tape- worm,  six  to  nine 
itd  long,  has  a  round  head  about  the  size  of  a  pin's  head,  armed  with 
twenty-six  booklets  in  a  double  row,  rising  from  a  pigmented  base,  and 
provided  with  four  suckers.  The  narrow  neck  soon  becomes  trans- 
Tcnely  lined,  an  indication  of  the  formation  of  segments,  which,  some 
three  feet  from  the  head,  instead  of  being  elongated  are  square.  In 
tke  folly  developed  s^^ments,  from  the  four  hundred  and  fiftieth  down- 
nid,  both  the  male  and  the  female  generative  organs  are  found,  and 
fte  uterus  is  readily  seen,  on  pressure  of  the  proglottid  between  plates 
oftflaaB,  as  an  arborescent  figure  with  a  central  trunk,  from  each  side 
«f  which  eight  or  ten  lateral  branches  project.  From  the  border  of 
tte  segment  projects  a  small  elevation,  the  genital  opening,  out  of  which 
tke  ova,  which  exist  to  the  number  of  thousands,  may  be  pressed  as 
10  opaque  fluid.  After  the  tape- worm  has  been  three  or  four  months 
tt  the  intestine  the  mature  segments,  nine  to  ten  millimetres  long  and 
>x  to  seven  millimetres  wide,  may  be  found  in  the  stools.  They  are 
frequently  misshapen,  from  partial  or  complete  fusion,  from  the  presence 
tf  lateral  buds,  or  from  perforation.  From  the  eggs  taken  into  the 
teich  of  man,  swine,  sheep,  dog,  and  rat  is  developed  the  Cysticercvs 
^ibhuB  to  be  found  in  various  parts  of  the  body  ;  in  swine  the  condition 
ttua  produced  is  called  meades. 

The  Tcenia  soUum  lives  in  the  middle  of  the  small  intestine,  to  the  wall 
itvhich  it  clings  by  its  booklets,  and  may  remain  alive  for  several  days 
der  the  death  of  its  host  Although  usually  found  alone,  several  may  be 
Pn«ent,  and  Eleefeld  observed  forty-one  in  the  same  individual.  They 
^  lie  outstretched  in  the  intestine,  the  head  uppermost,  or  may  form  a 
teplex  knot ;  and  at  times,  through  a  reversion  of  i)eristulsis,  segments 
•«F  be  vomited.  The  Temia  solium  is  very  common  in  Central  Germany, 
^  which  country  raw  or  insufficiently  cooked  pork  is  often  eaten,  and 
hon  one-third  to  one^half  of  the  patients  seeking  hospital  aid  for  various 


324  G£N£BAL  DI6EABE& 

parposes  harbor  the  parasite.  In  regions  in  which  pork  is  but  little 
eaten,  or  in  which  cooking  or  various  methods  of  its  preservation  have 
destroyed  the  vitality  of  the  egg^  the  pork  tape-worm  is  relatively 
uncommon. 

Tsenia  saginata  or  mediocanellata,  the  beef  tape- worm,  is  twelve  to 
twenty-four  feet  long,  and  has  a  square,  pigmented  head,  as  large  as  that 
of  a  pin,  provided  with  four  suckers,  but  free  from  booklets.  The  neck  is 
short,  the  mature  segments  sixteen  to  twenty  millimetres  long  and  four  to 
seven  millimetres  wide.  The  uterus  has  twenty  to  thirty  lateral  branches, 
which  are  usually  dichotomous.  The  position  of  the  genital  opening 
and  the  irr^ularity  in  the  development  of  the  segments  are  the  same 
as  in  the  case  of  the  Tamia  solium.  The  cysticercus  of  this  worm  is  rarely 
found  in  man,  but  usually  develox>s  in  the  muscles  and  viscera  of  cattle, 
in  which  it  is  often  overlooked  frt>m  its  small  size  and  its  rapid  shrinkage 
when  exposed  to  the  air. 

The  Tamia  Mginata  clings  to  the  wall  of  the  small  intestine  by  means 
of  its  suckers,  and  abounds  in  those  countries  in  which  beef  is  the  chief 
article  of  animal  food.  It  is,  therefore,  the  common  tape- worm  of  the 
United  States.  Its  propagation  in  man  is  dependent  upon  the  use  of  raw 
or  insufficiently  cooked  beet 

The  TcBnia  eUiptica  or  cucumerina  has  been  found  in  in&nts  and  young 
children,  but  abounds  in  dogs  and  cats,  the  embryos  being  harbored  in 
lice  and  fleas.  The  Tcmia  nana  has  also  been  repeatedly  found  in  chil- 
dren. There  are  a  few  instances  of  the  occurrence  of  the  Tamia  Jlaoo^ 
punctata,  and  Weinland  and  Leidy  have  found  it  in  this  country.  Bate 
and  mice  are  the  usual  hosts,  the  embryos  developing  in  insects.  In  the 
East  the  Tcenia  Madaga^cariensia  has  been  found,  and  Weinland  described, 
the  presence  in  a  Virginian  of  the  cysticercus  of  the  ToBwia  aoanthotrioBf 
although  its  mature  tape- worm  has  not  been  found. 

The  Bothriocephdlu^s  lotus,  or  fish  tape- worm,  is  fifteen  to  twenty-sevaa 
feet  long,  and  has  a  club-shaped  head,  without  suckers  or  booklets,  bat 
provided  with  two  lateral  grooves.    The  proglottides  are  broad  and  shorL 
The  eggs  escape  into  the  intestine  frx)m  the  ripe  segments,  and  are  forther 
developed  in  water.    They  are  swallowed  by  the  pike^  perch,  salmon,  and   ^ 
turbot,  in  the  flesh  and  viscera  of  which,  according  to  Braun,  the  embiyM  1 
are  found,  and  from  which  the  mature  worm  has  develoi)ed  in  dog%  ottti^    4 
and  man.    In  regions  where  improperly  cured  fish  is  eaten,  especially    { 
along  the  Baltic,  in  Bavaria,  and  in  Switzerland,  this  worm  aboundi-    j 
Odier  states  that  in  Geneva  twenty-five  per  cent  of  the  population  haibor    \ 
this  parasite. 

The  BothriocepJialus  cordatus  and  the  Bothriocephalug  erisUUuB  may  b® 
mentioned  as  of  rare  occurrence,  while  the  larval  stage  of  the  BotiiH^ 
cepJudus  liffuUndea  has  been  observed  in  China  and  Japan. 

Etiology.— The  tape- worms  of  man,  according  to  the  variety,  are  d^" 
rived  from  raw  or  insufficiently  cooked  or  preserved  bee^  pork,  and  i 
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They  are  more  frequent  in  men  than  in  women,  and  abound  dining  the 
middle  third  of  lite,  although  common  among  children,  and  Mensinga 
found  the  tape- worm  in  an  infant  of  ten  weenies.  Hosier  and  Peiper  state 
that  butchers,  imikeepei'S,  waitei^j  cooks,  and  housemaids  ai^  especially 
apt  to  be  affected. 

SYMPTOiis.— The  panisites  may  be  harbored  for  years,  especially  by 
TObust  individuals,  without  producing  any  disturbance,  but  sensitive  per- 
aonsj  particularly  women,  are  likely  to  sutler  various  symptoms,  notably 
after  the  existence  of  the  tape-worm  hjis  been  discoveretl.  Even  before 
its  presence  is  recognized  such  persons  may  be  anteniic,  easily  tired,  and 
subject  to  digestive  derangements.  Whatever  irregularities  of  digestion 
arise  after  the  recognition  of  the  presence  of  the  tape- worm  are  invari- 
ably attributed  to  its  presence.  The  appetite  often  l>ecomes  feeble  or 
capricious,  but  more  frequently  is  excessive.  Naasea,  vomiting,  and 
the  regurgitation  of  gas  and  a  bitter  or  acid  fluid  occur.  Attacks  of 
colic  arise  without  apparent  cause ;  existing  diarrhoea  or  constipation 
is  often  attributed  to  movements  of  the  worm,  which  are  frequently 
asserted  to  be  aggravated  by  certain  kinds  of  food  and  assuaged  by 
agreciible  aitieles  of  diet.  Women  who  have  Ixjrne  cliildren  have  stated 
that  the  movements  of  the  t4ipe-worm  in  the  lx*wel  simulate  those  of  the 
foetus  in  the  uterus.  Numerous  disturbances  of  the  nervous  system  are 
attributed  to  the  parasite,  and  ai-e  regarded  as  of  a  reflex  nature.  Such 
are  mental  and  physical  sluggishness,  often  suggesting  melancholia  and 
hypochondi'iasis,  w^hile  vertigo,  fainting,  disturbauces  of  sight  and  hear- 
iDg,  irregular  pupils,  hiccough,  cramps,  and  convulsions  are  said  to 
be  caused  by  the  tape-worm,  and  often  disappear  when  the  pai*afiit€  is 
removed.  The  importance  of  the  idiosyncrasy  of  the  patient  in  jic- 
couotiug  for  the  severity  of  the  symptouLH  is  obvious  from  the  facts  of 
their  limitation  to  pei^ons  of  sensitive  nervous  temperament,  their  cus- 
tomary origin  aller  the  discovery  of  the  tape- worm,  and  their  presence 
in  pei*sons  fi'ee  from  the  parasitic 

The  Bothrioa^}h(ilm  kdns,  m  particular,  has  l>e*^n  frequently  found  in 
persons  showing  a  marked  degree  of  anaemia.  Palpitation,  dyspnoia, 
loss  of  tlcsh  and  strength,  mid  perhaps  fever,  may  be  so  severe  as  to 
confine  the  patient  to  bed,  and  retinal  hemorrhages  and  dropsy  may  be 
present-  The  lesemblance  of  these  symptoms  to  those  of  progressive 
pernicious  anicujia  is  intimate,  and  in  certjiin  cases  they  are  relieved  by 
the  expulsion  of  the  parajsite,  while  in  others  improvement  does  not  follow 
tMs  result.  The  question  is,  therefore,  still  undecided  as  to  the  signifi- 
cance of  the  Bothrioce}}haJus  In  the  production  of  the  associated  antemia. 

The  tliscovery  of  the  tape- worm  is  usually  made  by  the  observation  of 
B^ments  in  the  stools,  although  they  may  escjipe  from  the  bowel  at  other 
times  than  during  defeat ion^  and  then  attract  attention  by  the  associated 
itehing  near  the  anus,  or  by  the  sensation  of  a  smooth  and  slippery  l^ody 
upon  the  skin  of  the  buttocks  or  thiglu     They  have  escaped  tbi^ough  the 
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abdominal  wall  from  intestinal  fistulse,  have  been  voided  with  the  urine 
in  cases  of  vesico-intestinal  fistnlse,  and  have  been  vomited.  The  tax>e- 
worm  may  exist  for  years  (thirty-five  years  in  one  instance  being 
reported),  and  the  passage  of  segments  may  be  observed  only  at  rare 
intervals,  while  their  evacuation  is  said  to  be  promoted  by  a  diet  con- 
taining fruit  and  salted,  pickled,  or  spiced  articles  of  food. 

Diagnosis. —The  presence  of  the  tape-worm  in  the  intestine  is  to  be 
recognized  only  by  the  discovery  of  the  segments  or  of  the  eggs,  and  their 
evacuation  may  be  promoted  by  the  use  of  a  brisk  cathartic.  The  seg- 
ments of  the  pork- worm  are  generally  more  intimately  mixed  with  the 
faeces  than  are  those  of  the  beef- worm,  which,  being  more  numerous,  are 
more  likely  to  escape  at  other  times  than  during  defecation.  The  pro- 
glottides of  the  Bothriocephalus  are  usually  discharged  as  a  coherent  band 
of  considerable  length.  The  diffei*ence  between  the  s^meuts  of  the 
Tamia  solium  and  of  the  Taenia  saginata  is  readily  appreciated  when  they 
are  compressed  between  glass  plates.  The  former  are  more  transparent^ 
and  the  uterus  has  about  ten  lateral  branches,  while  that  of  the  latter 
has  in  the  vicinity  of  eighteen.  The  s^ments  of  the  Bothriocephalua  are 
short  and  broad,  in  the  middle  of  which  the  uterus  forms  a  rosette. 

Prognosis. — Tape- worms  are  rarely  dangerous  to  their  host,  the 
Tcenia  saginata^  or  beef- worm,  being  the  least  harmful*  The  Taenia  wUmm 
may  become  dangerous  if  its  matui*e  segments  enter  the  stomach  during  a 
revci*sal  of  intestinal  peristalsis  and  become  digested,  since  the  embryos 
are  then  set  free  and  may  become  cysticerci.  The  BothriocephalMs  lahm 
may  prove  a  source  of  profound  ansemia. 

Tbeatment. — ^The  chief  drugs  which  are  used  against  the  tape-worm, 
are  pumpkin  seed,  the  oleoresin  of  male  fern,  pom^ranate  rind  and  its 
alkaloids,  pelletierine  and  isopelletierine,  kousso  and  its  active  principle^ 
teeniin  or  koussin,  turpentine,  and  thymol.    Wliatever  drug  be  selected,  it 
is  necessary'  to  see  that  the  intestinal  canal  is  as  free  as  may  be  from  oozi- 
tents  which  should  protect  the  worm.    The  patient  should  take  a  brisk    - 
cathartic  thirty-six  hours  before  the  anthelmintic,  be  put  on  milk  diet    ^ 
for  twenty-four  hours,  and  left  entirely  without  food  during  the  moiniiv    t 
of  exhibition.    We  have  usually  employed  pumpkin  seed  (pepo).    Two    * 
ounces  of  it  may  be  made  up  in  an  electuary,  with  sugar  and  aromatioli    "^ 
Having  on  Sunday  night  taken  a  cathartic  and  on  Monday  no  food  M 
milk,  and  none  of  that  after  six  o'clock  in  the  evening,  the  jiatient  on     ^ 
Tuesday  morning  should  breakfast  on  the  pumpkin  seed  confection,  witfaf     ^ 
if  desired,  a  cup  of  coffee.     Three  hours  subsequently  half  an  ounce  ^     ^ 
an  ounce  of  castor  oil,  with  two  drachms  of  oil  of  turpentine,  BhooU      i 
be  taken.     If  the  subject  be  feeble,  the  turpentine  may  be  omitted.      1 
Purging  will  usually  come  on  in  two  or  three  hours,  and  at  tiiis  tlB>*     ^ 
about  a  quart  of  saturated  watery  solution  of  ordinary  salt  should  ^ 
thrown  into  the  large  intestine,  so  as  to  aid  in  the  expulsion  of  ^ 
worm.     In  a  robust,  obstinate  case  one-half  to  one  drachm  of  the  ol^^ 
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r€«iii  of  fern  may  be  taken  two  hours  after  the  ingestion  of  the  pumpkin 
seed,  and  followed  in  two  hours  by  castor  oil. 

Pomegranate  rind  is  a  very  efficient  vermifuge:  bark  which  is  in 

small  thin  quills  is  believed  to  be  more  active  than  the  larger  pieces. 

The  decoction  may  be  made  by  boiling  two  ounces  of  the  bruised  drug 

after  maceration  for  twenty-four  hours  in  two  pints  of  water  to  one  pint 

A  wineglass  of  this  is  to  be  taken  ever}^  half-hour  until  the  whole  has 

been  taken  or  violent  purging  has  been  produced.     If  purging  do  not 

occor,  the  last  dose  should  be  followed  shortly  by  castor  oil.   The  alkaloids 

of  pomegranate  are  chiefly  used  in  the  form  of  a  tannate :  as  put  on  the 

market  by  Tanret^  their  discoverer,  each  bottle  contains  one  dose,  about 

tre  grains.      The  dose  of  pelletierine  tannate  as  furnished  by  Merck 

is  Bet-  down  at  firom  eight  to  twenty-four  grains  in  an  ounce  of  water, 

to  be  followed  in  an  hour  by  a  brisk  cathartic.      Tteniin  is  stated  by 

Eniopean  writers  to  be  very  efficient  given  in  doses  of  twenty  to  forty 

grains,  followed  in  two  hours  by  a  cathartic. 

Of  the  ttenicides  just  mentioned,  pepo  is,  so  far  as  known,  harmless 
to  man.  The  oleoresiu  of  male  fern  has  in  several  cases  caused  death, 
with  qrmptoms  of  violent  vomiting  and  purging,  attended  by  failing 
sbength,  Btui>or  deepening  into  coma,  motor  excitement  amounting,  it 
nsjr  be,  to  violent  tetanic  convulsions,  and  in  the  end  collapse.  A  fatal 
nralt  is  said  to  have  been  produced  by  a  little  over  a  drachm.  Six 
inchms  have  in  several  cases  caused  death  in  the  adult.  Pelletierine, 
beiDg  a  nerve  paralyzant,  is  probably  capable  of  taking  life,  though  no 
CKcs  of  serious  poisoning  by  it  appear  to  be  on  record :  we  have  seen 
iftartling  general  paralysis  follow  the  use  of  the  French  preparation  in 
1  feeble  woman. 

CYSTICBRCUS   DISEASE. 

This  affection  is  due  to  the  presence  in  the  body  of  the  Gysticercua 
ttffibwr,  the  larval  stage  of  the  pork  tape- worm,  resulting  fix)m  the  en- 
tuoee  of  the  ova  of  the  Tcmia  soiium  into  the  stomach  ;  the  cysticercus  of 
tk  beef  tape-worm  and  that  of  the  fish  tape- worm  have  rarely,  if  ever, 
hen  foond  in  man.  These  eggs  are  usuaUy  derived  from  the  tape- worm 
<<  another  host,  although  it  is  possible,  as  has  already  been  stated,  that 
^  the  entrance  of  intestinal  contents  into  the  stomax^h  the  rix>e  seg- 
tata  of  the  harbored  tape- worm  may  be  admitted  and  their  ova  set  free, 
b  children,  in  persons  of  uncleanly  habits,  and  in  the  insane,  who  may 
l^hofitB  of  a  tape-worm,  it  is  possible  that  an  auto-infection  may  take 
Ace  by  the  manual  transfer  of  the  ova  from  the  anus  to  the  mouth.  In 
•«t  eases,  however,  they  are  derived  from  the  tape- worm  of  another 
Wt,  Hnber  stating  that  in  thirty  persons  only  has  the  combination  of 
qitorcns  and  tape-worm  been  observed.  The  cysticerci  occur  oftener 
h  men  than  in  women,  usually  in  middle  life,  although  they  have  been 
^hftrved  at  all  ages,  even,  according  to  Drcssel,  in  the  infant  a  few  days 
^  in  which  case  tiie  ovum  must  have  entered  the  foetus.    When  the 
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embryoj  armed  with  booklets,  is  set  free  by  the  digestion  of  its  capsule  bf 
the  tliiitlfi  of  the  fttomatfh,  it  bores  into  the  wall  of  the  alimentary  canal 
and  entei^s  the  lymphatics  or  blood- v&^sels,  Leuckart  having  found  them 
in  the  portal  blood,  and  is  tniusferred  to  various  parts  of  the  body.  A& 
the  embryo  reaches  its  i^estiug- place  its  booklets  are  shed,  it  inereaaes 
in  size,  and  is  transformed  into  a  cyst  containing  a  cleiir  fluid,  which  is 
nsnally  as  Imge  as  a  pea,  but  may  become  of  the  size  of  a  pigeon^s  egg. 
provided  it  has  room  enough  in  which  to  grow.  An  opaqne  spot  on  its 
Mall  indicates  the  seat  of  an  inverted  portion,  at  the  bottom  of  which  in 
the  course  of  three  months  is  developed  a  head  with  suckers  and  hook- 
lets,  which  may  be*  eA-erted  by  prcs^snre  upon  the  cyst.  The  c^^ticercoa 
usually  lies  in  a  fibrous  Ciipsule  formed  from  the  surrounding  connective 
tissue,  but  in  spaces  of  large  sizcj  iis  cerebral  ventricles  and  the  interior 
of  the  eye,  it  may  be  free,  and  Zenker  observed  one  lying  in  a  small 
aneurism  at  the  base  of  the  briiin.  It  may  also  be  free  in  the  large 
lymph -spaces  of  the  cerebral  pia  mater,  in  which  it  Ivecomes  flattcsDed 
and  irregularly  lobuiated  in  consequence  of  the  structui*e  of  the  conmta* 
nicating  spaces  in  which  it  ie  contained.  Such  a  cysticercus  is  called 
rdcemose.  The  cysticercus  once  lodged  usually  remains  fixed,  althoDgh 
wlieu  in  tlie  eye  movements  of  its  head  have  been  observed  with  the 
ophthalmoscope^  and  it  is  considered  that  migration  is  possible  provided 
there  is  no  mechanical  obstruction,  as  in  a  large  space.  It  may  live  fiir 
yearn,  and  one  has  bt^en  under  observation  in  the  eye  for  twenty  years. 
The  cysticercus  may  occur  alone  or  be  present  in  nunilyera,  especially 
in  the  mmcles  and  in  the  sul>cutaneous  tissue.  Btjohomme  having  counted 
two  thousand  in  the  subcutaneous  tissue  and  nine  hundred  in  the  muscles 
of  a  patient  seventy -seven  years  old.  According  to  Dtessel,  the  organ  la 
which  they  are  most  often  found  Ls  the  brain,  usually  in  the  membram^ 
and  cortex,  especially  in  the  fissure  of  Bylvius.  They  are  also  relatively 
frequent  in  the  eye.  Von  Graefe  having  observed  eighty  cases,  and  they 
have  been  observed  iu  the  heart,  lungs,  liver,  kidneys,  and  bones. 

Symptoms. — There  may  l»e  numerous  cysticerci  in  the  tody  and  no  re- 
sulting disturbance,  or  a  single  cysticercus  may  give  rise  to  the  severest 
8ymi>boms.     Of  especial  importance  is  the  organ  in  which  the  parasite 
lies  and  the  part  of  the  organ  it  occupiers  :  hence  invasion  of  the  brain  and 
cord  Is  more  likely  to  produce  disturbance  than  of  the  skin  and  muscles^ 
although  iti  the  tbrmer  there  may  be  but  a  single  cyst  and  in  the  latter  in- 
numerable  cysts  may  l>e  presents     In  animals  the  sudden  entrance  of  large  ■ 
numbei*s  of  embryos  is  associated  with  fever,  prastralion,  pain,  and  diar- 
rhcea,  and  death  may  si>on  follow,  iu  which  event  the  heart  and  muscles 
have  been  found  speckled  with  minute  cysticerci  i^sembliug  tubercles^ 
The  cerebral  cysticerci  may  cause  chronic  meningitis  and  hydrocephalnsy  m 
and  thus  may  prove  a  source  of  headache,  dizziness,  mental  and  physical  | 
prostration,  convulsions  or  paralyses  j  while  the  cystic-ercus  in  the  eye 
occ^'isions  disturbance  of  vision.     Although  numerous  cysticerci  may  be 
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found  in  the  mnacles  without  resnlting  disturbance,  the  observation  of 
animals  suggests  that  contraction  of  the  muscles  may  become  difficult  and 
painful ;  indeed.  Osier  describes  the  case  of  a  patient  in  whom  difficult 
locomotion,  soreness  and  stiffness  of  the  muscles,  numbness,  and  tingling 
▼ere  attributed  to  cysticerci  in  the  muscles  and  skin,  since  they  were  found 
in  numbers  beneath  the  latter.     Cysticerci  of  the  skin  are  manifested  by 
sabcutaneous  tumors,  either  solitary  or  in  large  numbers,  smooth,  round, 
asd  elastic,  perhaps  sensitive,  not  projecting  above  the  sur&ce,  some- 
times as  large  as  a  walnut    They  may  produce  numbness  and  pain  by 
iwessure  upon  the  peripheral  nerves,  and  have  caused  a  diagnosis  of 
iKQritis.      Cysticerci  of  the  heart  usually  give  rise  to  no  symptoms, 
atehough  when  seated  in  the  wall  palpitation,  dyspnoea,  angina,  and 
dropsy  may  result^  while  pedunculate  cysticerci  within  the  cavity  of  the 
kttd  may  cause  valvular  obstruction  or  incompetency,  or  be  torn  off 
tod  produce  embolism.    The  cysticerci  in  other  organs  usually  produce 
little  or  no  disturbance,  the  larv»  dying  and  becoming  calcified.     A  bjic- 
terial  infection  of  the  fibrous  capsule  may  occur  and  an  abscess  result. 

D1AGXO6I& — The  presence  of  the  cysticercus  is  recognized  by  the  dis- 
covery of  the  parasite,  which  takes  place  when  it  is  seen  in  the  eye  or 
feimd  in  a  tumor  removed  from  the  skin  or  muscle. 

Prognosis  and  Treatment. — Cysticerci  may  l>e  inconvenient  in  the 
miucles  or  skin,  but  are  a  source  of  danger  only  when  in  the  heart  and 
brain.  In  the  eye  they  are  usually  productive  of  local  disturbance  alone. 
'Rie  only  radical  treatment  is  surgical  removal. 

BCHINOCOCCUS  DISEASE.  HYDATID  DISEASE. 
The  echinococcus,  or  hydatid,  is  the  larv^a  of  the  Twnia  echinococcnSy  a 
tape-worm  of  the  dog,  wolf,  jackal,  and  fox,  and  is  rarely,  if  ever,  found 
in  man,  alUiough  its  presence  in  the  eye,  presumably  directly  transferred 
by  a  dog's  tongue,  has  been  recently  recorded.  This  worm  easily  escapes 
itotioe,  as  it  is  only  four  or  five  millimetres  long,  and  appears  as  a  small 
▼bite  thread.  The  head  has  four  suckers  and  from  twenty  to  thirty  hook- 
VjiB  in  a  double  row,  while  there  are  but  three  or  four  joints  attached, 
«lj  the  last  of  which  contains  productive  eggs.  When  the  eggs  are 
■iiUowed  by  man  or  certain  of  the  lower  animals,  either  wild  or  domes- 
tetedy  the  embryos  are  set  free,  make  their  way  into  the  lymphatics  and 
Ibod-veasels  of  the  intestinal  wall,  and  by  means  of  the  circulation  are 
•Tried  to  various  parts  of  the  body,  in  which  they  become  transformed 
htothe  echinococcus  cyst  or  hydatid.  Their  usual  seat  is  the  liver,  and 
l^are  also  to  be  found  in  the  mesenteric  glands  and  the  peritoneal 
•rtty ;  more  rarely,  if  the  general  circulation  is  entered,  through  either 
Vi^b^tic  vein  or  the  thoracic  duct,  the  hydatids  are  to  l>e  found  in  the 
^ngB,  heart-,  brain^  spleen,  uro-genital  apparatus,  muscles,  or  bones.  The 
B>eaae  abounds  in  countries,  as  Australia  and  Iceland,  in  which  dogs  are 
■DDttoua.    It  is  also  frequent  in  various  pai-ts  of  Europe,  and  Osier  has 


330 


CENTRAL  BISEiBES. 


1 


I 


colle<jt€d  evideiiee  of  eighty-five  eases  in  the  United  States  and  Canada. 

It  prevails  especially  among  tliose  of  uncleanly  habits  who  are  intimately 
ajssociate<i  with  the  dog,  im  chilili-en  and  shepherds.  In  Iceland  aboiU< 
one-eighth  of  the  population  suffer  from  hydatids,  and  eight  per  eenL  of 
the  paUents  are  children.  The  symptoms  of  the  diseiise  usually  appear 
during  tlie  middle  third  of  life,  the  sexes  being  aflected  with  ecjiial 
queney. 

Morbid  Anatomy, — After  the  embryo  lieeonies  lodged  at  any  pSF 
ticulai*  paii)  of  the  body  it  is  gradually  transformed  into  a  cyst.  One  or 
many  eysts  may  be  found,  ticeording  to  the  number  of  embryos  admittal 
into  the  circulation ;  they  are  unilocular  or  muUil ocular,  the  latter 
variety  Imng  found  almost  exclusively  in  the  liver,  although  in  rare 
instances  it  has  been  seen  elsewhere.  In  the  course  of  four  or  five 
months  after  lodgement  the  cyst  may  become  as  big  as  a  walnut,  and  it 
may  eventually  form  a  tumor  larger  than  a  child's  head,  lying  free  withia 
a  eapsnle  rormcd  from  the  fibrous  tissue  of  the  l>ody.  These  cysts  are 
either  sterile,  acephalucysts,  a  variety  rare  in  man,  or  reproductive  of 
successive  generations  of  cysts.  The  wall  of  the  maternal  cyst  is  lamel- 
latedj  and  from  the  inner  or  parenchymatous  layer  hollow  buds,  daughter 
cysts,  project  into  the  cavity,  and  from  the  iuterioi-s  of  tht«e  buds  heads^ 
or  scolices,  provided  with  suckers  and  hooklets,  arise  by  the  iuversion 
of  a  portion  of  the  wall.  This  method  of  growth  is  called  endogenous^ 
in  contradistinction  U*  the  production  of  buds  or  sprouts  from  the  oater 
surface  of  the  wall»  the  exogenous  growth  which  occurs  in  the  eehiuo*  ■ 
CjOCci  of  cattle  and  swioc.  The  daughter  cysts  may  become  detached 
from  the  parent  cyst  and  tloat  within  its  cavity,  or  when  in  large  num- 
bers so  till  the  parent  cyst  Jis  fco  leave  but  little  room  for  fluid*  while  the 
scolices  may  Ix'  formed  by  the  thousand. 

The  multOocidar  et^hinococcus  appeai-s  as  an  irregular  mass  proceed- 
ing from  the  liver,  and  may  develop  into  a  tumor  as  large  sis  a  child's 
head.  It  is  traversed  by  flbrous  septa  enclosing  alveoli  in  which  are 
collections  of  transparent  gelatinous  material,  sterile  eysts,  Tliis  viiriety 
was  formerly"  regarded  as  alveolar  cancer,  but  Yirchow  discovered  that 
the  tumor  was  due  to  the  echinoc^ccus.  It  is  considered  prolxible  that 
the  peculiar  appearance  of  the  parasite  is  due  to  the  growth  of  the  cyst! 
in  lymph-vessels,  bloodvessels,  or  bile-ducts,  along  the  bnmches  of  whicbi* 
it  is  continued. 

The  contents  of  the  cyst  are  a  clear,  pale-.yellow  fluid  of  neutral  re^ 
actiim  and  a  specific  gravity  of  1005  to  1015,  not  coagulating  witli  heaL 
Chlorides  are  ^djundant.  Thcrt^  may  bo  a  trace  of  sugar,  and  the  preft- 
ence  of  succinic  acid  is  sliown  by  the  production  of  a  brown  color  oqM 
the  addition  of  a  dilute  solution  of  ferric  chloride.  That  the  fluid  is 
toxic  is  evident  from  the  symptoms  which  follow  rupture,  and  Brieger  has 
found  a  toxin  which  rapidlj'  destroys  mice*  The  echinoeoccus  may  die 
either  from  injury'  or  from  acute  or  chronic  inflammation  of  its  ca{>siil^ 
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and  the  presence  of  bile  may  kill  the  liver  echinococcus.  After  its  death 
more  or  less  fluUl  is  absorbedi  and  the  wall  becomes  corrugated  and 
encloses  a  grease  in  wliich  fat-drops,  iat-crystals,  and  huoklcts  are  to  be 
fbimd.  On  the  inner  surface  of  the  fibrous  capsule  of  the  echinococcus 
of  the  liver  crystals  of  h^ematoidiu  or  bilirubin  are  often  ibnncL  Tlie 
shrivelled  dead  echiuococeus  nuiy  become  infiltrated  with  lime  salts  and 
form  a  concretion  in  which  hooklets  may  be  seen  alter  removal  of  the 
lime.  The  more  numerous  and  the  larger  the  echiuococeus  cysts  the  more 
likely  is  the  occurrence  of  atrophy  of  the  cells  of  the  organ  in  which  the 
parasites  lie.  According  to  Neisser,  the  relative  frequency  of  echinococei 
in  the  various  organs  is  as  follows :  liver  fifty  per  cent.,  kidneys  eight 
and  nine-tenths  per  cent.,  crauinm  sc*vcu  aud  five-tenths  per  ceut^  lungs 
seven  and  four- tenths  per  cent*,  female  genitals  and  xnammse  four  and 
nine- tenths  per  cent.,  pelvis  four  per  cent.,  circulatory  apparatns  three 
and  two-tenths  per  cent,  spleeji  three  per  cent.,  £ice,  orbit,  and  mouth 
two  and  three-tenths  per  cent.,  spinal  canal  one  and  uineteuths  percent. 
Usually  but  one  organ  is  affected,  although  hundreds  may  be  found  in  the 
peritoneal  cavity,  and  their  pr^^sejice  in  numbers  is  probabiy  due  to  the 
simidtaneous  entrance  of  many  embrytis  or  to  their  multiple  escape  fi'om 
the  rupture  of  productive  sec^ondary  cysts. 

8TMi*TO>ts.^The  invasion  of  the  embryos  often  cjiuses  no  known 
symptoms,  probably  from  the  mrity  of  a  manifold  infection,  which  in 
dogs  produces  symptoms  resembling  those  of  rabies.  The  echinococcus 
cyst  may  give  rise  to  no  disturbance,  it  having  been  found  after  de^th  of 
snch  size  as  must  have  been  the  result  of  years  of  growth,  althungh  its 
presence  during  life  had  been  wholly  unsuspected.  When  syniptoias 
occur,  they  are  due  to  the  pressuie  of  the  cyst  upon  surrounding  parts, 
to  its  rupture,  or  to  the  suppuration  of  its  capsule,  and  their  severity 
varies  largely  in  accordance  with  the  size  and  seat  of  the  cyst  and  the 
oi*gan  concerned.  The  large  hydatid  of  the  liver  m^iy  produce  but  little 
distnrljance,  while  a  snudl  cyst  in  the  brain  may  prove  rapidly  fatal, 
and  cysts  pressing  on  the  spinal  cord  cause  paridysis,  while  hydatids  of 
bone  have  led  to  spontaneous  fracture.  When  perforation  of  the  capsule 
takes  place,  the  contents  of  the  cyst  may  escape  into  the  alimentary 
canal,  into  the  uro-gcnital  tract,  into  the  bronchi,  or  through  the  skiu* 
Perforation  may  also  take  place  into  the  serous  cavities,  with  the  pro- 
duction of  severe  disturbances,  dependent  upon  the  toxic  nature  of  the 
fluid,  or  into  the  blood-vessels,  and  c^iuse  death  from  embolism  or  tox- 
aemia. Suppuration  of  the  fibrous  capsule  of  the  cyst  rei^nlts  in  the  for- 
mat  ion  of  abscesses,  which  are  manifested  b\'  chills,  fever,  localized  pain, 
progressive  emaciation,  debilityj  and  perhaps  jaundice.  Death  from 
pyaemia  or  septiciBmia  is  the  frequent  result. 

These  general  symptoms  are  associated  with  the  presence  of  a  tumor 
soniBtime^  larger  than  a  man^s  heM,  flat  on  percussion,  and,  when  tan- 
gible, usually  sharply  defined,  rounded,  smooth,  elastic,  fluctuating,  and 
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sometimes  presenting  a  thrill  sugg€fltive  of  quivering  jelly.  This  hyda- 
tid thrill  is  of  uo  piithogoomonic  importance^  since  it  is  frequently 
alisent,  and  sine-a  a  similar  sensation  is  sometimes  obtained  from  ascitic 
fluid  or  from  the  eont^nta  of  an  ovarian  cyst.  Especial  symptoms  dne 
to  the  presence  of  the  cchinoeoecus  in  any  particular  part  of  the  body 
will  be  mentioned  in  the  consideration  of  the  regional  distribution  of  the 

parasite. 

lAumJization  of  the  Eehhwcoceiis. 

Echinococci  of  the  Nervous  System  produce  symptoms  sucli  as  are 
caused  by  similarly  located  tumors. 

Echinococci  of  the  Heart. — ^Echinococci  of  the  heart  are  rare. 
The  cysts  project  either  from  tiic  surface.*  of  the  heart  or  into  the  cavities, 
more  frequently  of  the  right  side,  and  either  produce  no  symptoms,  or 
cause  sudden  de^ath  from  euibolism,  either  by  detachment  of  the  cyst  or 
by  its  rupture  and  escupe  of  the  conteyts. 

Echinococci  of  the  Lungs  and  Pleura, — Echinocooei  of  the  lungs 
produce  no  symptoms  until  they  attain  a  size  sufficient  to  cause  com- 
pression  of  the  lung  or  perfo nation  of  a  bronchus,  when  inflanuuation^ 
gangrene^  and  empyema  may  aiise.  These  results  also  follow  perforation 
of  the  diaphragm  and  luug  by  au  echiuocoecuB  of  the  liver  or  kidney. 
When  the  cyst  ruptures  into  the  pleural  cavity^  there  are  sudden  pain  and 
dyspncea,  and  sometimes  urticaria ;  pleurisy,  perhaps  empyema,  is  the 
constant  outcome,  Perfomtion  of  the  pulmonary  vessels  has  led  to  embo- 
lism and  i\ital  hemorrhage.  The  growth  of  the  pulmonary  echinococcns 
may  be  manifested  by  cough,  imiu  from  associated  pleurisy,  dyspnoesi, 
fever,  and  eoiaciatiou,  symptoms  suggestive  of  phthisis.  When  the 
echinococcns  is  in  the  upper  lnl>e  there  may  be  hjeraoptysis  and  signs  of 
consolidation,  yet  the  nutrition  of  the  patient  i-emaiiis  uudistnrl:)ed.  The 
abseuee  of  characteristic  bacilli  becomes  important  in  differential  diag- 
nosis^ although  tulwrculosis  and  echinococcns  may  coexist  When  echi- 
nococci develop  in  the  i>leurai  cavity  the  symptoms  reseuible  those  of 
hydrothorax,  aud  there  are  displaccuieut  of  the  heart  and  diaphragm 
and  retraction  of  the  luug  corresponding  to  the  size  of  the  cyst. 

EchinocDccus  of  the  Liver.— When  hydatiils  of  the  liver  are  of  a  s: 
sufficient  to  produce  symptoms,  enlargemeut  of  the  organ  i-esults,  either 
local  or  general,  and  the  cyst  may  ]>roject  from  the  surface  as  a  rouuded 
or  pHluncnlate  tumor,  or  the  btmndaries  of  the  liver  may  extend  from 
the  second  rib  to  the  crest  of  the  ilium.  Single  echinococci  are  more 
often  found  in  the  right  than  in  the  left  lobe.  A  sensation  of  weight  and  J 
pressure  in  the  epigjistrium  and  right  hypochondrium  may  be  present^  ■ 
and  the  upward  displacement  of  the  diaphragm  may  cause  dislocation  of 
the  heart,  compi-ession  of  the  lung,  and  dyspncea,  Piessure  upon  the  por- 
tal vein  produces  ascites,  while,  if  the  hepatic  vein  or  the  inferior  vena 
cava  is  compressed,  mdema  of  the  legs  resnlts.  The  larger  bile- ducts  may 
become  obstructed  aud  jaundice  follow.    Rupture  of  the  cyst  may  take 
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place  into  the  pleural,  pericardia^  or  peritoneal  cavity,  often  producing 

serious,  if  not  fatal,  acute  iotlaimnation.  If  the  plcui*al  cavity  lias  been 
previously  obliterated  and  rupture  into  the  lung  occurs,  pneumonia  is 
likely  to  follow,  perhaps  terminating  in  abscess  ov  giiugrcuc,  with  ex- 
pectoratioo  of  pus  or  blood  and  bilirubin  crystals,  and  the  patient  may 
cough  for  months  and  even  recover  after  ejecting  cynts,  scoliccs,  or  hook- 
lets.  Perforation  into  the  gall-bladder  has  been  followed  by  symptoms 
suggestive  of  galbstones,  ami  perforation  into  the  stomach  or  intestine 
has  led  to  the  discharge  of  cysts  through  the  mouth  or  anus.  Rupture 
of  the  cyst  into  the  hepatic  vein  or  the  inferior  vena  cava  ha*^  caused  im- 
mediate death  by  hydatid  embolism  of  the  heart  and  pulmonary  ai*ter5% 
Cysts  have  esc*aped  with  the  urine  when  perforation  has  taken  place 
into  the  renal  pelvis,  and  hydatids  ha\^e  been  discharged  through  a  fis- 
tulous opening  in  the  abdominal  walL  When  the  cyst  suppurates,  the 
characteristics  of  an  hepatic  or  a  subphrenic  abscess  are  produced,  and 
the  abscess,  like  the  hydatid,  may  be  evacuated  into  the  regions  above 
mentiooeti. 

The  eulargement  of  the  liver  may  be  suggested  by  a  bulging  of  the 
epigastrium  or  right  hypochondi^um.  The  area  of  hepatic  dulness  is 
increased  in  proportion  to  the  size  and  sitnation  of  the  hydatid.  The 
upi>er  line  of  thoracic  duiness  is  likely  to  be  convex,  its  highe^st  point  in 
the  axillary  region,  and  when  the  echiuococcus  cyst  is  largely  developed 
in  the  subphrenic  region  the  descent  of  the  liver  on  inspiration  is  checked. 

The  multilocular  echinococcuK  is  almost  exclusively  limited  to  the 
liver,  and  is  of  very  rare  occurrence ;  when  sufficiently  large,  it  is  likely 
to  pi^esent  the  symptoms  of  fibrous  hepatitis,  such  iis  ga^stro-iutestinal 
hemorrhiiges,  ascites,  and  perhaps  jauudicCj  while  enlargement  of  the 
liver  and  of  the  spleen  is  conspicuous. 

Echiuococcus  of  the  liver  is  to  be  diagnosticated  by  the  recognition  of 
the  enlargementj  usmilly  circumserilx^d,  of  this  organ,  and  the  determina- 
tion of  its  cause  b>'  means  of  the  aspirator.  For  a  long  time  the  strength 
and  nutrition  of  the  patient  are  well  preser\'ed  :  hence  amjioid  degenera- 
tion and  cancer  are  easily  excluded,  and  the  persistent  jaundice  of  hyper- 
trophic cirrhosis  is  lacking.  An  echiuococcus  projecting  from  the  upjier 
surface  of  the  liver  may  simulate  a  pleuritic  exudation,  but  the  highest 
point  of  dulness  from  the  latter  is  in  the  dorssd  and  not  in  the  axillary 
region.  8uppurating  hytlatids  may  be  confounded  with  simple  cyst  of 
the  liver,  or  with  a  subphrenic  alxsccss,  since  the  symptoms  are  the  same 
and  the  x)hysical  manifestatious  may  be  identical.  Dilated  gall-bladder, 
cancer,  hydrouephi'osis,  and  cystic  kidney  are  excUided  by  examination 
of  the  aspirated  tluid. 

Echinococcus  of  the  Kidney. — The  pai"asite  occurs  moi-e  often  in 
the  left  kidney,  and  its  growth  tends  to  produce  a  cystic  tumor  sometimes 
of  large  size.  With  the  increase  in  the  size  of  the  cyst  the  kidney  be- 
comes atrophied,  fatty  degeneration  of  the  epithelium  with  increase  of  the 
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libroas  tissue  occurs,  and  pigment-gi'anules  from  extravasaled  blood  are 
ofl<?n  Ibnnd  in  tht*  viciinty  of  the  cyst.  Adhesions  are  likely  to  fono 
between  the  peritoneal  eoverini^  of  the  cyst  and  that  of  the  spleen,  liver, 
or  intestine,  and  eompeusatory  liypertrophy  of  the  other  kidney  is  fre- 
quently associated.  The  general  health  is  unaffin'ted,  iiud  e8i>eeial  symp 
t'Oms  are  usually  ilelayed  ontil  perforation  of  the  wall  of  the  eyst,  with 
e8€4ipe  of  the  contents,  takers  phice.  Ttie  renal  pelvis  is  oft^enest  perfo 
rated,  but  the  eyst  may  rupture  into  the  stoniaeh,  the  intestine,  or  tlit^ 
peritoneal  cavity,  fir  through  the  diaphra^gni  into  the  kings.  Ferforati<jn 
into  the  renal  i>elvi9  is  followed  by  the  (^*ape  iu  the  nrine  of  few  or  manf 
cysts,  perhaps  at  intervals,  during  months  or  yearn,  the  pas)saf!:e  of  thd 
cysts  biding  manifested  by  attacks  of  rejuil  colic,  and  followed  by  reten- 
tion of  iirine,  albuminuria^  or  hiematuriaj  and  symptoms  of  pyelitis  or 
cystitis.  The  phj^siml  chariietrristirs  of  the  tumtir  resemble  those  of 
hydronephrosis,  and  the  natnrt  *►!  ihr  rt>iitents  is  to  be  deter  mi  netl  alter 
their  withdrawal  by  means  of  the  asi>irator.  Tlie  parasite  may  be  pnesaieiil 
in  the  kidney  Ibr  thirty  yeai*s,  and,  ulth<nigh  rupture  into  the  renal  pehis 
takes  place  in  three- fourtks  of  the  causes,  spontaneous  recovery  due  to  the 
death  of  the  parsiaitc  can  occur.  The  physical  exaiuiuatiou  of  the  tumor 
gives  evidence  of  it.s  cystic  nature,  and  its  renal  origin  is  deteruiiued  hy 
its  pa^ition  behind  the  colon  and  by  its  immobility. 

Echinococci  of  the  Pefitoneum. — The  ecliinoctH-eus  may  lie  fre«  in 
the  peritoneal  cavity,  but  it  is  more  commonly  situated  iu  the  subperi- 
toneal tissue,  especially  in  the  omentum  and  mesentery  and  in  the  wall 
of  the  pelvis.  Hundreds  of  cysts  may  l3e  present,  resulting  in  aMomiual 
tumors  of  large  size.  The  gi^owth  is  gradual,  and  usually  without  symp- 
toms until  the  movements  of  the  diaphragm  aie  interfered  with,  when 
respiratifvn  is  disturbed,  or  the  stomach  and  bowels  are  compi^eased  ur 
uuited  by  jidhesions,  with  eorrespontling  impairment  of  function.  Rup- 
ture of  the  cyst  and  escape  of  the  fluid  into  the  peritoneal  eavitj*  are 
followed  by  the  results  alrrnidy  stated.  Childbirth  has  been  delayed 
and  retention  of  urine  prodneetl  when  echimjcocci  were  in  the  pelvii^ 
while  extensive  suppuration  and  death  from  septiciemia  have  followed 
perforation  into  the  intestine  or  the  vagina,  although  the  passage  of 
peritoneal  echinococci  into  the  hollow  organs  is  rare.  The  physical 
aminatiou  of  the  enlarged  silMlomen  is  indicative  of  the  pi-esence  of 
while  the  gradual  eulargemeut  and  alxsence  of  symptoms  are  .su 
of  the  presence  of  an  ovarian  or  a  parovarian  e>'st,  Tlie  pelvis 
uococcus  rarely  produces  such  large  tumors  as  arise  from  the  ovary  or 
the  parovarium.  When  the  c>sts  tye  omental  or  mesenteric  the  limitation 
of  the  tnmor  at  the  outset  Xa}  the  upper  half  of  the  aMomen  may  saggiest 
a  cyst  ot"  the  paucre-.js,  but  the  growth  of  the  latter  is  usually  pr<x*e<le<l 
by  striking  symptiunSt  and  its  presence  is  trequently  i^issocitited  with  dis- 
tni'bance  of  digestion  and  discomfort.  The  chai^K^teristics  of  the  aspirated 
iluid  are  suMcieutly  marked  to  t^stablish  the  diagnosis. 
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Diagnosis. — ^The  dia^osis  ultimately  depends  upon  the  recognition 
of  the  tumor,  which  is  of  slow  growth,  usually  painless,  and  generally 
without  disturbance  of  nutrition.  Its  physical  characteristics  have 
already  been  described.  More  important  is  the  determination  of  the 
nature  of  its  oontents,  which  are  obtained  by  means  of  the  aspirator.  If 
the  removed  fluid  is  free  from  albumin,  and  contains  sngar  and  succinic 
arid,  orseolices,  booklets,  orlamellated  membrane,  its  echinococcal  origin 
is  obvious.  Exploratory  puncture,  however,  may  prove  dangerous  by 
permitting  leakage  of  the  contents  of  the  cyst  into  a  serous  cavity,  in 
iriiich  case  urticaria,  dyspnoea,  collax)se,  and  fever  may  result  Aspi- 
ntioQ  should,  therefore,  be  merely  preliminary  to  treatment  in  case  of 
doubt. 

Pbogxosis. — Although  the  conditions  connected  with  its  growth  may 
promote  the  death  or  the  evacuation  of  the  parasite,  they  are  more  likely 
to  threaten  the  life  of  the  patient :  hence  with  the  establishment  of  the 
diacroofiis  the  serious  nature  of  the  disease  should  be  made  conspicuous. 

Treatment. — ^Whenever  the  cyst  becomes  a  source  of  discomfort  its 
tRAtment  by  aspiration  or  removal  becomes  necessary.  Aspiration  has 
been  frequently  followed  by  complete  cure,  but  is  somewhat  dangerous, 
and  may  prove  ineffectual  in  retarding  the  gi*owth  of  the  cyst.  Of  late 
years  cysts  and  complicating  abscesses  have  been  repeatedly  opened, 
evicoaledy  and  drained,  with,  as  a  rule,  a  favorable  result. 

FLUKES. 

Of  the  trematoid  worms  dangerous  to  man  those  of  especial  importance 
are  the  blood-flukes,  lung-flukes,  and  liver-flukes :  the  other  varieties  are 
af  such  rare  occurrence  as  to  require  mention  merely  by  name.  Such  are 
Ike  DMoma  laneeoUUumj  Distoma  crassum,  Distwna  heferophyeSj  Distonia 
^fkOMmcbhtMy  Ditiimia  sinensey  Distoma  conjunctuniy  and  the  Monostama 

The  Diti&ma  hcBmatobiumj  or  blood-fluke,  was  discovered  by  Bilharz 
and  Griesinger  in  the  portal  system  and  in  the  recto-vesical  plexus. 
The  female  is  sixteen  to  eighteen  millimetres  long,  the  male  is  some 
ivor  millimetres  less  in  length.  The  eggs  are  pi*esent  as  small  white 
qpecks  in  the  liver,  in  the  intestinal  wall,  and  especially  in  the  urinary 
act  This  fluke  prevails  in  various  parts  of  Africa,  particularly  in 
Ijgrpt^  in  which  one-fourth  of  the  native  population,  notably  the  poor 
aod  the  children,  are  stated  to  harbor  the  parasite.  It  is  supposed  to 
fife  in  the  water  of  the  Nile,  and  Europeans  who  use  the  flltere<l  water 
nrdy  become  diseased.  The  presence  of  the  pai*asites  in  the  mucous 
Bttnbrane  of  the  bladder  and  mooters  causes  a  hemorrhagic  inflammation 
if  the  mucous  membrane,  within  and  upon  which  the  eggs  are  to  he 
fund,  having  escaped  from  the  blood-vessels.  Necrotic  patches  infiltrated 
\  with  orinary  salts  are  to  be  seen  ux>on  the  surface  of  the  membrane,  and 
'  pfeUtis  and  nephritis  may  be  associated.     Eectal  and  vesical  tenesmus, 
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painful  mictiiritioii,  iiiterinittent  or  persistent  hematuria  increase  on 
exertion,  hypogjistrie  tenderness,  progressive  anemia,  and  loss  of  fl«h 
and  s^trength  resolt 

Diagnosis, — The  diagnosis  is  based  upon  the  discovery  of  the  e^ggs  of 
the  parasite,  which  are  present  in  large  quantities,  ehieHy  in  the  blood* 
clot®  and  slime  in  the  sediment  of  the  urine  of  persons  suffering  from 
cystitis  aud  htematnria  in  the  i-egiona  in  which  the  parasites  are  found. 

The  diseiiiw\  distomijtsis,  may  last  for  ycai's  without  serioiLS  disturb- 
ance, the  persons  atlected  even  l>eing  strong  and  vigorous^  and  the  death 
of  the  parasite  may  occur  with  relief  to  the  symptoniB,  especially  aft«^r 
removal  to  a  non- infected  region.  The  severer  manifestations  arise  among 
those  exposed  to  repeated  infection,  and  the  course  of  the  disea&e  is  tkil 
of  an  incurable  cystitis  or  pyelitis,  death  resulting  from  unemia  or  amy- 
loid disease. 

The  Dislonm  puhnoimte,  or  hmg*fluke,  according  to  Baelz  aud  Manson, 
is  frequently  foimd  in  the  bronchi  of  the  natives  of  China,  Japan,  Corea, 
and  Formosa,  The  pariisite  is  probably  derived  from  the  drinking-water, 
and  causes  a  cough  with  occasional  hiemoxjtysiSt  the  diagnosis  being 
established  by  the  discovery  of  the  eggs  in  the  sputum.  The  parasite  and 
eggs  have  been  found  also  in  the  brain,  liver,  subperitoneal  tissue,  and 
intestinal  contents. 

The  Diittoma  hepaHciim,  or  liver-tluke,  is  a  flattened  fluke  of  ellip- 
tical outline,  about  thirty  millimetres  in  length,  its  greatest  width  being  ^ 
twelve  millimetres :  it  is  provided  with  tw^o  suckers.    This  fluke  is  verf  ■ 
common  in  the  bile-ducts  of  niminants,  but  is  mrely  found  iu  man,  id 
whom  it  sometimes  gives  rise  to  jaundice  and  dropsy. 

In  Japan^  according  to  Baelz,  the  liverfluke  is  productive  among  the 
natiyee  of  serious  disease,  essentially  a  chronic  inflammation  of  the  bile- 
duets;  but  the  parasite  has  been  found  both  iu  the  sulK^itaneous  tissue 
and  in  the  liver.  The  enibrj^os  develop  lu  snails,  from  which  they  are 
fre«d  in  the  stomach  of  tlie  host,  and  then  wander  through  the  bile-ducts 
into  the  liver,  where  hundreds  may  l>e  present  iu  the  dilated  bile-ductft. 
The  liver  is  enlarged,  its  fibrous  tissue  is  increased,  and  the  liver-cells  are 
atrophied.  There  is  also  enlargement  of  the  spleen.  The  altenvtions  ot 
the  liver  are  iiss4>ciated  with  a  sense  of  prcKsure  in  the  epigastrium,  but 
progress  for  yenrs  with  but  little  pain  or  generrd  distui*bauce,  and  jaiin* 
dice  is  usually  absent,  Eventuiilly  diarrhoe^i,  intestinal  hemorrhage,  an«l 
a^scites  may  result  and  death  follow. 

The  diagnosis  is  to  l>e  Jiiade  b>'  the  discoveiy  of  eggs  in  the  dejections, 

Metlieal  traitment  ia  only  xialliative,  aud  consists  in  meeting  symp- 
toms 418  they  arise. 

LEECHES. 

Of  the  anellides  or  leeches  theie  are  two  varieties,  the  Kirtido  ceylmlm 
and  the  Minufo  voraa.'^  which  are  important  as  human  parasites.  The 
former  is  a  land  leech  found  tu  Ceylou,  the  Philippine  Islands,  Australia, 
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and  Chili.  It  attaches  itself  to  the  skin,  from  whicli,  if  adherent,  it  must 
be  removed  with  care,  since  if  torn  ofif  a  portion  of  the  jaw  is  left  and 
causes  chronic  suppuration.  The  latter  is  a  water  leech  found  in  Europe 
aud  North  Africa.  The  young  when  swallowed  may  prove  dangerous 
by  causing  hemorrhages  and  chronic  disease  of  the  laiynx  and  trachea, 
▼hicb  they  may  enter. 

ROUND  AND  THREAD  WORMS. 
Of  the  nematoid  worms  parasitic  in  man  one  of  the  most  common  is 
the  A^earis  lumbricoideSj  which  somewhat  resembles  the  eartli-worm,  and 
i8  pointed  at  both  ends,  of  a  yellowish  color,  tlie  female  being  ten  or 
twelve  inches  long  and  the  male  two  to  four  inches  less  in  length.  The 
t^  are  about  six-hundredths  of  a  millimetre  long,  and  may  be  found  iu 
hr^  numbers  in  the  fieces,  the  female,  according  to  Eschricht,  annually 
jirodncing  in  the  vicinity  of  sixty  millions.  The  embryos  develop  in 
warm  and  moist  surroundings  in  the  course  of  a  few  weeks  or  months. 
According  to  Grassi,  twenty  days  after  the  embryos  were  swallowed  by  a 
diild  examination  of  the  fieces  was  negative,  but  in  two  months  numer- 
008  eggs  were  present,  and  in  three  months  one  hundred  and  forty -three 
vorms  were  exx>elled. 

The  ascaris  is  the  most  common  verminous  parasite  of  man,  the  symp- 
L    toBW  resulting  from  its  presence  receiving  the  term  ascanusis.    It  is  to  be 
)     fMmd  at  all  ages,  in  both  sexes,  in  all  countries,  and  among  all  races,  and 
is  nK»e  frequently  observed  in  children  living  in  the  country.     The  eggs 
are  probably  largely  swallowed  in  drinking-water  or  with  contaminated 
food,  especially  during  summer.     This  worm  lives  in  the  small  intestine, 
and  the  parasites  may  be  present  iu  large  numlH^i-s,  thousiinds  having 
been  expelled  within  a  short  time.     They  may  wander  from  the  small 
taeBtine  to  other  parts  of  the  alimentary  caniil,  or  through  fistulous  open- 
bp  into  other  parts  of  tlie  body.     They  generally  survive  the  death 
«f  their  host^  after  which  they  may  migrate  from  the  ileum.    They  are 
.vnall^*  of  but  little  symptomatic  impoi-tance,  but  when  numerous  may 
ivodaoe  loss  of  appetite,  nausea,  irregular  movements  of  the  bowels,  and 
Adwoiinal  discomfort    In  children,  especially  nervous  children,  i^estless- 
irritability,  picking  at  the  nose,  grinding  of  tec^th,  and  disturbtMi 
are  attributed  to  the  worms,  and  are  fr(iquently  n^lievinl  afti»r  their 
ral.     In  rare  instances  the^'  may  form  a  imiss  causing  a  iialpable 
If  and  producing  intestinal  obstruction.    The  migration  of  the  worms 
tmes  increased  in  severe  febrile  diseases,  and  in  those  characterized 
frequent  movements  of  the  bowels,  iis  typhoid  fever,  dystMitery,  and 
The  wandering  wonns  may  enter  the  common  duet  and  pass 
the  gall-bladder  or  into  the  hepatic  ducts ;  in  the  latter  cjise  abscesses 
the  liver  may  result     Vomiting  may  follow  their  appearance  in  the 
iiaeh  and  the  parasites  be  expelled.     According  to  Davaine,  the  as- 
B  has  entered  the  Eustachian  tube  and  the  lachrymal  canal,  and  has 
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frequently  cmwletl  out  of  tlie  mouth,  uose,  or  aaus  of  a  sleeping  chiltl 
Dyspnoea,  aphonia,  iniraeciiate  death  from  asphj^ia^  or  a  fiital  bronchitu 
hiifl  resulted  iroiu  its  eoti^nce  into  the  respiratory  tract.  Wlieu  disooY* 
ered  in  the  peritoneid  cavity,  a  p^Tlbration  should  t»e  Bought  for,  either 
giistrie,  dnodenal,  appendieularj  or  typlioidaU  tlirougb  which  it  has  passed, 
it  being  doubtful  whether  it  can  vmisv  perforatioii  of  the  iutestine  except 
a  necrosis  of  the  wiill  already  exists.  Migration  tkrough  fistulous  tracbi 
lietween  the  intestine^  pelvis  of  the  kidney,  bladder,  female  genital  trad. 
and  skin  <x-curs.  Usually  the  prfSi^uee  of  the  asearides  is  fii^t  recognize*! 
after  their  esc^ipe  from  the  bowel,  although  the  examination  of  the  fee«» 
may  lead  to  the  discovery  of  the  eggs.  They  are  rea^iily  removed  by 
appropriate  t  leatnient. 

Treatment.— ¥o  special  diet  or  preparation  is  neceasary  in  the  oee 
of  remedies  against  the  round  worm.  The  number  of  vermifuge^s  is  qaile 
liu'ge  ;  those  of  the  first  rank  are  Siuitonin*  spigeliti,  oil  of  ehenopodiuni, 
and  turpentine.  Of  these  santonin  is  probably  tJie  most  effeetive.  As 
object  is  to  bring  it  in  contact  with  the  worm  and  i>revent  absorpti' 
the  sautonate  should  never  be  usetl,  nor  should  the  Siintonin  Ije  finely  pow* 
dered*  The  official  troches  of  stmtonin  jire  distinr-tly  inferior  to  lozeng«ij 
mtide  of  the  niiimtely  crystalline,  unpowdered  drug.  The  best  method  of 
administration  is^  however,  to  give  the  santonin  as  it  natunilly  uceurSs 
along  with  eiilomel  (two  to  six  grains),  in  thick  cai3snleST  administered  at 
bedtime,  a  brisk  cathartic  being  exhibited  in  tlie  morning  if  fn?e  pni^ 
tion  does  not  occur  on  widving.  The  dose  of  santonin  for  a  child  bro 
years  old  is  one-fonrth  to  one-half  gmin. 

The  iluid  extract  of  spigelia  and  senna,  formerly  official,  was  a  plestf- 
ant  and  effective  vermifuge,  especially  in  the  case  of  children  :  doee 
a  child  a  year  old,  from  forty- four  to  four  hundred  and  forty  minims, 
peated  every  four  honi^  till  it  purges :  to  a  child  a  year  old,  two  drops 
of  oil  of  chenopodium  may  be  given  three  times  a  day  for  two  days,  and 
then  repejite<l  with  a  dose  of  cantor  oiL 

0.rv«r/«  vetiPiiietiJurU. — The  female  thread- worm  or  pin- worm  is  ten 
to  twelve  millimetres  long,  and  Ls  about  three  times  the  length  of  the 
male.  The  eggs  are  five-hundredths  of  a  millimetre  long,  and  are  pro- 
duced in  abundance,  from  ten  thousjind  to  twelve  thousand,  according  to 
Lenckart,  being  present  in  the  female.  When  the  eggs  ai*e  taken  into 
the  stomach  the  embryos  are  set  free  by  the  digestive  fluifls,  and  «o 
rapidly  develop  in  the  intestine  that  in  the  course  of  a  fortnight  Uie 
young  \^'orm  btiS  been  found  in  the  stools.  These  worms  abound  in  the 
lai'ge  intestine,  from  which  as  the  eggs  mature  the  parasite  w^andersto 
the  rectnmj  dischargeis  its  eggs,  and  often  passes  out  of  the  amis,  io 
the  vicinity  of  which  eggs  may  be  found.  The  pin -worm  is  one  of  the 
commonest  of  the  intestinal  parasites,  and  has  been  found  at  all  ages, 
even  in  an  infant  of  five  weeks,  though  most  frequentlj^  observed  in 
children.    The  eggs  are  small  enough  to  be  blown  about  when  dry,  aad 
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are  oilenest  swallowed  in  the  summer,  probably  with  fruit  or  vegeta- 
bles, since  soaking  in  water  destroys  them.  Persons  of  uncleanly  habits 
may  easily  infect  themselves,  since  eggs  have  frequently  been  found  in  the 
Ticinity  of  the  anus  and  beneath  the  finger-nails.  The  especial  symptom 
is  itching  at  the  anus  after  the  patient  goes  to  bed,  due  to  the  movements 
of  the  female  worm  in  the  rectum.  The  annoyance  is  worse  immediately 
after  defecation :  the  persistent  discomfort  disturbs  sleep,  and  in  sensi- 
tive children  may  cause  convulsions.  The  local  irritation  may  serve  as 
a  caose  of  masturbation,  and  the  parasite  may  wander  into  the  vagina 
and  occasion  itching  and  leucorrhoea.  The  worm  has  also  been  found  in 
the  bladder,  stomach,  oesophagus,  and  mouth.  In  nervous  persons  the 
snifenng  is  so  considerable  and  sleep  so  disturbed  that  the  patient  may 
loae  flesh  and  strength  and  become  ansemic. 

The  diagnosis  is  easily  made  by  the  discovery  of  the  worms  in  the 
fieees,  in  which  they  may  be  found  in  masses  entangled  in  the  slime, 
or  they  may  be  seen  on  eversion  of  the  anus,  which  is  reddened  and 
excoriated,  or  may  be  expelled  in  numbers  after  the  use  of  an  enema. 

Treatment. — ^There  is  no  use  in  the  administration  of  medicines  by 
the  month  for  the  destruction  of  seat-worms.  They  must  be  reached 
by  injections  into  the  rectum  and  the  lower  colon ;  saturated  solution  of 
Bait  will  sometimes  do  the  work,  but  the  most  effective  and  harmless 
remedy  is  the  decoction  of  quassia,  made  by  boiling  two  quarts  of  water 
vith  two  ounces  of  quassia  chips  to  a  quart  in  an  earthen  vessel.  A 
large  salt-water  injection  is  to  be  given  so  as  to  empty  the  lower  colon, 
and,  after  it  has  come  away,  the  whole  or  a  part  of  the  quassia  decoc- 
tion, according  to  the  age  of  the  patient,  is  to  be  injected  into  the  upper 
zectnm.  If  it  does  not  come  away  in  fifteen  minutes,  saturated  salt  solu- 
tion or  other  irritant  injection  should  be  used. 

The  EuMirmgyhia  ffigas,  of  which  the  female  may  be  three  feet  long 
and  the  male  one  foot  long,  found  in  the  renal  pelvis  and  ureters  of 
many  animals,  has  in  rare  instances  been  found  in  the  urinary  tract  of 
nan. 

The  Strongylm  longivaginaiua  has  been  found  in  the  lungs  of  a  child, 
and  may  prove  a  possible  cause  of  inflammation  of  the  lung. 

Ankylagtoma  duodenale. — This  parasite  forms  a  white  thread-like  worm, 

the  females  being  some  fifteen  millimetres  in  length,  the  males  perhaps 

ooe-tturd  shorter,  and  produces  the  disease  ankylostoraicisis  or  dochmiam. 

The  eggs  are  produced  in  great  abundance,  rapidly  ripen  under  favor- 

ible  conditions,  and  are  six-hundredths  of  a  millimetre  long  and  four- 

hondredths  of  a  millimetre  broad.     The  embryo  escapes,  becomes  encap- 

whfced,  and  is  set  fi«e  from  the  capsule  when  swallowed  by  the  host 

the  parasite  lives  in  the  upper  i)art  of  the  small  intestine,  especially 

teween  the  folds  of  mucous  membrane,  to  which  it  clings  by  booklets, 

•od  which  becomes  thickened  and  pigmented  from  numerous  hemor- 

In  fatal  cases  the  lesions  are  those  found  in  extreme  anaemia. 
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This  parasite  was  recognized  by  Bilharz  and  Griesinger  as  the  cause  of 
the  severe  Egyptian  chlorosis,  and  Wucherer  fonnd  it  to  occasion  tropi- 
cal chlorosis  in  Brazil     Its  presence  has  been  recognized  in  India  and 
Japan,  and  also  in  the  sonthem  United  States.     It  had  been  considered 
to  produce  the  ansemia  among  workers  in  brick-yards  in  Italy,  and  it 
proved  to  be  the  source  of  the  extreme  anaemia  affecting  the  Italians 
working  in  the  St.  Gothard  tunnel.      It  is  also  recognized  as  the  im- 
portant &ctor  in  the  etiology  of  ansemia  among  workers  in  tunnels, 
mines,  and  brick-yards  elsewhere,  the  infection  probably  taking  place 
from  the  presence  of  embrj'os  in  the  drinking-water.     The  severity  of 
the  symptoms  depends  upon  the  number  of  i)arasites  present^  and  the 
disturbances  begin  with  the  moving  about  of  the  worms.     Loss  of  appe- 
tite, nausea,  vomiting,  or  abdominal  pain  may  be  present     The  more 
serious  derangements  are  dependent  upon  the  progress  of  the  anasmia 
due  to  the  withdrawal  of  blood  by  the  parasites.     This  is  sometimes 
extremely  rapid,  and  is  manifested  by  pallor,  debility,  vertigo,  palpi- 
tation, and  eventually  oedema  and  loss  of  flesh.     The  anaemic  symptoms 
become  more  extreme,  and  the  patient  presents  the  features  of  a  per- 
nicious anaemia. 

The  diagnosis  is  based  upon  the  discovery  of  the  eggs  in  the  fiaeoes,  in 
which  they  may  be  found  in  the  course  of  six  weeks  after  the  invasion  of 
the  parasite.  Although  the  disease  may  rapidly  prove  fotal,  it  may  also 
be  continued  for  a  period  of  yeai-s,  for  the  life  of  the  parasite  may  be 
prolonged  for  five  years  or  more.  Eecovery  may  follow  its  death  in  case 
a  new  infection  is  prevented,  or  a  condition  of  more  or  less  permanent 
invalidism  may  result  from  the  complicating  chronic  diarrhoea  or  dilated  i 
heart 

Ankylostoma  responds  to  anthelmintics  as  do  other  intestinal  para- 
sites. Sufficient  preparation  should  be  made  to  see  that  the  duodenum 
is  free  from  contents.  Among  the  anthelmintics  the  oleoresin  of  male 
fern  is  probably  the  most  efficient.  It  must  be  given  in  large  doses,  and 
followed  after  a  time  by  a  brisk  cathartic,  such  as  castor  oil  with  oil  of 
turi^entine.  Pederici  asserts  that  thymol  is  especially  poisonous  to  the 
worm ;  it  must  be  used  in  large  repeated  doses,  five  grains  every  two 
hours,  until  twenty  gmins  are  taken,  when  a  mixture  of  castor  oil  and 
tui'pentine  can  be  given. 

Trichocephalm  (Ji^ar, — ^This  worm,  the  whip- worm,  is  from  four  to 
five  centimetres  long,  lives  in  the  caecum,  usually  in  small  numbers^ 
although  hundreds  have  been  found,  and  is  of  frequent  occurrence  in 
many  countries,  especiiilly  in  Syria  and  Eg>^pt  Its  pathological  impor 
taneo  is  still  in  question. 

Filana  mcdinenms. — This  parasite,  the  Guinea-worm,  of  which  only 
the  female  is  known,  is  some  two  feet  long,  very  elastic,  and  prevails  itt 
Guinea,  Egypt,  and  India.  According  to  Osier,  two  cases  have  arisen 
in  the  United  States.     The  disease  produced  by  the  presence  of  thk 
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parasite  in  man  is  called  dracontia»is.     Usually  a  single  parasite  is  pres- 
ent, but  ten  or  twelve  have  been  found.   The  embryos  are  known  to  enter 
a  small  crustaicean,  in  which  they  undergo  further  changes,  and  it  is  sus- 
pected that  this  intermediate  host  is  swallowed  by  man.    The  usual  local- 
ization of  the  i)arasite  in  the  neighborhood  of  the  feet  suggests,  how- 
ever, that  the  worm  may  invade  the  skin.     As  the  result  of  its  presence, 
a  eirenmseribed,  red,  painful  swelling  of  the  skin  arises,  in  which  the 
convoluted  worm  may  be  felt.     Ulcemtion  and  suppuration  occur,  and 
the  parasite  is  sometimes  discharged,  after  which  the  abscess  quickly 
heals.      Unsuccessful  attempts  at  removal  result  in  tearing  off  a  por- 
tion of  the  worm,  the  remainder  of  which  returns  to  the  subcutaneous 
tissue  and  causes  a  continuance  of  the  inilammation,  and  numerous  em- 
bryos appear  in  the  pus.     The  usual  method  of  removing  the  worm  is 
to  roU  the  projecting  end  around  a  piece  of  wood,  as  a  match,  and  to 
▼ind  two  or  three  times  daily  the  slack  portion  of  the  worm. 

IXlaria  sanguinis  haminia, — ^This  worm,  found  by  Lewis  in  a  blood- 
dot  and  by  Bancroft  in  the  lymphatics,  was  first  made  known  by  its 
embryos,  which  were  found  in  the  urine  by  Wucherer,  in  Bahia.     The 
mature  worm,  which  lives  in  the  lymph-vessels,  especially  in  those  of 
the  uro-genital  apparatus,  is  hair-like,  four  to  eight  centimetres  long. 
Its  embryos,  about  one-third  of  a  millimetre  long,   and  of  the  thick- 
VA«  of  the  diameter  of  a  red  blood-corpuscle,  enter  the  blood  in  large 
nombers  through  the  lymphatics.     A  drop  of  blood  has  been  foimd  to 
OQDtain  a  dozen  or  more  of  the  rapidly  moving  embryos.     During  the 
day  they  are  to  be  found  with  difficulty,  although  readily  seen  at  night ; 
tat  this  periodicity  may  be  reversed  when  the  host  sleeps  by  day  and 
works  by  night.     According  to  Manson,  the  mosquito  is  the  interme- 
diate host,  for  he  has  found  the  embryos  in  mosquitoes  which  have 
taken  blood  from  a  patient  with  filarise,  and  considers  it  probable  that 
the  embryos  of  the  latter  are  set  free  by  the  death  of  the  insect  after 
ita  eggs  are  deposited  in  water.     The  presence  of  tlie  mature  parasite 
in  the  lymphatics  becomes  known  by  the  production  of  either  haema- 
todiyluria  or  elephantiasis,  although  it  is  to  be  recognized  that  these 
i&ctions  may  exist  independently  of  the  presence  of  the  filaria.      In 
hrmatocki/luria  the  urine  from  time  to  time  is  of  a  milky  white  or  pink 
wlor,  according  to  the  quantity  of  blood  present,  and  a  cretini-like  layer 
fcmis  when  the  fluid  stands  for  some  time.     The  milk-like  appearance  is 
4ie  to  the  presence  of  molecular  fat-drops,  and  filarial  embryos  have 
Itecn  found  in  the  chylous  urine,  but  are  more  likely  to  be  seen  on  exam- 
ination of  the  blood  at  night.     Intermitting  haBuiatochyluria  may  exist 
fcr  years  with  little  or  no  general  disturbance.     At  times  it  may  be  asso- 
ciated with  pain  in  the  region  of  the  kidneys  and  with  painful  micturition 
fiom  the  iMussage  of  fibrinous  clots. 

The  presence  of  the  mature  filaria  in  the  lymph-vossels  causes  the 
leries  of  changes    occurring  in  elephantiasis  and  lymph  scrotum.     The 
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wall  of  the  lymphatic  is  inflamed,  the  flow  of  lymph  is  obstnicted, 
the  smaller  lymph-vessels  become  dilated  and  varicose,  and  the  fibrons 
tissue  is  thickened  and  cedematons.  In  lymph-scrotum  a  chylous  fluid 
may  also  be  present  in  the  tunica  vaginalis,  and  htematochyluria  may 
be  present  or  absent.  Embryos  have  been  found  in  the  milky  fluid 
escaping  from  dilated  superficial  lymphatics,  but,  according  to  Mansou, 
are  not  readily  seen  in  the  blood  in  elephantiasis,  from  the  obstruction 
to  their  passage  through  the  lymphatics  caused  by  the  presence  of  the 
mature  worm. 

Ko  treatment  has  been  found  efficacious  in  destroying  the  filaria. 

Other  filarisB,  of  less  consequence,  are  the  Filaria  Loa,  which  has  been 
found  in  the  subconjunctival  tissue  of  persons  in  West  Africa  and  South 
America,  the  Filaria  lentis,  present  in  cataract,  the  Filaria  bronchialia, 
observed  in  the  bronchial  glands,  and  the  Filaria  labiali9j  discovered  in 
the  lip. 

TRICHINOSIS. 

Etiology. — ^The  calcified  capsule  of  the  trichina  spiralis  was  seen  by 
Hilton  in  1832  in  the  muscle  of  a  corpse.     The  worm  was  soon  after  dis- 
covered by  Paget  and  described  by  Owen,  and  later  was  found  by  Leidy 
in  swine :  its  pathogenic  importance  in  producing  the  disease  trichinosii 
was  first  definitely  recognized  by  Von  Zenker  in  1860.    In  a  week  after 
its  entrance  into  the  alimentary  canal  of  its  host  the  embryonic  trichinft 
matures  into  a  female  from  two  to  four  millimetres  long,  or  into  a  some- 
what shorter  male,  and  begins  to  develop  embryos,  which  continue  to  be 
produced  for  nearly  six  weeks  to  the  number  of  fifteen  hundred  from 
a  single  female.  (Leuckart.)    Some  of  the  embryos  perforate  the  wall  of    . 
the  intestine,  and  entering  the  subperitoneal  tissue  are  carried  along  the    . 
mesentery  towards  the  muscles  in  front  of  the  spine,  so  that  they  have     « 
been  found  both  in  the  lymph-glands  and  in  the  blood-vessels.    CMhers 
pass  though  the  peritoneum  into  its  cavity,  whence  they  invade  the 
neighboring  muscles  and  wander  into  other  serous  cavities.     When  the 
embryo  reaches  the  muscle  it  enters  the  primitive  fibre,  in  which  in    ^ 
a  few  days  it  forms  a  spiral  and  in  the  course  of  a  fortnight  becomes     ' 
encapsulated  within  the  thickened  sarcolemma.     In  man,  in  about  six     ' 
months  the  deposition  of  lime  salts  takes  place  in  the  capsule^  and  the 
presence  of  the  muscle-trichina  becomes  evident  by  a  white  speck  x>erluipft 
one  millimetre  long.     In  swine,  on  the  contrary,  calcification  of  the  e^ 
sule  is  less  likely  to  occur :  hence  in  them  the  presence  of  the  musde- 
ti'ichina  is  to  be  recognized  only  with  the  microscopa      The  encapen- 
lated  trichina  thus  calcified  may  retain  its  vitality  for  twenty-five  yeafl^ 
and  may  live  for  months  after  the  death  of  the  host.     When  flesh  OOB^ 
taining  the  live  muscle-trichinaB,  of  which  there  may  be  millions  in  % 
single  animal,  is  eaten  by  man,  swine,  rats,  cats,  rabbits,  or  g^inea-pigi^ 
the  larviB  are  set  free. 

The  disease  trichinosis  comprises  the  disturbances  resulting  from  the 
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miration  of  the  embryos,  and  is  found  in  those  countries  in  which  pork, 
especially  insufficiently  cooked  or  preserved,  forms  an  important  article 
of  diet:  hence  it  is  common  in  Northern  Grermany  and  in  other  parts 
uf  Europe,  in  North  and  South  America,  in  India,  China,  Africa,  and 
Australia.  According  to  Osier,  four  hundred  and  fifty-six  cases  have 
been  recorded  in  the  United  States.  Epidemics  are  frequent  from  the  fact 
tbat  the  flesh  of  the  infected  hog  is  often  eaten  by  a  number  of  persons 
in  a  limited  locality. 

Swine  are  the  principal  soiu-ce  of  infection,  and  they  are  frequently 
inraded  by  trichinfie,  either  from  eating  the  infected  flesh  of  other  swine 
w  from  feeding  on  rats  which  have  become  infected  from  swine  or  from 
tbe  contamination  of  their  food  with  productive  intestinal  trichinae.  The 
triehinse  abound  in  the  diaphragm  and  tongue,  in  which  they  are  readily 
found  with  the  low  power  of  the  microscope, — most  conveniently  when 
a  bit  of  the  muscle  is  compressed  between  glass  plates.  In  Prussia, 
where  a  careful  search  for  tiichiuAB  is  made  in  slaughtered  hogs,  accord- 
ing: to  Eulenberg's  figures  the  proportion  of  trichinous  hogs  to  those  free 
from  trichincB  was  1  in  2160  in  1876,  and  1  in  1817  in  1889.  Ac- 
cording to  Billings,  of  8773  American  swine  examined  between  1879  and 
IS8I»  1  in  25  was  found  to  contain  trichinae,  although  in  a  series  of  some 
200O  last  examined  the  proportion  was  1  to  44.  The  latter  ratio  was  con- 
finned  by  Salmon  in  1884,  who  estimated  the  percentage  of  American 
thchiuons  swine  as  two  and  seven-tenths.  Despite  this  large  proportion 
of  infect<Ml  swine  in  the  United  States,  epidemics  of  trichinosis  are 
comparatively  rare,  due  in  part  to  the  more  thorough  cooking  of  the 
itfh^  in  part  to  the  destruction  of  the  muscle-trichinte  by  salting  the 
pork  and  smoking  the  hams  and  bacon.  According  to  Virchow,  the 
rare  cases  of  trichinosis  in  Germany  asserted  to  be  derived  from  im- 
ported American  swine  products  are  not  reported  with  sufficient  accu- 
racy to  warrant  this  assertion.  In  Germany  trichince  are  found  in  man 
in  about  one  per  cent,  of  all  autopsies.  In  the  United  States  trichinous 
nhjects  are  occasionally  seen  in  dissecting-rooms,  and  more  rarely  at 
ntopsies. 

In  the  early  stages  of  the  disease  the  mucous  membrane  of  the  intes- 
tine is  injected  and  Beyer's  patches  and  the  mesenteric  glands  may  be 
•toUen.  The  muscles  show  various  shades  of  color  between  a  reddish- 
pay  and  a  dark  red.  After  the  fifth  week  minute  gray  lines  are  seen, 
nsulting  from  the  granular  destruction  of  the  muscle  by  the  trichince,  and 
»ith  the  microscoi)e  the  changes  characteristic  of  an  acute  myositis  are 
to  be  found.  According  to  Cohnheim,  in  cases  fatal  during  the  second 
ttonth  the  liver  contains  abundant  fat,  the  epithelium  of  the  kidneys  is 
<*en  granular,  at  times  fatty,  the  heart-muscle  is  granular,  the  bronchi 
cootain  viscid  secretion,  hypostatic  pnemnonia  is  frequent,  and  broncho- 
pneumonic  patches  are  occasionally  found.  The  spleen  is  but  little 
aitmd. 
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Symptoms. — When  insufficiently  cooked  trichinons  pork  is  eaten  by 
man,  the  symptoms  vary  in  accordance  with  the  number  of  living  trichixm 
introduced.    When  many  muscle-trichinsB  enter  the  alimentary  caual|  the 
symptoms  of  an  acute  gastroenteritis  may  occur  in  the  course  of  a  few 
hours  or  after  two  or  three  days,  and  nausea,  vomiting,  diarrhoBa,  abdom- 
inal pain,  and  prostration  be  present.     On  the  third  or  fourth  day  after 
eating  the  infected  food  there  are  chills,  followed  by  fever ;  the  tempera- 
ture reaches  its  maximum  of  103°  or  104°  F.  during  the  second  week, 
the  evening  temperature  being  higher  than  that  of  the  morning.     The 
fever  has  a  remittent  or  an  intermittent  type^  lasts  from  two  weeks  to 
two  months,  its  course  somewhat  resembling  that  of  a  mild  tj-phoid  fever, 
and  is  associated  with  loss  of  flesh  and  sti^ength.     The  symptoms  indica- 
tive of  the  entrance  of  the  trichin®  into  the  muscles  b^n  during  the 
middle  of  the  second  week.     There  is  pain  referred  to  the  abdominal 
muscles  and  the  diaphragm.     The  superficial  muscles  become  resistant^ 
painful,   especially  on   motion,  and  tender.      When  the  trichinae  are 
abundant  in  the  respiratory  muscles  there  is  dyspnoea,  and  bronchitis 
is  associated ;  if  the  muscles  are  attacked  the  patient  is  confined  to  the 
bed,  and  the  position  of  the  trunk  and  extremities  is  that  of  semiflexion. 
If  the  muscles  of  the  jaw  are  invaded,  mastication  is  difficult,  and  in- 
volvement of  the  tongue  and  of  the  muscles  of  the  pharynx  and  larynx 
interferes  witli  swallowiug.     CEdema  of  the  eyelids  and  sometimes  of  the 
glottis,  lasting  for  several  days,  accompanies  the  invasion  of  the  respective 
muscles,  and  makes  its  appeai*ance  elsewhere  at  a  later  period  in  the 
disease.     Pruritus  and  desquamation  of  the  epidermis  often  occur  as  the     - 
oedema  subsides.     There  is  profuse  sweating,  which,  with  the  fever  and     , 
the  muscular  pain,  has  often  suggested  acute  rheumatism.     The  intdli-     i 
gence  of  the  patient  is  unaffected,  except  in  the  severest  cases,  but  sle^     \ 
is  usually  disturbed.     In  mild  ciises  the  symptoms  are  slight,  and  there  ifl     i 
often  no  fever,  the  pains  are  ill  defined,  and  muscular  weakness  is  more 
conspicuous  than  muscular  pain.     Trichinosis  in  children  runs  a  milder 
course  than  in  adults. 

Diagnosis. — In  sporadic  cases  the  diagnosis  is  difficult     The  con-      | 
tinned  fever,  diarrhoea,  and  prostration  are  suggestive  of  typhoid  fever,     < 
but  the  enlarged  spleen  is  lacking,  and  the  muscular  pain  and  rigidity  am     ] 
not  features  of  the  latter  disease.    The  fever,  pains  aggravated  on  motioBp     ^ 
and  profuse  sweating  suggest  acute  rheumatism,  but  the  joints  are  noft     , 
swollen,  and  the  muscles  are  tender  to  the  touch,  while  the  initial  gasteo-    ' 
intestinal  disturbance  is  lacking  in  acute  rheumatism.     Acute  polymyiH     * 
sitis  is  also  simulated  by  the  muscular  rigidity,  pain,  and  tenderness,  anA 
the  oedema  of  the  skin.     This  aflection  is  of  a  progressive  character  anA 
of  longer  duration,  and  lacks  the  acute  digestive  disturbances.    In  th9 
severe  cases  with  conspicuous  vomiting  and  diarrhoea,  cholera  or  ciholen^ 
morbus  is  suggested,  but  muscular  cramps  and  rice-water  stools  are  ab- 
sent.    In  acute  poisoning  by  meat,  fish,  or  milk-products,  the  sevei^ 
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gastro-intestiiial  symptoms  of  acute  trichinosis  are  simulated,  but  tlie 
prafoniid  disturbance  of  the  nervous  system  caused  by  these  is  lacking. 
Important  in  the  diagnosis  of  trichinosis  is  its  occurrence  among  a  num- 
ber of  individuals  who  have  eaten  hog-products  from  the  same  source  at 
or  about  the  same  time,  and  in  whom  the  continued  fever,  muscular  pain, 
tcmlemesB,  and  rigidity,  oedema,  dyspnoea,  and  wakefulness  occur.  The 
diagnosis  is  assured  by  the  discovery  of  trichinae  in  the  flesh  served,  and 
has  sometimes  been  determined  by  their  recognition  in  a  bit  of  muscle 
removed  from  a  patient  for  the  purpose  of  diagnosis. 

Pbognosib. — The  mortality  in  the  various  epidemics  of  trichinosis 
Tines  from  five  per  cent,  to  thirty  per  cent,  depending  largely  upon  the 
Bomber  of  trichinse  in  the  infected  meat,  the  method  of  preparation  of 
the  latter,  and  the  quantity  taken.  Severe  diarrhoea  at  the  outset  is  a 
farorable  sign,  since  it  permits  a  considerable  removal  of  the  trichinae 
hm  the  intestine.  The  more  severe  and  general  the  symptoms  resulting 
from  the  invasion  of  the  muscles,  as  fever,  pain,  dyspnoea,  the  worse  the 
ontlook,  and  the  longer  the  duration  of  the  symptoms  the  more  favorable 
the  prognosis  as  to  life,  although  complete  restoration  to  health  may  not 
tike  place  for  months  or  even  years. 

Tkeatment. — ^There  is  no  known  method  of  sensibly  affecting  the 
powth  of  the  trichina  once  lodged  in  the  human  muscle :  the  treatment 
snst  be  purely  symptomatic  and  sustaining.  If  it  should  become  known 
within  forty-eight  hours  that  a  person  has  taken  infected  meat,  the  ali- 
amtary  canal  should  be  thoroughly  emptied  by  an  immediately  acting 
dthartic,  such  as  castor  oil  with  turpentine  (half  a  fluidounce  to  a 
inidrachm),  followed  by  quarter-grain  doses  of  calomel  every  two  hours 
util  further  purgations  occur.  With  the  calomel  may  be  used  santo- 
siDy  the  oleoresin  of  male  fern,  or  thymol,  which  has  been  especially 
noommended  by  some  writers. 

DISEASES  due  TO  ARTHROPODES. 
Of  the  wingless  arthropodes  a  number  of  arachnids  occur  as  human 
pttiiutes.  The  Pentastoina  detUiculatum  is  the  larval  form  of  the  Fenta- 
'ftmaUeniaideSy  which  is  found  in  the  nostrils  and  communicating  sinuses 
tftbe  dog,  horse,  goat,  and  other  animals,  although  rarely  in  man.  The 
*bryoB  are  set  free  from  the  eggs  when  taken  into  the  alimentary^  canal, 
■d  either  directly  or  by  means  of  the  blood-ciu-rent  reach  the  nostrils, 
firer,  spleen,  kidneys,  heart,  and  lungs,  and  become  encapsulated.  In 
tke  oourse  of  six  months  the  PetdasUynui  denticidatum,  four  to  five  milli- 
■"^  long,  is  fully  developed,  and  after  two  months  may  perforate  the 
W  wall  and  be  evacuated.  In  the  nostrils  catarrh  may  be  produced 
■4  the  eggs  be  found  in  the  secretion,  while  jaundice  and  digestive  dis- 
Wiincse  may  follow  its  presence  in  the  liver.  Although  in  Germany 
be  hrval  form  has  often  been  found  in  man,  serious  disturbances  from 
fe  presenoe  rarely  occur. 
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The  larger  Fentastoma  congtrichim  has  repeatedly  been  found  in  Egyp^ 
and,  according  to  Osier,  this  parasite  has  been  ejected  from  the  mouth 
and  with  the  urine  in  America. 

The  Demodex  foUiculorumy  or  acarus  of  the  sebaceous  follicles,  is  found 
especially  in  the  skin  of  the  fauoej  but  is  of  little  pathogenic  importance. 

The  Sarcopies  homim8y  or  Acarus  seabiei,  the  itch-insect,  is  viBible  as 
a  minute  white-yellowish  speck.     The  male  is  twenty-three-hundredths 
of  a  millimetre  in  length  by  sixteen-hundredths  of  a  millimetre  in 
breadth,  and  the  female  forty-five-hundredths  by  thirty-five-hundredths 
of  a  millimetre.     The  latter  burrows  into  the  epidermis  for  a  distance 
of  three  centimetres,  lays  some  fifty  eggs  during  her  progress,  and  dies 
at  the  end  of  three  months.     Embryos  are  sufficiently  developed  frt)m 
the  eggs  in  the  course  of  a  fortnight  to  form  fresh  burrows.     The  itch- 
insect  abounds  upon  the  hands,  especially  in  the  interdigital  folds,  and 
may  thence  spread  over  the  body.     It  is  conveyed  fix)m  one  x>€irson  to 
another,  especially  among  those  of  uncleanly  habits  living  in  intimate 
relation,  particularly  children.    The  presence  of  the  burrow  is  indicated 
by  a  small  blister  or  papule,  which  in  the  course  of  a  few  days  subsides 
and  is  followed  by  desquamation.    The  migration  of  the  parasite  produceB 
itching,  especially  severe  at  night,  and  the  patient  seeks  for  relief  bf 
scratching,  causing  excoriations,  hemorrhage,  and  exudation,  and  numet- 
ous  punctate  and  linear  crusts  result^  principally  on  the  lower  abdomen 
and  the  thighs,  especially  in  the  \'icinity  of  the  x>enis.     In  consequence 
of  the  scratching,  vesicles,  papules,  and  pustules  are  often  present    The 
diagnosis  is  based  upon  the  localization  of  the  rash  and  the  discovery  of 
the  burrows,  and  sometimes  upon  the  recognition  of  the  parasite.  I 

In  the  treatment  of  itch  the  parts  should  be  thoroughly  washed  with 
a  strong  watery  solution  of  soft  soap,  and  afterwards  with  simple  warm    . 
water  ;  following  this,  sulphur  ointment  should  be  well  rubbed  into  tha 
part,  which  should  then  be  covered  with  a  thick  application  of  the  oint- 
ment.    This  process  should  be  repeated  as  often  as  necessary.  J 

Ixodes  Hcinus  and  Ixodes  americanus  are  ticks  which,  though  freqnoiiv  ; 
among  the  lower  animals,  are  only  occasionally  found  on  man,  and  pKh  " 
duce  little  or  no  local  disturbance  unless,  when  torn  from  the  skin,  ih0  ^ 
heads  remain  and  cause  a  local  inflammation.  The  treatment  oonfflfllB  | 
in  picking  off  the  tick  :  if  the  head  remains  it  may  be  taken  out  wiih  3 
a  needle.  ^ 

The  Leptus  irritans,  or  harvest-mite,  a  small  red  parasite,  attadMtf  ^ 
itself  sometimes  in  large  numbers  to  the  skin,  and  causes  itching  aoA  ^ 
papular  or  pustular  inflammation.  ' 

PARASITIC   INSECTS.  ! 

Of  the  parasitic  insects  the  pediculus,  or  louse,  is  often  found  in 
varieties,  the  Pedieidus  capitis^  the  Fediculiis  vestimentorumf  and  the 
tdus  pubis.    They  vary  in  size,  the  Pediculus  vestvtientorum  being  ftomM 
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to  four  millimetres  long,  while  the  pubic  louse  is  the  smallest^  and  is  about 
oue  miliimetre  long.  The  head-louse  lays  its  eggs  among  the  hairs,  to 
which  they  become  attached  and  form  the  oval  white  »i)ecks  known  as 
aj&  The  bites  of  the  insect  cause  itching,  which  is  relieved  by  scratch- 
ing, and  a  serous  or  bloody  fluid  exudes.  The  hairs  are  matted  together 
br  the  drying  of  the  exudation,  and  when  allowed  to  grow  form  an  offen- 
sive tangled  mass,  the  plica  Folotiica  of  the  Polish  Jews.  Tlie  Pedwuhin 
wiuneiUorum,  though  living  in  the  clothing,  especially  in  the  seams  of 
those  articles  lying  close  to  the  skin,  causes  irritation  by  its  bites,  which 
are  most  numerous  between  the  shoulder-blades,  around  the  waist,  and 
upon  the  nates;  minute  hemorrhages  result  from  the  bites,  and  bleed- 
ing, excoriations,  crusts,  pustules,  and  ulceration  are  caused  by  the 
watching.  The  long-continued  harboring  of  the  parasit<^  results  in  a 
thickened,  pigmented,  and  scarred  skin,  known  as  tlie  vagabond's  disease^ 
and  sometimes  mistaken  for  the  pigmented  skin  of  Addison's  disease. 
The  pubic  louse  lays  its  eggs  among  the  hairs  of  the  symphysis  pubis, 
iin-hich  they  are  attached  as  minute  specks.  It  may  also  he  c^onveyed 
to  the  axillary  hairs,  the  beard,  the  eyelashes,  and  the  eyebrows.  The 
irritation  from  its  bites  leads  to  scnitcliing,  which  may  ocx*asion  an 
mificial  eczema.  The  occuiTcnce  of  bluish  spots,  taches  bleudtrenj  upon 
thi*  thorax,  thighs,  and  nates,  especially  in  typhoid  fever,  was  attributed 
hy  Mourson  to  the  migration  of  this  parasite.  Vincent  Y.  Bowditch  has 
htently  recorded  his  observation  of  these  spots  in  a  number  of  affections, 
ind  almost  invariably  was  able  to  find  the  parasite. 

Tbeatxent.— When  a  part  covered  with  hair  is  infested  with  lice  it 
'^  HMially  better  to  cut  the  hair  off  close,  as  it  is  almost  inijyossible  to 
kfll  all  the  nits  or  ^;gs  attached  to  the  hair.  A\Tien  the  head  is  affected 
the  swilp  should  be  thickly  covered  over  with  sulphur  ointment,  or  coal 
tiilto  which  has  been  added  one  per  cent,  of  carbolic  acid  may  be  fi'eely 
wed.  When  there  are  but  few  of  the  parasites  in  the  liead,  saturating 
the  Lair  with  coal  oil  may  suffice.  In  the  case  of  the  pubic  louse,  after 
waoval  of  the  hair  the  part  may  l)e  thickly  covered  with  mercurial 
ointment,  which  should  be  removed  by  thorough  washing  with  soap  and 
»«er  in  about  twelve  hours,  and  then  reiipplied.  The  mercurial  oint- 
ment is  al.so  extremely  efficacious  against  the  pediculus  capitis,  but  the 
ttiount  necessary  to  be  useil  is  so  large  as  greatly  to  endanger  systemic 
poiyining ;  we  have  seen  an  almost  fatal  case  of  salivation  result  from  the 
he  twe  of  the  ointment  on  the  head  of  a  vagabond.  It  is  nec^^ssjiry  to 
ttforce  thorough  personal  cleanliness  to  prevent  recurrence.  Whenever 
tWe  is  great  irritation  of  the  skin  from  these  panisites  the  warm  bath 
^ntaining  one-quarter  to  one-half  pound  of  ordinary  washing-soda  may 
Ite  used.  A  lotion  composed  of  one  ounc^^  of  alcohol,  one  ounce  of 
|Jyj3erin,  two  drachms  of  carbolic  acid,  and  fourteen  ounces  of  water 
rtl  often  give  relief.  When  lice  are  abundant  upon  the  pereon  it  is 
dva^-g  essential  to  destroy  them  upon  the  clothing,  but  in  the  ease 
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of  the  clothing  louse  nothing  less  radical  will  suffice  than  leading  the 
elothmg  in  a  siiffirieutly  heated  oven,  or  boiling  it  thoroughly  for  some 
minutes  in  water. 

Chnex  levfukinmy  the  bedbug,  four  or  five  millinietree  long,  is  of  » 
reddish-brown  color,  and  hafi  an  offensive  odor.  It  lives  in  the  joints  of 
wooden  bedsteads  and  in  the  cracks  of  the  walls  sind  floors  especiiiUy  of 
old  buildin^rg.  At  night  it  sucks  blood  from  sleeping  man,  and  produce's 
an  urticaria  in  sensitive  persons. 

When  there  is  excessive  irritation  the  alkaline  bath  or  the  carbolic 
acid  solution  (see  preceding  page)  inay  be  used.  It  may  be  neceesaiy 
to  take  apart  furniture  infested  with  bedbugs  when  it  is  not  possible 
to  reach  thoroughly  the  crevices  and  joints.  If,  however,  this  i^an  bi^ 
done,  the  parasite  c^an  be  destroyed  by  thorough  cleanliness  and  the  frw 
aivplication  of  a  ten  per  cent,  solution  of  corrosive  sublimate.  Iron  bed* 
steads  are  always  preleiiiible. 

Ptdex  irrihmSf  the  flea,  stings  the  skin,  produces  a  minute  hemorrha^ 
and  may  cause  rose  spots,  petechia,  or  urticaria.  Borne  persons  are  m 
little  susceptible  as  not  to  be  consctious  of  its  presence. 

When  it  is  impossible  to  avoid  exposure  to  fleas,  the  free  use  of  insect- 
powder  on  the  inside  of  the  stockings  and  other  articles  of  underclotbiJii 
will  afford  a  me<isure  of  protection, 

S(ircopiti/lki  penftranjt,  the  sand-flejt,  chigoe,  or  jigger,  is  found  in  Sooth 
America,  in  the  West  Indies,  and  on  the  west  coast  of  Africa,  and  in^ 
festfi  man  and  some  of  the  domesticated  animals.  It  is  smaller  than  the 
common  flea,  burrows  into  the  skin,  especially  Ix^tween  the  toes  and  under 
the  toe-nails,  causes  intense  itching,  with  the  formation  of  jtustules  and 
uleei-s,  and  may  lead  to  the  loss  of  the  toes. 

The  jigger  is  to  be  removed  with  a  minute  sharp  knife  or  a  needle. 
A  ceitaiu  amount  of  protection  from  its  attacks  is  said  to  be  affbrdeii 
by  the  free  iLse  of  aromatic  oils  upon  the  feet. 

Myiasis.— This  term  is  applied  to  the  disturbances  which  result  from 
the  presence  of  maggots  in  varioiLS  parts  of  the  body.  Numerous  flies^ 
the  common  house  fly,  the  meat  fly.  the  bluebottle- fly,  the  hoi'se-fly,  the 
carrion  fly,  and  the  bot-fly,  uude!'  favoring  circumstances,  lay  their  t^ggs 
from  which  are  devclopctl  tlir  iarviK  in  the  nostrils,  cranial  sinuses,  audi- 
tory meatiis,  and  vagina,  and  on  wounded  surfaces.  The  flies  attracted  by 
catarrhal  conditions  of  the  mucous  membranes  and  neglect-ed  wounds  are 
especially  likely  to  invade  the  body  during  sleep  in  the  open  air,  par- 
ticularly in  the  tri*pics.  The  loc^l  inflammation  becomes  aggravated. 
the  destruction  of  tissue  progrcvsst^s,  and  local  pain,  headache,  facial  and 
pharyngeal  uedema,  and  blood >^  discharges  from  the  nostrils  may  result. 

In  open  wounds  the  larvte  are  to  be  picked  off  mechanical ly.  but  ia 
cases  of  sinuses  they  are  destroyed  and  removed  by  means  of  injectionSL 
In  either  cuvse  the  affected  part  should  be  thoroughly  elciinsed  and  treatedj 
antiseptieally. 


( 


1 


DISEASES  DUE  TO  ANIMAL  PABASITES.  349 

Bot-flies,  especially  iu  Central  America,  Africa,  and  Bussia,  penetrate 
the  skin  and  deposit  their  eggs,  from  which  the  larvae  develop  and  cause 
boils,  whichy  if  numerous,  produce  weakness,  prostration,  and  general 
constitutional  disturbance.  The  eggs  or  larv®  may  be  swallowed :  the 
latter  may  live  in  the  stomach  perhaps  for  several  days,  producing  diges- 
tive disturbances,  especially  distress,  nausea,  and  repeated  vomiting,  and 
the  living  larv»  may  be  found  in  the  vomit.  They  may  also  be  alive  and 
present  in  large  numbers  in  the  intestine,  giving  rise  to  abdominal  pain, 
and  are  later  discharged  with  the  feces.  Under  such  circumstances  the 
patient  should  be  freely  purged  by  a  mixture  of  one  part  of  oil  of  turpen- 
tine and  three  parts  of  castor  oil. 
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CHAPTEE   V. 


POISOXING. 


ACUTE   POISONING. 
The  consideration  of  poisous  may  seem  somewhat  ont  of  plaoe  in  % 

treatise  upon  the  praetiee  of  medieiiie,  but,  as  poif^ming  may  si  mulatto 
various  diseases,  and  as  it  is  eoiistautly  met  with  by  the  physician, 
it  has  seemed  to  us  that  a  brief  practiciU  consideration  of  the  subjett 
having  a  8i>ecial  regard  to  the  clinical  diagnosis  and  treatment  may  be 
of  servlee. 

A  fiuther  justification  for  the  present  chapter  is  found  in  the  tact  that 
the  treatment  of  the  various  conditions  produced  by  poisoning  is  the 
same  m  that  of  similar  conditions  j^roduc^^d  by  whtit  is  called  disease. 
The  symptoms  of  diseiise  are  in  birge  part  the  outcome  of  the  presence 
of  poison  in  the  btood,  and  so  far  as  the  treatment  of  the  symptoms 
themselves  is  concerned  it  makes  little  difference  whether  the  toxic 
agent  is  of  such  nature  that  the  process  it  sets  np  is  called  *' disease," 
or  whether  it  is  of  such  character  that  the  process  is  called  ^^  poisoning/- 
Thus,  the  narcosis  produced  by  the  natural  poisons  of  uraemia  is  treatrf 
in  a  similar  manner  to  the  narcosis  produced  by  a  drug.  A  convulsiou 
caused  by  the  iiction  of  a  tetanus  toxin  is  to  be  relieved  in  the  same 
way  as  a  convulsion  caused  by  strychnine* 

For  the  purpose  of  diagnosis  the  various  poisons  may  be  divided 
into  narcotics,  or  those  poisons  which  chiefly  affect  the  cerebrum,  caos- 
ing  narcx>8is ;  convulsants,  those  which  especially  provoke  convuJsioa^ ; 
paralyzants,  those  which  caiLse  wide-spread  general  paralysis  ;  cardianta 
those  which  chiefly  jiffect  tlie  circulation  ;  and  irritants,  those  wliit'li 
cause  \iolent  irritation  of  the  gasti-o-intestiual  tract  and  commonly  also 
of  the  kidneys. 

It  must  be  rememljered  that  many  poisons  act  in  more  than  one  way, 
so  that  it  is  possible  they  should  be  classed  under  two  headings.     Thu^ 
illuminating  gtis  produces  narcosis  and  also  gi*eat  deprc*8sion  of  the  eircu- 
lation ;  whilst  antimony  is  a  violent  cartliac  depi-essant  and  at  the  same 
time  a  giistro-intestinal  iiTitant.     In  the  present  chapter  the  poijsoning  is 
considered  under  the  symptom  which  is  the  more  important.     The  vital 
pnictical  thought  is  that  when  a  tostc  substance  acts  in  two  difierentfl 
ways  it  is  essential  that  two  sets  of  remedies  be  employed  to  meet  the 
two  actions,  the  judgment  of  the  practitioner  being  exercised   in  the 
individual  case  of  poisoning  in  the  decision  as  to  which  of  the  two  sets 
of  remedies  shall  be  most  actively  pushed. 
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Narcotics. 


The  symptoms  of  narcosis  are  stupor  deepening  into  coma,  which 

may  or  may  not  become  complete,  may  or  may  not  be  accompanied  by 

ODii^iilsion,  and  may  be  quiet  or  be  accompanied  by  delirium.     Drugs  of 

this  class  kill  by  acting  upon  the  respiration,  so  that  there  is  disturb- 

4uce,  often  with  slowing,  of  the  respiration.     Sometimes  the  respiration 

zuay  remain  normal  or  may  even  be  more  frequent  than  normal,  but 

becomes  extremely  shallow.    The  character  of  the  pulse  varies  greatly 

in  accordance  with  the  individual  poisons. 

We  shall  divide  the  narcotic  poisons  into  Class  1,  those  in  which 
there  is  no  delirium ;  and  Class  2  (Deliri&^ients),  those  in  which  the 
delirimn  is  marked.  It  should  be  observed  that  in  Class  1  the  pupil  is 
frequently  contracted,  sometimes  normal,  sometimes  markedly  dilated, 
and  that  in  the  deeper  stages  of  the  coma  the  pupillary  reflexes  are  lost, 
though  they  may  be  preserved  in  the  earlier  part  of  the  poisoning.  In 
(3aas  2  the  pupil  is  usually  widely  dilated  and  fixed. 

The  most  important  members  of  Class  1  are  opium,  alcohol,  chloral, 
cUoroibrm,  ether,  illuminating  gas,  prussic  acid,  uitrobeuzol,  carbolic 
icidp  oil  of  tansy,  and  santonin. 

DiAGNOBiB. — In  accordance  with  the  plan  of  this  chapter,  the  exist- 
ence of  narcosis  constitutes  the  starting-point  in  recognizing  poisoning 
of  the  present  class.     Narcosis  may,  however,  be  the  result  of  disease, 
ud  it  is  not  always  possible  to  distinguish,  without  a  histor>',  between  a 
lareofds  due  to  a  disease  and  one  due  to  a  poison.    Supposing  that  there 
«  no  history  either  of  the  taking  of  a  poison  or  of  the  coming  on  of  the 
tymptoms  during  a  disease,  or,  in  other  words,  that  there  is  no  account  of 
ttie  way  in  which  the  present  condition  of  the  patient  has  developed, 
if  there  be  high  temx>erature,  or  highly  albuminous  urine,  or  hemiplegia, 
flr  strabismus,  or  unequal  pupils,  the  case  is  almost  certainly  one  of  dis- 
iMe ;  although  we  once  saw  opium  poisoning  produce  inequality  of  the 
fnpQs^  and  although  a  patient  suffering  from  chronic  kidney  disease  may 
kve  been  poisoned,  so  that  albuminuria  is  only  a  presumptive  and  not 
fwitiTe  evidence  of  the  existence  of  a  uraemia. 

It  must  be  remembered,  fuiiiher,  that  an  apoplexy  may  come  on  during 

t poisoning;  indeed,  its  development  is  favored  by  the  existence  of 

iboholism,  so  that  sometimes  patients  supposed  to  be  suffering  only  from 

hmkennesB  are  found  by  the  police  dead  in  the  cells  where  they  have 

hen  put  overnight    An  apoplexy,  however,  which  is  sufl&cieutly  large 

I  te  produce  so  complete  a  general  relaxation  as  to  mask  the  hemiplegia  is 

dnjB  associated  with  an  absolutely  complete  unconsciousness ;  whereas 

I  k  %  rare  in  an  ordinary  poisoning  for  a  patient  to  be  so  unconscious  as  to 

lire  no  sign  of  life  when  shaken  or  shouted  to.     If  a  drunken  person  can- 

Mt  be  momentarily  aroused,  apoplexy  should  be  suspected ;  stertorous 

tRaUung  under  emch  circumstances  should  be  considered  diagnostic 
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of  apoplexy.  lu  advanced  cases  of  poisoning  by  carbolic  and  prussic 
acid,  illuuiinatiiig  gas,  or  nitrobenzol,  the  unconsciousness  may  be  com- 
plete. 

A  malignant  malarial  attack  may  develop  suddenly  and  closely  r^ 
stumble  a  poiaouing,  bot  the  disturbance  of  temperature  should  alniost 
invariablj^  lead  to  the  i-ecogoition  of  the  fact  that  the  ease  is  not  om 
of  poisoning:  unless  the  patieut  luis  been  lying  out  io  the  cold,  a  pro- 
nouncedly subnormal  temperature  is  very  rai'e  in  poisoning.  High  ele^ 
vation  of  temperature  probably  never  occurs  in  toxic  narcmis ;  certainljr 
the  coexistence  of  internal  fever  with  a  low  external  temperature  of  the 
lx>dy,  such  as  is  seen  in  malignant  malarial  attacks,  does  not  happen  in 
poisoning. 

In  attempting  recognition  of  the  individual  poison  in  any  case  the  odor 
of  the  breath  may  point  to  alcohol,  chloroform,  or  ether.  Contractioa 
of  tlie  pupil  would  indicate  opium,  and,  unless  in  the  later  stages,  would 
be  associated  with  wai^mtb  of  the  surface  and  a  slow,  fnll  pulse,  Pruesic 
acid  can  usually  be  recognized  by  the  violence  and  rapidity  of  the  symp* 
toniis  by  the  liirious  convulsions,  and  by  the  bloody  foam,  the  result  of 
these  cou^iilsions,  about  the  lips  of  the  bloated,  livid  face ;  moreover, 
death  almost  invarial>ly  occurs  before  the  physician  reaehes  the  patieiit 
If  there  Im^  protracted  unconsciousness  the  case  is  not  one  of  prussic  acid 
lx>isoning.  Nitrolienzol  poisoning  can  be  recognized  by  the  peculiar  blue 
color  of  the  whole  surface  of  tiie  body.  Illuniiuatiog  gas  may  usually 
be  suspected  from  the  suiu^oundinga  of  the  patient  |  the  unconseioufinew 
produced  l>y  it  is  extreme,  and  is  accompanied  with  great  depression 
of  the  pulse,  which  is  rapid  and  feeble,  and  with  some  fall  of  the  bodily 
temperature. 

For  the  pnr]>oses  of  treatment  it  Is  extremely  important  to  recoguize 
carbolic  acid  poisoning,  because  the  antidote  to  this  poison  is  so  complete 
in  its  action.  In  cai'tolic  acid  poisoning,  if  the  dose  has  been  lai^  the 
symptoms  develop  with  great  suddenness ;  there  ai'c  absolute  uncon- 
scioujsut^  complete  quiet  and  muscular  relaxation,  cardiac  failure  with 
rapid  pulse,  and  a  tendency  to  subnormal  tempemture ;  the  odor  of  Uie 
acid  nray  sometimes  he  made  out  upon  the  person  ;  pathognomonic  siro 
corrugated  white  patches  upon  the  lips  or  in  the  mouth,  nmrkiug  placoi 
where  the  strong  acid  hiis  come  in  contact  with  the  mucous  membrsuie. 
In  slowly  developed  poisoning  from  dihitetl  acid,  stupfir,  coma,  miLscuLir 
relaxation,  and  failing  heart,  with  subnormal  temperatnre,  may  offer  no 
decisive  phenomena  on  less  there  has  been  snfticieut  time  for  the  secretioo 
of  the  characteristic  brownish  or  bhu^kish  urine. 

Santonin  poisoning  is  to  l>e  recognized  by  the  chroniatopsia  which 
precedes  tlie  de\  elopmeut  of  the  other  syinptoms,  and  by  the  safiron- 
colored  or  even  purplish -red  urine.  According  to  authority,  the  yellow 
urine  becouies  rtKl  on  the  addition  of  an  alkali.  The  convulsions  are 
often  violent,  acc*ompanied  by  opisthotonos  and  emprosthotonos,  and  are 
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of  epileptiform  type.    There  is  sometiines  slight  vomiting^  but  the  symp- 
toms of  gastro-intestinal  irritation  are  never  severe. 

Oil  of  tansy  iM)i8oning  is  almost  always  the  result  of  an  attempt  to 
produce  abortion.  The  symptoms  are  stupor  deepening  into  coma,  epi- 
leptiform convulsions  and  violent  gastro-enteritis,  with  abortion,  which 
is  nsnally  attended  with  much  hemorrhage.  The  stupor  and  convul- 
sions distinguish  this  x>oisoning  from  poisonings  by  other  ordinary  aborti- 
fiicients. 

Treatment. — In  all  forms  of  poisoning,  if  there  be  an  antidote  to 
the  drag  it  should  be  immediately  given.    Tannic  acid  is  an  imperfect 
antidote  to  the  alkaloids  and  substances  containing  them,  and  should, 
therefore,  be  used  in  opium  poisoning.    Of  the  other  poisons  in  the  class, 
carbolic  acid  is  the  only  ordinary  one  which  has  an  antidote.    This  anti- 
dote is  unique  in  that  it  has  the  capability  of  not  only  acting  upon  the 
poison  in  the  alimentary  canal,  but  also  of  following  it  into  the  blood 
ind  tissues  and  there  neutralizing  it.     Whether  it  be  late  or  early  in  the 
poisoning^  the  practitioner  should  exhibit  the  antidote  freely,  both  by 
the  mouth  and  in  severe  cases  hypodermically.     Sulphuric  acid  or  the 
lolable  sulphate  should  be  given.    Magnesium  sulphate  may  be  adminis- 
tered by  the  mouth,  but  not  hypodermically,  at  least  with  any  freedom, 
anoe  when  injected  directly  into  the  blood  it  acts  as  a  violent  poison. ' 
Bodiun  sulphate  may  be  given  hypodermically. 

If  a  poison  has  been  taken  by  the  mouth,  after  the  administration  of  the 
ntidote  the  stomach  should  be  washed  out :  a  brisk  purgative  like  croton 
9il  is  sometimes  useful  for  the  purpose  of  emptying  the  alimentary  canal. 
UnooDSciousness  is,  from  a  therapeutic  point  of  view,  a  matter  of 
little  importance :  the  danger  in  narcosis  is  from  depression  of  the  respi- 
atoiy  centres,  so  that  the  indication  is  to  maintain  respiration.  In  cer- 
lun  cases  of  x)oisoning,  notably  opium  poisoning,  the  respiratory  centre 
k  depressed  more  than  are  the  centres  of  consciousness ;  hence  it  is  ad- 
visable to  keep  the  i>atient  awake  for  two  purposes :  first,  that  the  de- 
JttesBion  and  relaxation  of  sleep  may  not  be  addeil  to  the  depression  and 
leqiiratory  relaxation  directly  due  to  the  poison  ;  second,  that  automatic 
lopiration  may  be  reinforced  by  voluntarj'^  breathing.  We  have  seen  in 
^  vpinm  i>oisoning  a  patient  sitting  breathing  regularly  at  the  word  of  corn- 
Band  when  automatic  breathing  had  practically  ceased.  It  must  be 
ImMmbered  in  treating  such  a  case  that  owing  to  the  continuous  lack  of 
1  Mpiration  there  is  an  ever-increasing  accumulation  of  carbonic  acid  in 
IkUood,  so  that  finally  the  narcosis  is  of  double  origin  ;  and  if  by  arti- 
IWal  respiration  or  otherwise  the  blood  can  be  freed  from  the  accumulated 
1  SIB  the  naroosis  is  greatly  lightened,  and  emetics  and  other  drugs  pre- 
[itaniy  powerless  may  become  active  for  good.  It  is  evidently  often  very 
\  to  arouse  a  narcotized  patient  For  this  purpose  Hagellations  and 
berfDrms  of  rough  treatment  have  been  much  employed.  They  are, 
iTy  nqjurtiflable.     If  walking  or  mild  shaking  of  the  patient  does 
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not  suffice,  the  diy  wire  brush  should  be  used  with  a  strong  electrical 
ciUTeiit.  This  makes  an  intense  irritatioe  of  tlie  periphenil  nerves  wiilj. 
out  caiLsing  aoy  intlamiiiation  or  stiuetural  change. 

The  drugs  which  are  useful  iu  oveix^omiug  i^espiratory  panilysis  act 
the  so-etdled  respiratory  stiniuluutw, ^namely,  atropine.  stryehnin«,  it> 
caine,  and  cafieine.  In  using  thei?e  drugs  it  is  essential  to  apprehend  tluil 
they  are  not  simple  i^hysiological  antagonists  to  the  poison^  an*!  that,  they 
are  used  for  one  distinct  purpose.  Thus,  in  the  employment  of  atropine 
iu  opium  poiaaning  it  doe^  not  do  to  usi*  the  pupils  tis  a  g^aide  to  tli«* 
amount  of  atropine  to  be  given  :  opium  contracts  the  pupil  ceutrically, 
atropine  dilates  it  peripherally, — ^so  that  the  actions  are  not^  striotl^' 
speaking,  aiit agonistic*  The  results  of  the  admiiiistratiou  of  the  aatF 
dotal  drug  are  to  be  chietly  judged  by  the  action  upon  the  reapii-ation : 
if  the  respiration  be(!onies  sufficiently  more  rapid  and  full  the  desired 
result  hiis  been  reached,  and  no  more  of  the  antidote  should  be  ex- 
hibited until  respiration  liegins  again  to  fall.  In  order  to  get  the  nectSr 
sary  quick  action  from  the  antidote  it  should  always  be  given  hypo 
dermically.  The  d<»se  administered  shoidd  be  much  larger  than  tkifi 
used  for  ordinary  purposes,  and  should  l>e  somewhat  proportionate  to  the 
amount  of  the  poison  takeu^  if  this  be  known.  The  remedial  action  of  the 
autidote  in  such  cases  is  in  obedience  to  what  H.  C.  Wood  has  termed 
the  **  law  of  crossed  action,''  a  law  which  may  be  used  for  the  purposes  of 
antagonism  as  well  as  of  co-action  of  medicines*  Thus,  drug  x  stimulates 
the  heart,  the  i-espiratory  centres,  and  the  intestinal  peiistalsis,  whilst 
drug  ?/  stimulates  the  respiratory  centre  and  the  motor  spinal  cord,  but 
has  no  effect  upon  the  heart.  It  is  evident  that  if  these  tw^o  drugs  are 
given  at  one  time  they  will  reinforce  each  other  at  the  respiratory  centre 
without  acting  together  in  other  portions  of  the  tody,  so  that  the  greater 
i-espiratory  efiwt  will  be  obtained  with  the  least  possible  di.sturbaDeeof 
other  functions.  We  have  proved  experimentally  that  if  to  a  dog  poi- 
soned with  chloral  strychnine  be  given  until  general  convulsions  seem 
imminent,  there  will  be  a  great  incnmse  in  the  respiratory  movement— 
an  increase,  howe%-er,  which  can  be  still  further  augmented  by  atropine 
or  cocaine  without  precipitating  convulsions,  iis  would  be  done  by  further 
doses  of  strychnine.  Hence  iu  narcosis  the  best  eflFects  are  to  be  obtained 
by  using  togetlier  two  or  more  respiratory  stimulants. 

Iu  any  case  of  narcosis  in  which  the  rtispiration  is  failing,  artificial 
respimtion  should  be  resorted  to.  Of  the  ordinarj^  methods  Silvester** 
is  perhsips  the  most  efftn^tive.  The  patient  being  laid  upon  his  back  on 
a  hard  tal>le  or  the  floor,  the  elbows  should  be  forced  tightly  agaiofit 
the  chest  so  as  to  compiess  it,  then  raised  upward  and  outward  (not 
forward)  until  the  highest  point  above  the  head  is  reiiched,  and  then 
slowly  replaced  and  the  proces*^  repeated*  ThLs  should  be  done  abanl 
ten  times  a  minute.  Of  course  ui  any  Ciise  of  existing  deep  narcosis  the 
tongue  t?hould  be  well  drawn  out  and  prevented  from  slipping  back  npoa 
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the  larynx.     Very  fireqnently  it  suffices  to  draw  the  whole  lower  jaw 
upward  and  forward  by  the  fingers  inserted  behind  its  angle. 

Very  moch  more  effective  than  artificial  respiration  in  the  treatment 
of  narcosis  is  forced  respiration,  in  which  by  means  of  bellows  or  other 
power  air  is  driven  into  the  lungs.  For  the  details  of  apparatus  and 
method  the  reader  is  referred  to  H.  C.  Wood's  ''Therapeutics."  In  a 
number  of  cases  of  violent  narcotic  poisoning  life  has  been  saved  by 
forced  respiration  kept  up  for  many  hours. 

In  many  cases  of  narcotic  poisoning  other  symptoms  than  those  of 
nare«)ti8m  are  sufficiently  prominent  to  need  treatment,  as  heart-failure 
in  carbolic  acid,  vomiting  and  purging  in  poisoning  with  oil  of  tansy, 
etc.  The  treatment  of  these  symptoms  will  be  found  under  the  head  of 
their  respective  divisions. 

Delirifacients.— The  ordinary  poisons  representing  the  second  class 
of  narcotics — t.e.,  those  which  produce  delirium  with  the  early  stage  of 
the  narcosis — are  atropine  and  hyoscyamine  and  the  vegetables  which 
eoDtain  them, — such  as  belladonna^  hyoscyamus,  datura,  or  Jamestown 
(**junson'')  weed, — cannabis  indica,  hyoscine,  and  cocaine.  With  the 
exception  of  hyoscine,  these  substances  are  all  respiratory  stimulants, 
nd  in  the  early  stages  of  the  poisoning  increase  the  rate  and  force  of 
be  respiration.  There  appears  to  be  no  recorded  death  from  cannabis 
hdica,  or  Indian  hemp,  nor  from  hyoscine,  though  the  latter  drug  is  cer- 
tunly  capable  of  taking  life. 

Diagnosis. — All  these  drugs  produce  dilated  pupils,  a  peculiar  talk- 
ttite  deUrium,  dry  mouth,  usually  nervous  excitement  and  unrest,  the 
vbole  ending,  if  the  dose  has  been  sufficient,  in  narcosis  of  a  quiet  type, 
tith  £uliire  of  respiration.  The  diagnosis  between  them  can  be  made  by 
Ming  that  atropine  and  hyoscyamine  cause  a  rapid,  hard  pulse  and  much 
pealer  excitement  than  is  pi-esent  with  hyoscine,  the  delirium  of  which 
k  not  aeoompaiiied  by  muscular  excitement,  is  talkative  and  muttering, 
md  in  its  milder  form  simply  represents  a  condition  of  simple  confusion. 
Xonorer,  in  hyoscine  x>oisoning  the  pulse  is  near  the  norm  in  rate  and 
Cocaine  is  to  be  recognized  by  the  intense  motor  excitement  which 
[  maUy  attends  its  action,  and  which  may  bring  its  poisoning  into  the 
ilMiyidsant  groap.  When  the  dose  of  cocaine  has  been  very  large  this 
incitement  may  be  wanting,  and  collapse  with  unconsciouuess  may  be 
Ifc  most  prominent  symptom,  so  that  the  poisoning  might  be  placed  in 
|%e  cardiant  group. 

Tkeatxent. — ^In  the  early  stage,  after  the  use  of  tannic  acid  as  an 

'.  and  the  evacuation  of  the  stomach,  if  there  be  great  excitement, 

\  and  even  chloral  may  be  used  with  caution.     If  the  symptoms 

idne  to  hyoscine,  the  treatment  should  be  similar  to  that  of  the  quiet 

I  group.    In  the  advanced  stages,  with  stupor  and  quiet  narcosis, 

treatment  becomes  that  of  the  quiet  narcotic  group,  with,  when  there 

iiymptoms  of  heart-fiulure,  the  use  of  cardiac  stimulants. 
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CoDvnlsant  drugs,  that  iB,  dnigs  the  chief  symptom  of  whose 
ing  m  convulsiotLs,  are  divided  into  those  which  produce  cerebral'' 
ei:»ileptiform  convulsions  and  those  which  cause  spiual  or  tetanic  con-] 
vulsioDB.  The  epileptiform  convulsion  is  distinguished  at  once  by  Ihe 
loBB  of  conscioiisiie.ss,  and  t>y  the  fiict  that  the  convulsion  h  clonic.  The 
spinal  convulsion  is  without  loss  of  consciousness,  with  heightened  re- 
flexes, whilst  the  contractions  are  more  or  less  persistent  or  tonic. 

Drugs  which  produce  epileptiform  convnlsioiis  often  do  so  in  an  in- 
dii'ect  manner,  as  by  producing  aniemia  of  the  brain  through  eardinc 
depression  (veratrum  viride,  for  instance).  They  may  act  directly  npon 
the  cerebrum,  so  as  to  cause  persistent  loss  of  consciousness.  (See 
Narcotics.)  The  drugs  which  produce  spinal  tetanic  convulsions  are 
cocaine  and  stryt^hnine. 

Diagnosis,— In  the  diagnosis  of  strychnine  poisoning  it  is  neeeesarj 
to  dif[ei'c*ntiate  it  from  tetanus  tuid  hysteria.  Except  in  very  rare  casess, 
tetanus  is  at  once  to  Ixi  distinguished  bj^  the  comparative  slowness  of  the 
symptoms,  which  extend  over  houra  or  days,  and  especially  by  the  tact 
that  the  jaw  is  primai^ily  locked.  The  masseter  and  other  chewing 
muscles  ai-e  the  first  to  be  attacked ;  whereas  in  strychnine  poisfiuing 
they  are  the  last.  The  hysterical  convulsion  may  simulate  that  of 
tetanus ;  there  is  usmilly,  however,  disorder  of  consciousness,  which  may 
be  lost,  or,  more  characteristically,  may  l3e  so  perverted  that  the  patieut 
seems  conscious  but  afterwai^ds  has  no  memory  of  events  which  occnrrHl 
during  the  convulsion,  or  else  seems  unconscious  but  afterwards  has  c*nii- 
pletc  memory  of  such  events.  The  hysterical  convulsion  is  also  aceom- 
panied  l>y  much  greater  and  more  varied  emotional  disturbance  than 
is  the  strychnic  convulsion,  tliough  terror  in  the  strychnic  convulsion 
may  be  extreme.  The  reflexeSj  while  often  exaggerated  in  tlie  hys- 
terical convulsion,  lack  the  extraordinarily  intense  activity  seen  in  the 
strychnic  couvnision.  The  strychnic  convulsion  is  more  complete  thaa 
the  hystericii!,,  involving  all  the  muscles  of  the  bwly^  and  producing  opis- 
thotonos. The  hysterical  convulsion  is  usually  more  or  less  incomplettv 
with  varieties  of  postures,  emprosthotouys,  pleuri>thotonos,  and  various 
apparently  purposive  attitudes,  as  that  of  the  cross.  In  hysteria  there 
is  also  prolonged  rigidity^  between  the  cxinvulsive  attacka 

We  have  s^^n  a  momentarily  mistaken  diagnosis  made  in  strychnine 
poisoning,  growing  out  of  the  fact  that  the  asphyxia  verj^  rapidly  de-  ■ 
veloped  to  the  point  of  nnconsciousucvSS.  It  must  be  borne  in  mind  that 
in  the  toxa>mic  epileptiform  eonvuLsion  the  unconsciousness  precedes  the 
first  Cionvnlsive  movement ;  while  in  the  strychnic  convulsion  the  con- 
vulsive movement  alway^s  precedes  the  unconsciousne^,  though  it  may 
do  so  only  for  some  seconds. 

Cocaine  poisoning  is  to  be  recognized  by  the  coexistence  of  cerebral 
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excitement^  dilated  pupil,  accelerated  pnlse^  and  dry  mncons  membrane 
of  the  moaih,  with  convulsions  which  are  also  more  partial  and  leas 
severe  than  those  of  strychnine. 

Treatment. — In  severe  strychnine  poisoning  no  attempt  should  ever 
be  made  to  wash  out  the  stomach.  We  have  seen  a  ta,taX  strychnic 
convulsion  provoked  by  the  irritation  of  the  &uces  by  the  stomach-tube. 
Emetics,  hyx>odermically  (apomorphine)  or  by  the  mouth,  are  sometimes 
helpfhl,  but  should  be  used  only  in  the  very  beginning  of  the  poisoning. 
Tannic  acid  may  be  given  as  an  antidote. 

The  drugs  to  be  employed  are  the  amesthetics,  amyl  nitrite,  potassium 
bromide,  and  chloral.  Of  these  the  two  volatile  substances  ai*e  to  be 
given  usually  for  their  immediate  action,  and  are  therefore  especially  to 
be  employed  during  severe  convulsions.  When  respiration  is  arrested 
by  the  cramp  of  the  respiratory  muscles,  and  no  air  movement  takes 
place,  the  amyl  nitrite  may  be  given  (ten  minims)  hypodermically,  or  a 
clyster  of  thirty  to  forty  grains  of  chloral  may  be  administered.  The 
initation,  however,  of  the  rectum  by  the  pipe  of  the  syringe  may  pro- 
duce or  increase  the  convulsion.  If  the  patient  can  swallow,  the  potas- 
aom  bromide  should  be  at  once  administered  in  very  large  doses,  half  an 
onnoe  if  the  strychnine  has  been  in  considerable  amount,  and  should  be 
fdlowed  or  accompanied  by  the  chloral,  whose  action  is  much  quicker 
and  fur  the  moment  more  effective  than  that  of  the  bromide.  In  accord- 
ance with  the  law  of  crossed  action,  no  one  drug  should  be  relied  upon ; 
but  Galabar  bean  is  too  slow  and  uncertain  in  its  action  for  practical  use, 
though  its  alkaloid,  e^rine  sulphate  (one-twentieth  of  a  grain),  may  be 
given  hyjKKlermically.  In  prolonged  strychnine  poisoning  alcohol  should 
be  used  firedy,  and  cardiac  stimulants  may  become  necessary. 

Pardlyzant8. 

The  iK>iBons  which  cause  wide-spread  general  paralysis  may  do  so  by  a 
centric  or  by  a  x)eripheral  action.  Most  of  the  drugs  have  other  actions 
besides  that  of  paralyzants,  and  in  many  eases  the  paralytic  action  is 
or  leas  subordinate  to  other  intlueuce.  The  most  important  of 
drugs  are  the  central  motor  depressants,  chloral,  Calabar  bean, 
Ike  nitritea,  gelsemium,  and  the  peripheral  nerve  paralyzants,  lobelia, 
eoDiine,  woorari,  pelletierine. 

Diagnosis. — ^The  recognition  of  the  motor  paralyzing  poisons  depends 
vpon  the  existence  or  non-existence  of  symptoms  other  than  paralysis. 
With  chloral  is  unconsciousness ;  with  the  nitrites  are  the  Hiished  face,  the 
eerebral  distress  and  sense  of  distention,  and  the  violent  cardiac  action, 
which  in  association  with  the  extremely  rapid  development  and  fugacious- 
ntm  of  the  symptoms  are  characteristic ;  with  Calabar  bean  there  is  the 
omtracted  pupil ;  with  lobelia  there  is  violent  vomiting  without  purging, 
with  great  nausea,  rapid  feeble  pulse,  and  general  symptoms  of  collapse, 
— qrmptoma  resembling  very  closely  those  of  veratrum  viride  poisoning ; 
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with  gelsemium  there  are  dilatation  of  the  pupil,  strabismos  and  its  con- 
sequent double  vision,  dropping  of  the  jaw,  and  depression  of  the  circula- 
tion, shown  by  rapid,  feeble  pulse,  without  much  vomiting ;  with  conium 
the  symptoms  are  purely  paralytic,  without  disturbance  of  conscious- 
ness or  circulation, — namely,  an  ever-increasing  weakness  associated  with 
dilatation  of  the  pupil  and  paralytic  squint>,  without  dropping  of  the 
jaw ;  with  woorari  and  pelletierine  there  is  simply  a  progressive  general 
paralysis. 

Treatment.— To  vegetable  drugs  of  this  class  tannic  acid  is  a  more 
or  less  imperfect  antidote.  For  the  mineral  drugs  there  is  no  known 
antidote.  Washing  out  of  the  stomach  should  be  practised,  unless  the 
patient  be  in  articulo  mortis.  Death  occurs  through  £Eiilure  of  respiration* 
The  centric  paralyzing  drugs  act  directly  upon  the  respiratory  centres,  so 
that  the  treatment  of  their  poisonings  is  that  for  narcotism,  except  so  ikr 
as  the  narcotic  treatment  is  directed  towards  keeping  the  patient  awake. 
What  was  said  of  the  use  of  respiratory  stimulants  and  artificial  respira- 
tion under  the  head  of  Narcotics  holds  for  drugs  of  the  present  class. 
When  the  paralysis  and  the  respiratory  failure  are  due  to  an  influence 
upon  the  peripheral  nerves,  centric  respiratory  stimulants  are  of  very 
little  value,  and  there  are  no  known  drugs  which  act  antagonistically  to 
poisons  that  affect  the  nerve-trunks.  Artificial  or  forced  respiration  is, 
of  course,  indicated. 

CardiarUs. 

Drugs  may  arrest  the  heart's  action  in  systole  or  in  diastole.  Practi- 
cally, systolic  arrest  of  the  heart  from  a  poison  is  almost  never  seen ;  in 
the  rare  cases  in  which  it  may  be  threatened  fi^m  overdoses  of  digitali% 
aconite  or  some  other  cardiac  depi^essant  should  be  carefully  used.  The 
ordinary  poisons  which  produce  aiTCSt  of  the  heart's  action  in  diastole 
ai*e  veratrum  viride,  aconite,  the  nitrites,  and  tartar  emetic  Of  these 
drugs,  tartar  emetic  will  be  spoken  of  under  the  heading  of  Irritants^ 
whilst  the  nitrites  have  already  been  discussed  under  the  heading  oi 
Paralyzants. 

Diagnosis. — Veratrum  viride  poisoning  is  to  be  recognized  by  the 
excessive  vomiting  and  prostration,  without  either  purging,  pain,  or  dtt-  | 
turbance  of  the  pupil  or  of  consciousness ;  there  are,  in  a  word,  no  other  i 
symptoms,  except  progressive  weakness,  rapid  pulse,  subnormal  tempera-  i 
ture,  free  sweating,  and  collapse.    Aconite  poisoning  is  characterized  by 
the  tingling  and  numbness,  which  usually  appear  first  in  the  lips  (the 
point  of  contact  with  the  drug),  then  in  the  fingers  and  hands,  and  SnaOj 
in  the  legs.     Even  without  this  subjective  symptom,  which  must  be  told 
by  the  patient,  aconite  poison  may  be  recognized  by  the  coexistence  of 
progressive  muscular  fiailure  and  loss  of  reflexes,  with  symptoms  of  col- 
lapse, without  vomiting,  purging,  or  other  phenomenon. 

Treatment.— In  the  treatment  of  the  failure  of  circulation  produced 
by  poisons,  the  patient  should  be  placed  upon  the  back  in  a  horizontal 
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position,  or  with  the  head  slightly  lower  than  the  feet,  and  in  case  of 
s>Qdden  and  complete  failure  of  the  heart  should  be  momentarily  inverted. 
As  has  been  shown  experimentally  upon  dogs  by  H.  C.  Wood,  such  in- 
rersion  does  good,  not>  as  was  formerly  taught,  by  supplying  blood  to  the 
resi>iratory  centres,  but  by  causing  a  flow  of  blood  from  the  abdomen  into 
the  right  hearty  with  consequent  distention  of  the  ventricle  and  mechanical 
excitement  of  the  viscus  to  renewed  action.  It  is  evident  that  a  better 
result  is  to  be  obtained  by  putting  the  patient  back  into  the  nearly  hori- 
zontal x>osition  after  the  heart  has  been  started,  with  subsequent  inversion 
for  a  moment  if  it  be  found  necessary,  than  by  keeping  the  patient  in- 
verted for  a  length  of  time ;  otherwise  the  strain  on  the  weakened  left 
heut  to  force  the  blood  into  the  abdomen  and  lower  extremities  may  be 
too  much  for  it.  The  sudden  assumption  of  the  sitting  or  erect  posture 
hy  such  a  i>atient  may,  by  causing  sudden  emptiness  of  the  right  auricle 
and  ventricle,  lead  to  immediate  cardiac  arrest.  Absolute  quiet  must  be 
enforced.  If,  as  is  often  the  case,  the  temperature  falls,  it  is  essential  to 
m^int^iiii  it,  somctimcs  by  immersion  in  the  hot  bath  or  by  a  device  which 
we  have  found  very  usefiil  in  various  cases  of  surgical  and  medical  shock 
or  coUaiMse.  An  ordinary  water-bed  is  about  two-thirds  filled  with  water 
at  a  temperature  of  170**  F.,  and  the  patient  is  Liid  upon  a  blanket  or 
blankets  on  the  bed ;  the  body  is  in  this  way  half  enveloped  in  hot  water, 
and  most  be  heated.  Such  a  bed  about  two-thirds  full  of  water  will  re- 
main hot  from  six  to  ten  or  even  more  hours. 

The  drugs  usefid  in  cases  of  cardiac  collapse  are  digitalis,  strychnine, 
cocaine,  and  atropine^  They  should  always  be  used  hypodermically  in 
doaes  proportionate  to  the  amount  of  poison  which  has  been  taken.  All 
that  has  been  said  of  the  value  of  crossed  action  in  a  previous  section  is 
eijiually  applicable  to  drugs  of  this  class.  Ether  given  cautiously  by  the 
hugs,  in  moderate  amount,  is  sometimes  useful  when  the  heart  has  sud- 
denly given  out.  Alcohol  administered  by  the  mouth  in  concentrated 
hot  solution  is  frequently  of  value.  The  nitrites  given  very  cautiously 
by  inhalation  may  in  sudden  cases  be  serviceable,  but  it  must  be  remem- 
bered tliat  the  slightest  overdose  of  the  nitrite  converts  it  into  a  cardiac 
depressant. 

In  most  cases  of  collapse  vaso- motor  depression  is  a  very  important 

pait  of  the  condition.     Digitalis,  strychnine,  atropine,  and  cocaine  are 

all  vaao-motor  stimulants.      They  are  also  respiratory  stimulants,  and 

VDally  there  is  in  the  condition  under  discussion  respiratory  depression. 

Ihtte  drags  are,  therefore,  much  more  effective  and  much  more  valu- 

lUe  than  alcohol  or  the  nitrites.     The  nitrites  are  very  powerful  blood- 

'ttiel  paralyzants,  and  must  be  used  with  the  greatest  caution,  if  at  all. 

^hol,  even  in  small  dose,  probably  tends  to  widen  the  blood-paths,  and 

I  QQtainly  has  such  influence  when  given  in  full  dose  :  practical  experience 

1 '^niaccsord  with  theory  and  experiment  in  showing  that  in  surgic^  shock 

It  other  ooUapse  with  vaso-motor  paralysis  alcohol  is  of  little  value. 
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The  number  of  substances  whieh  are  capable  of  producing  serioiig 
and  even  fatal  gastro-inte.stitial  inflammation  m  so  great  that  it  Ls  not 
worth  while  to  attempt  in  this  place  to  give  a  list  of  tlieni*  Uuder 
the  head  of  diagnosis  some  of  the  more  important  will  be  especially 
spoken  of. 

Diagnosis. — The  symptoms  of  gastro-intestiniil  irritation  are  vomit- 
ing and  purging,  with  pain,  tenderness^  and  secondaiy  c^^llapse.  There 
are  certain  irritating  substancee,  especially  the  corrosive  chemicals,  sucli 
as  the  mineral  acids,  which  prodnce,  when  taken  interualty  in  concen- 
trated form  and  large  amount,  immediate  fatal  collapse  without  pro- 
nounced local  symptoms ;  after  a  smaller  or  less  coneentiated  doee  there 
msiy  be  immediate  \aolent  pain  in  the  oaHi>phagua  and  stomach,  rapidly 
followed  by  collapse  without  vuuiitiiig. 

From  the  symptoms  themselves  it  is  not  possible  to  diagnose  between 
the  effects  of  dilferent  mineral  acids,  but  usually  the  source  of  the 
poisoning  can  be  recognized  by  noticing  the  stains  upon  the  clothing  or 
about  the  mouth  of  the  victim.  Sulphuric  acid  makes  a  black  stain  \ 
nitric  acid,  a  deep  yellow  stain  j  nitrohydrochloric  and  hydrochloric  acids, 
a  feeble  yellow  stain.  The  holes  eaten  in  linen  and  other  clothing  by  one 
of  these  acids  are  to  l>e  distinguished  from  holes  due  to  burning  by  their 
edges  being  soft  and  pulpy^  and,  if  at  all  recent,  yielding  an  acid  reactioa 
with  litmus  pa]>er. 

Among  the  vegetable  acids,  citric  is  scarcely  capable  of  taking  life^ 
though  it  may  produce  violent  vomiting  and  much  pain.  Tartaric  acid 
has  in  a  few  recorded  cases  caused  death,  the  primai-y  symptoms  being 
chiefly  gastric.  Oxalic  acid  caases  violent  vomiting  and  purging  (often 
bloodyjj  with  stupor  or  even  deep  narcosis,  and  wide-spread  general 
paralysis,  sometimes  with  epileptiform  convulsions,  these  nervous  symp- 
toms occurring  early  and  l>eing  out  of  proportion  to  the  local  symptonia 
because  they  are  not  dependent  upon  the  gastro-intestinal  inllanimation, 
but  are  due  to  a  direct  action  of  the  poLson  npon  the  nen^e-c^ntrea* 
After  death  oxalic  acid  poisoning  can  l3e  recognized  by  the  presence  of 
crystalline  oxalates  in  the  secreting  structure  of  the  kidneys. 

Among  the  mineral  poisons,  antimony  and  arsenic  produce  proAise 
serous  stools,  with  an  association  of  other  symptoms,  indistinguishabla 
from  the  symptoms  of  true  cholera  or  of  cholera  nostras.  It  is  rare  f< 
acute  autimouial  poisoning  to  depart  from  the  tjq>e,  but  in  arsenical 
poisoning  stupor  and  other  evidences  of  centric  nerve  oppression  are  nol 
uncommon.  There  is  no  way  of  distinguishing  these  poisonings  from} 
choleraic  diseases  except  by  a  knowledge  of  the  history  of  the  case  or  hy 
the  recognition  of  the  poison  in  the  vomit,  st(K>ls,  urine,  or  tissues.  In 
many  cases  extraneous  circumstances  may  lead  the  physician  to  a  work* 
ing  diagnosis.      Corrosive  sublimate  in  excess  produces  a  very  viol 
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poisoiiing,  which  is  characterized  by  excessive  abdominal  pain,  with 
Tiolent  Tomiting  and  purging,  the  stools  being  small,  mucous,  bloody, 
and  passed  with  much  straining. 

The  nuyority  of  soluble  metallic  salts  are  irritant  poisons.  Cupric 
sulphate  can  often  be  recognized  by  the  blue  color  of  the  first  vomit 
With  plumbic  acetate  the  first  vomit  is  often  white  and  curdy  (lead  chlo- 
ride) ;  the  stools,  which  may  be  loose  or  hard,  are  always  of  an  intense 
Mack  color  (leaA  sulphide).  Phosphorus,  which  may  be  classed  among 
tlie  irritant  xioisons,  is  almost  unique  among  known  poisons  in  not 
producing  distinct  symptoms  for  from  six  to  twelve  hours  after  its  inges- 
tion, even  although  it  has  been  taken  in  great  excess ;  the  symptoms  and 
lesions  which  it  causes  so  exactly  simulate  those  of  acute  yellow  atrophy 
that  the  xK>isoning  can  scarcely  be  distinguished  from  the  natural  disease, 
either  during  life  or  upon  tlie  post-mortem  table,  except  by  chemical 
examination  or  a  knowledge  of  the  poison  having  been  taken.  Phospho- 
reaceace  in  the  vomit  or  stools  would  be  direct  evidence  of  poisoning. 
According  to  M.  Poulet,  phosphorus  poisoning  can  be  at  once  recognized 
by  heating  the  urine  with  nitric  acid  to  calcination,  when  as  dryness  is 
reached  there  is  a  sudden  outburst  of  fiame.  In  rare  cases  phosphorus 
poisoning  has  differed  from  the  type,  with  many  irregular  symptoms. 

Among  the  other  irritant,  poisonous  drugs  the  only  ones  which  we 
shall  notice  are  oil  of  rue  and  oil  of  savine,  which  have  frequently,  when 
ttkexi  for  the  purpose  of  producing  abortion,  caused  violent  gastro-ente- 
ritis,  with  vomiting  and  puiging,  and  abortion  attended  with  much  hem- 
orrhage, ending  in  death,  and  Spanish  fly,  or  ciintharides,  the  symptoms 
of  whose  poisoning  are  farious  gastro-enteritis  with  intense  pain  and  in- 
cenantly  repeated  small  bloody  mucous  stools,  accompanied  by  inflam- 
■atlon  of  the  genito-urinary  tracts  as  shown  by  violent  pain,  strangury, 
albuminous  or  suppressed  urine,  priapism,  and  finally,  perhaps,  sloughing 
of  the  parts. 

Treatment. — ^The  antidotes  to  the  mineral  and  vegetable  acids,  other 

ttan  oxalic,  are  the  alkalies  and  their  carbonates  and  substances  eontain- 

bg  them,  such  as  soap.    For  oxalic  acid  use  lime  or  chalk  ;  for  antimony, 

tume  acid ;  for  arsenic,  freshly  precipitated  ferric  hydrate,  which  may 

be  made  by  precipitating  solution  of  tersulphate  or  subsulphate  of  iron, 

or  tincture  of  ferric  chloride,  with  an  alkali,  preferably  magnasia  (ferri 

oxidam  hydratum  cum  magnesia,  U.S.).    The  antidotes  to  plumbic  ace- 

Me  are  a  soluble  sulphate  or  chloride,  such  as  common  salt,  or  an  alkali 

^ « its  carbonate,  and  soap.    To  almost  all  irritant  metallic  salts  the  auti- 

i*le  is  soap  or  an  alkali;  to  corrosive  8iiblimat<5,  white  of  eggs;  to 

^  iksphornS)  cupric  sulphate  or  potassium  permanganate. 

The  drugs  to  be  used  in  toxic  gastro-enteritis  are  opium, — which  in 

L^ytevere  cases  threatening  immediate  collapse  may  be  first  given 

^ennically,  but  which  it  is  usual  preferably  to  exhibit  by  the  rec- 

tt,— bismuth,  and  chalk.      Demulcent  liquids  should  be  used  freely, 
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especially  when  there  is  great  irritation  of  the  kidneys.  Leeching  at 
the  epigastrium,  and  siuapisms  or  tiiri>eutine  stupes  over  the  whole: 
abdomen,  followed  by  warm,  moist  applieatioos,  are  often  of  great  eer* 
vice,  Aeute  toxic  nephritis  is  to  be  treated  in  the  sanie  manner  as  the 
same  disease  from  natiiial  caiLses* 

Among  the  irritant  poisonings  may  bo  mentioned  the  cases  in  which 
violent  symptoms  and  e^^en  death  have  l3een  prodnoed  by  the  taking  of 
varions  articles  of  food  wbieh  have  undergone  changes  allied  to  pn' 
faction.  Among  the  fijods  which  have  produced  serious  results  may  bt' 
mentioned  Etirope^m  mussels,  fish,  sausage,  ham,  various  fresh  mealf^ 
canned  goods,  milk  and  its  prodnetSj  such  as  cheese,  ice-cream,  and  cos- 
tards, or  various  complicate<l  desserts,  like  cream-puiik.  The  nature  of 
the  poison  in  these  cases  varies  to  some  extent^  but  usually  it  is  a  ptomaine^ 
a  nitrogenous  base  allied  t^>  the  alkaloids,  the  result  of  putrefactive  <» 
fermentative  changes  produced  by  the  presence  of  bacteria. 

The  symptt^ms  may  develop  directly  after  the  iugestion  of  the  poison* 
ous  food,  or  may  be  delayed  for  some  hours.     They  usually  consist  of 
violent  vomiting  and  purging,  accompanied  by  abdominal  nneasineas  and 
sometimes  great  pain.     In  rare  erases  there  is  constipation.     With  thcee 
abdominal  symptoms  are  often  associated  nervous  disturbances  out  of 
proportion  to  the  g.istro-intestinal  Irritation,  and  evidently  directly  pro-     , 
duced  by  the  i>ois*>n.     These  ai'e  vertigo,  disturbances  of  vision,  dilatation  m 
of  the  pupil,  delirium,  or  stupor,  ending,  it  may  be,  in  coma  and  death.  ' 
Sometimes  there  are  violent  convulsions.     The  disturbance  of  the  circa- 
latiou  is  usually  marketl,  as  shown  In-  rapid,  feel>le^  or  irregular  heart- 
action,  with  a  small,  thready,  rapid  imlse.     The  temperature  may  be 
subnormal  or  febrile.     Dryness  of  the  throat,  rigoi-s^  widely  distiibatwl 
cramps,  numbness   and    tingling  in   the  extremities,  and  difficulty  hi 
swalli>wing,  are  not  rare  ijhenomeoa. 

The  treatmoiit  in  these  eases  consists,  first,  in  emptying  the  alimeii* 
tary  canal ;  secondly,  in  treating  the  symptoms  as  they  arise.  Bometiinee, 
especially  in  children,  failure  of  respiration  is  an  early  and  very  distiiict 
symptom.  We  have  seen  life  saved  by  placing  such  a  patient  in  the  hot 
bath  and  iLsing  artificial  respii-ation  until  reaction  set  in,  with  vomitiog 
and  relief  of  the  stomach. 
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LEAD    POISONING. 

Colmt  pidonu7ny  or  mihacnte  lead  pmsoning^  is  especially  seen  in  workers 
in  lead  or  its  compounds,  though  it  may  be  the  I'esult  of  accidental 
pols^niing  in  those  who  do  not  work  in  the  metal.  The  symptoms  ai6 
malaise^  followed  by  violent  abdominal  colicky  pains,  which  ai*e  more  or 
less  constautj  with  exttcerbations,  and  vary  in  character,  l)eing  some- 
times sharp  and  sometimes  dull,  and  frequently  described  as  a  twisting 
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aronnd  the  navel.  There  is  usually  no  appetite,  and  vomiting  and  retch- 
ing are  common.  The  walls  of  the  abdomen  are  retracted,  rigid,  knotted  ; 
the  bowels  are  obstinately  costive ;  the  tongue  is  contracted  and  whitish, 
the  appetite  absent,  and  the  thirst  sometimes  excessive.  Neuralgic  pains 
in  the  thorax  and  in  the  extremities  are  of  frequent  occurrence.  In  some 
cases  the  coiganctiva  is  distinctly  icterode. 

Lead  colic  may  yield  to  treatment  or  by  recurrent  attacks  may  pass 
into  chronic  lead  x)oisoning. 

Chronic  lead  poisoning  varies  so  much  as  almost  to  baffle  concise  de- 
Gcription.  The  symptoms  can,  perhaps,  best  be  studied  by  arranging 
the  cases  in  groux>s ;  but  it  must  be  remembered  that  not  only  do  these 
groups  shade  into  one  another,  but  also  that  there  are  all  kinds  of  mixed 
cages, — cases  which  offer  simultaneously  or  successively  symptoms  of  two 
or  more  of  these  various  groups. 

The  first  group  contains  the  gi*eat  bulk  of  cases  of  chronic  lead 
poi^ning,  at  least  as  seen  in  this  country.  The  symptoms  consist  of 
Mure  of  health,  more  or  less  digestive  disturbance,  and  double  wrist- 
drop; — ue.,  paralysis  of  the  extensor  muscles  of  each  hand.  Not  rarely 
the  only  noticeable  symptom  is  the  wrist-drop,  the  general  health  seem- 
ing to  be  good.  The  true  nature  of  such  cases  can  usually  be  at  once 
ncogaized  by  the  bilateral  character  of  the  extensor- paralysis,  cerebral 
and  pressure  paralyses  being  almost  invariably  unilateral.  We  have 
however,  bilateral  pressure  palsy,  and  also  unilateral  plumbic 
vnst-drop,  due  to  a  local  absorption  of  lead,  in  an  artisan  whose  hand 
much  of  the  time  in  a  preparation  of  the  metal.  The  wrist-drop 
I  Bay  exist  alone,  but  not  rarely  there  is  with  it  anaesthesia  of  the  affected 
I  fttU  or  sometimes  of  the  shoulders  or  other  unparalyzed  portion  of  the 
[kody.  When  the  paralysis  is  complete,  the  electro-contractility  of  the 
[•Bsdes  is  in  great  part  or  altogether  absent. 

The  rarer  forms  of  chronic  lead  poisoning  may  be  divided  into  the 
|ttRbral,  the  periphero-spinal,  and  the  nutritive. 

In  the  cerebral  cases  should  be  included  those  which  are  commonly 

;  of  as  enc^halopathia  aatuminay  or  saturnine  cerehritis,  in  which  the 

at  brain-symptoms  may  develop  with  great  suddenness,  or  may  be 

Kted  by  headache,  giddiness,  sleeplessness,  disturbed  vision,  strabis- 

tinnitns  aurium,  psychical  aberration,  or  other  prodromes  of  cere- 

l  di^urbance.     Delirium,  which  is  among  the  chief  manifestations  of 

'  folly  formed  condition,  may  be  mild,  but  is  often  maniacal ;  stupor 

replace  it  or  alternate  with  it ;  and  violent  epileptiform  convul- 

» ending  in  ooma,  are  not  infrequent.    These  convulsions  are  usually 

iprecoTBors  of  death,  but  recovery  may  occur. 

[^thont  the  development  of  such  severe  symptoms,  headache,  loss 

Yj  giddiness,  somnolence,  hemianjcstliesia,  disturbance  of  the 

al  senses,  aphasia,  monoplegia,  hemiplegia,  or   multiple  cerebral 

ca  may  occur  during  chronic  lead  poisoning.     Death,  preceded  by 
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severe  cerebral  symptoms,  may  take  place  without  organic  lesion ;  tot 
usually,  when  focal  symptoniB  have  beeu  present,  localized  alteration  of 

l>raiu  structure,  secoudar>^  to  diBeases  of  the  cerebral  vessels,  or  to  chronie 
inflammation  of  the  brain  or  its  niembmnes^  can  be  detected,  SoinetiiiMB 
the  cerebral  symptoms  are  urtemie ;  indeed,  true  plumbic  eneephalopatli|r 
and  plumbic  uraemia  from  conti'acted  kidney  may  coexist.  Again,  tlie 
more  serious  affection  may  be  uicisked  by  a  saturnine  hysteria,  since 
cases  have  been  reported  by  Cliitrcot  and  by  Dutilh  in  which  hysterical 
hemianaesthesia,  amivurosis,  anosmia,  loss  of  sense  of  liiste,  and  other 
cerebnil  symptt^ms  have  l>een  the  outcome  of  a  major  hysteria  due  to 
chronic  lead  poisoning.  Such  cases  tis  these  ijrokibly  occur  only  in  indi- 
viduaLsof  hysterical  temperament,  aud  must  be  extremely  rare  in  pexsons 
not  of  the  so-called  Latin  peoples. 

Disturbances  of  vision  art-  so  fretpieiit  and  so  marked  in  lead  poi- 
soning fis  to  deserve  special  mention.  The  amblyopia  may  come  ou 
slowly  or  suddenly ;  it  may  l>e  partial  or  complete  ;  it  may  coexist  with 
kidney  disea^^e  or  may  l>e  entirely  independent  of  the  latter  ;  assoeiaied  , 
with  it  may  be  a  true  optic  ueuritLs  or  a  true  oi>tic  atrophy,  but,  on  i 
other  hand,  it  may  exist  without  demonstrable  disease  of  the  optic  nervcsL  \ 
It  is  undoubtedly  often  due  to  a  disease  of  the  optic  nerves  th^nsd? 
but  the  occurrence  of  homonymous  hemianopsia  in  some  eases  seemal 
demonstrate  that  the  blindness  may  be  of  centric  origin.  Strabkmni 
from  paralysis  of  the  external  rectus  or  other  ocular  miLscle  is  sometifiies 
of  saturnine  origin. 

The  second  group  of  cases  of  chronic  lead  poisoning  comprises  those 
in  which  the  nerve-symptoms  apparently  originate  lielow  the  eerebnmi. 
Among  these  may  l>e  mentioned  crises  such  as  have  Ijeen  reported  by 
Putnam,  by  Tissier,  by  Kaymond,  aud  by  G.  L,  Walton,  in  which  the 
phenomena  resemble  those  of  locomotor  ataxia,  except  in  the  jiresence  of 
tenderness  over  the  nerve- trunks,  preservation  of  the  tendon  i-eflexes,  or 
some  other  atypical  symptoms.  We  have  seen  crises  in  which  the  syinf^J 
toms  simulat*?d  those  of  an  acute  poliomyelitis,  consisting  chiefly  of  wide-1 
spread  paralyses  with  rapid  wasting  of  the  muscles.  These  caj»(^  usaalljr 
can  be  ditferentiated  by  the  prej^ence  of  violent  neuralgic  pains,  paral}'sttJ 
of  the  bladder  and  rectum,  or  other  atypical  symptoms,  Again,  cases! 
very  closely  resembling  sis^'eudiug  or  Landry's  pai-iilysis  have  been  re- 
ported. Severe  intractable  chorea  hjis  In-en  x>roduced  by  lead.  Dis- 
turljauces  of  seusiitlou  ma>'  occm^  in  lead  poisoning  ;  aiuesthesias  are  nol 
very  rai'ey  and  vioh>nt  neuralgic  pains,  prolmbly  due  to  neuiitis,  may  be 
the  chief  manifestation.  In  one  ease  under  our  care  the  symptoms  were 
intense  general  pruritus,  with  violent  neuralgic  pains  shot.iting  through 
the  rectum  and  the  urethra,  coming  on  at  night  and  producing  an  in* 
somiiia  which  appeare*!  ii>  Ih^  uncontpierable.  The  lesion  in  m*JSt  of 
these  motor  and  smksory  c;*^*  s  is  probably  in  the  nerve-trunks,  and  tta 
very  rapid  pulse  seen  in  some  of  them  may  be  due  to  disease  of  the  vapr 
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fiinee  Prevost  and  Binet  have  found  pronounced  degeneration  of  these 
nerves. 

The  third  group  of  cases  contains  those  in  which  the  poison  chiefly 
expends  itself  nx>on  glandular  or  visceral  organs  or  in  producing  wide- 
spread nutritive  changes.  It  would  seem  that  almost  any  of  the  vital 
strnctures  may  undergo  defeneration.  Potain  reports  saturnine  cirrhosis 
of  the  liver ;  Valence  details  a  plumbic  pai-otitis.  Rudolph  ]^Iaier  has 
foand  in  i>oisoned  animals  atrophic  degenerations  of  the  intestinal  glands 
and  walls ;  and  there  can  be  no  doubt  that  similar  alterations  sometimes 
lid  in  the  production  of  emaciation  and  anaemia  in  human  plumbism. 

Temi>orary  albuminuria  may  occur  in  lead  poisoning  without  serious 
implication  of  the  kidneys;  while,  on  the  other  hand,  fatal  nephiitis 
may  exist  when  there  is  no  albumin  in  the  urine.  A  pei'sistent  low 
Bf^aAc  gravity  of  the  urine  in  lead  poisoning  is  a  symptom  of  the  utmost 
gravity.  Gepi)ert  confirms  the  observation,  previously  made  by  Oliver, 
that  in  temxK>rary  plumbic  albuminuria  many  isolated  kidney  epithelial 
edlB  may  often  be  found  in  the  urinary  sediments ;  and  it  is  evident  that 
a  persistence  of  this  condition  must  end  in  chronic  reniil  disease.  After 
death,  which  ma^r  be  induced  by  ursemia,  the  kidneys  are  found  con- 
toeted,  granular,  with  excessive  development  of  the  fibrous  tissue  (fol- 
lowed by  contraction)  and  great  thickening  of  the  walls  of  the  blood- 
TesMls:  these  changes  are  identical  with  those  of  contracted  kidney 
produced  by  gouty  and  other  irritant  poisons.  As  Ellenberger  and  Hof- 
meister  have  shown  that  the  lead  is  chiefly  eliminated  by  the  kidneys, 
fte  fireqaency  of  plumbic  nephritis  is  easily  explained ;  but  it  is  not 
nidily  perceived  why  it  is  so  frequently  associated  with  an  arthralgia 
whomn  course  and  lesions  closely  simulate  those  of  chronic  gout. 

There  sire  cases  of  lead  poisoning  which  do  not  conform  to  any  of 
.the  types  as  yet  given.  Acute  asthma  has  been  produced  by  the  in- 
Illation  of  the  dust  of  white  lead,  whilst  chronic  saturnine  asthma 
Mors  in  feeble,  narrow-chested  people.  James  J.  Putnam  asserts  that 
Ja  lead  poisoning  of  children  the  legs  and  feet  are  commonly  .paralyzed. 
[Sn^iflno  has  reported  saturnine  &cial  palsy.      Upon  pregnant  women 

influence  of  the  poison  is  very  deleterious,  and,  as  was  shown  by 
itine  Paul,  it  often  produces  the  early  death  of  the  foetus. 

In  those  cases  of  lead  x>oisoning  which  pui'sue  a  slow  course  to  death, 

^fte  paralysis  involves  after  a  time  the  extensors  of  the  lower  as  well  as 

I  the  upper  extremities,  epileptic  paroxysms  occur  at  intervals,  racking 

shoot  through  the  limbs,  points  of  cutaneous  ano^thcsia  appesir, 

often  albuminnria  aids  in  producing  the  fatal  issue.     Gradually 

s  patient  becomes  more  and  more  cachectic,  genenil  a^dema  and  the 

akin  betray  the  increasing  anromia,  the  paralysis  extends  from 

to  muscle,  locomotion  becomes  impossible,  and,  if  a  convulsion 

other  accident  do  not  close  the  scene,  death  at  last  takes  place  from 

\  of  power  in  the  respiratory  muscles.     Malassez  has  found  that  in 
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the  anaemiia  of  lead  poisouiiig  the  red  globules  are  not  only  dimfaMiri 
in  niiiiiber  but  also  iiiereiLs<.^d  iu  size.  After  death  the  metal  has  been 
detet*ted  in  all  the  soft  aod  hard  tissues  of  the  body, 

DiAGXOSis.— The  diagnosis  of  lead  poisoning  is  easy  whea  the  ehar- 
acteristie  bhie  line  upon  the  gunis  where  they  join  the  teeth  is  i>refient 
but  death  may  occur  without  any  such  mark  of  plumbisiu  ;  in  which  caef, 
if  the  symptoms  be  irregular,  the  natui*e  of  the  attack  can  be  made  pml 
tive  only  by  an  examination  of  the  urine,  Betbre  this  is  done  patafisiom 
iodide  should  t>e  gi%'en  in  moderate  doses  for  four  or  five  days,  so  as  to 
iiism*e  the  eliuiination  of  lead  if  it  be  in  the  system.  The  urine  should 
be  slightly  acidified  and  put  in  flint- glass  bottles  innnediately  after  it 
is  passed^  and  at  leiist  one  qnai't  of  it  should  be  sent  to  the  chemist. 

Treatment. ^ — In  the  treatment  of  chronic  lead  poisoning  there  are 
three  indications  :  first,  to  prevent  the  ingestion  of  more  of  the  poisoo; 
second,  to  aiil  in  the  elimination  of  that  m  tlie  system  ;  third,  to  relievt; 
symptoms  and  restore  lost  functions.  In  lead  colic  both  of  the  last  two 
indications  are  met  liy  i>nrgatives,  to  wbich  opium  should  be  added 
to  relieve  pain.  It  is  ofien  necessary  to  use  the  most  powerlail  drastics^ 
such  as  cruton  oil ;  but  senna,  salts,  and  other  of  the  milder  cathartics 
should  always  be  tried  first.  Alum^  it  is  asserted^  acts  in  some  anknowti 
way  as  a  specific  in  lead  colic,  and  frtjui  twenty  to  sixty  gi-aius  of  it  may 
be  given  four  or  five  times  a  day  ;  but  our  experience  is  not  favorable  to 
its  use.  In  chronic  lead  pois*uiing,  to  fulfil  the  second  indication  hatha 
of  potassium  sulphide  should  be  emi^hiyed,  and  poti^ssium  iodide  (fire 
grains  three  times  a  day)  be  administered  internally.  Oddo  and  Silbert 
state  that  the  elimination  of  lead  through  the  skin  in  chronic  lead 
poisonuig  is  important,  and  is  facilitated  by  ityections  of  pilocarpine. 
Baths  containing  six  to  seven  ounces  of  potassium  sulphide  should  be 
given  in  a  w^ooden  tub,  two  or  three  times  a  week.  The  patient  during 
the  half  hour  of  the  bath  should  be  from  time  to  time  well  rubl>ed  wiUi  m 
a  coarse  towel.  On  coming  out  he  is  to  l)e  thoroughly  washed  wilh 
warm  soapsuds.  Allien  severe  cerebral  symptoms  arise,  treatment  is  of 
little  avail,  and  should  be  largely  expectanL  In  cases  of  leail  poisoning 
in  which  the  symptoms  resemble  those  of  acute  poliomyelitis  we  hare 
used  ascending  doses  of  strychnine  with  extraordinary  results,  rapidly 
deepening  paralysis  l>eing  almost  at  once  conti^olled.  It  is  essential  that 
the  strychnine  be  pushed  to  the  point  of  syst4?mic  intolerance.  It  i& 
beet  to  administer  it  hypodermieally  at  least  three  times  iu  the  twenty- 
four  houiTS. 

The  local  use  of  electricity  is  exceedingly  important  to  restore  the 
lost  function  of  nerve  and  muscle.  T»\Tien  the  faradic  current  elicits  a 
response,  it  should  lie  employed  ;  but  in  some  C4^8es  the  continued  current 
retains  its  power  after  the  induced  current  has  lost  all  its  influence.  The 
rule  is  alwasm  to  apply  that  cuirent  which  causes  contraction  with  the 
least  x>ain  ]  if  both  fail,  the  continued  current  should  be  used,  the  poles 
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being  reversed  at  intervals  of  four  or  five  seconds.  The  electrical  s&tnces 
should  be  tri-weekly,  each  lasting  about  fifteen  minutes,  and  should  be 
persevered  in  for  months. 

ARSENICAL   POISONING. 

The  symptoms  of  chronic  arsenical  poisoning  vary,  and  may  be  very 
obscure.  They  were  summed  up  by  the  late  Professor  Taylor  as  follows : 
**  dryness  and  irritation  of  the  throat-,  irritation  of  the  mucous  mem- 
branes of  the  eyes  and  nostrils,  dry  cough,  lang^iior,  headache,  loss  of 
appetite,  nausea,  colicky  pains,  numbness,  cramp,  irritability  of  the 
bowela,  attended  with  mucous  discharges,  great  prostration  of  strength, 
a  feverish  condition,  and  wasting  of  the  body."  The  constitutional 
tmnbles  most  uniformly  present  in  these  cases  ai*e  weakness  and  emacia- 
tkm^  often  accompanie<l  by  more  decided  nervous  manifestations  than 
fte  picture  drawn  by  Taylor  would  suggest :  great  depression  of  spirits 
ind  irritability  of  disposition,  sleeplessness,  giddiness,  tinnitus  aurium, 
iulare  of  memory,  cerebral  neurasthenia,  headache  with  a  feeling  of 
eonstriction  in  the  forehead,  and  numbness  in  the  extremities,  are  prob- 
aUy  the  most  common  symptoms,  although  muscular  tremors  or  stiff*- 
Bcn,  vertigo,  and  even  convulsions  and  paralysis,  are  not  extremely  rare. 
Kiichgaaaer  asserts  that  the  most  characteristic  phenomena  are  a  brown 
IHgrnent-deposit  in  the  skin  of  the  face,  inflammatory  aftection  of  the 
Cfelida  and  disturbances  of  sensibility  and  motion,  which  aftect  most 
kquently  the  lower  extremities,  together  with  scalding  during  urination. 
Diagnosis. — The  diagnosis  of  chronic  arsenical  poisoning  is  often  very 
ttHcnlt.  Sometimes  eruptions  upon  the  skin,  with  laryngo-bronchial 
cHarrh,  swollen  finger-joints,  emaciation,  and  other  disturbances  of  the 
nutrition,  constitute  the  main  feature  of  the  case.  Peripheral 
Moitis  is  almost  always  due  to  the  presence  of  some  poison,  and  general 
fur  ill  Ion  without  local  disease  and  with  atypical  symptoms  is  usually 
*  toxic  or  diathetic.  In  some  cases  the  symptoms  have  been  gastro- 
irritation,  anaemia,  dermatitis,  redness  of  the  conjunctiva, 
under  the  eyes,  headache,  irritation  of  the  upper  air-passages, 
i  Aominuria  with  casts  and  blood,  and  peripheral  neuritis.  The  mere 
IkilHlity  to  account  for  failure  of  health  should  put  the  practitioner  on 
I  gOflutL  Extraneous  circumstances  ofix^n  are  such  as  to  suggest  the 
If  green  or  other  colored  wall  papers  are  in  the  bedroom,  or 
[  tbe  patient  is  a  chemist  or  a  worker  in  arsenical  compounds,  aroused 
I  should  lead  to  a  chemical  study  of  the  urine. 
Treatscbnt. — ^Recovery  almost  invariably  occurs  in  chronic  arsenical 
ing,  if  the  continuous  intaking  of  the  poison  be  arrested.  There 
known  means  of  increasing  the  elimination  of  the  metal.  The 
must  be  met  on  general  principles  as  they  arise.  Gastro- 
tiiial  inflammation,  peripheral  neuritis,  and  other  lesions  should  be 
Bed  in  the  same  way  as  though  produced  by  more  ordinary  causes. 
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CHRONIC  ANTIMONIAL  POISONING, 
Chronic  accidental  poisoning  by  antimony  or  its  componnds  is  practi- 
cally  unknown,  but  in  a  number  of  erases  tartai^  emetic  has  been  given 
continnonsly  in  amull  but  accumulating  do8c»s  with  criminal  intent*  The 
sympt-onis  proilueed  have  been  those  of  a  subiKHtte  gastro -enteritis  witii 
numerous  exacerbatioiLS,  followed  by  enuwiation  and  finally  death  by 
exhaustion.  In  such  a  ca^  suspicion  shouhl  l>e  arouised  by  the  gastric 
disturbance  being  much  more  severe  than  that  wiiich  usually  acoom^ 
panics  enteritis  troni  natural  causes^  and  by  the  unaccountable  exacer- 
bations, baffling  all  medieval  foresight  and  treatment.  There  being  no 
characteristic  symptoms,  the  detection  of  the  true  nature  of  such  a  case 
must  he  based  upon  chemical  examination  of  the  excreta.  As  the  metal 
is  freely  eliminated  by  the  kidneys,  and  as  the  urine  is  fi-equently  taken 
for  examination  by  the  physician  in  a  siLspicions  case,  this  fluid  oouliJ 
be  chemically  studied  and  a  decision  anived  at  without  alarm  to  those 
about  the  supposed  victim. 

Chronic  antimonial  poisoning  will  almost  always  get  well  sp4)ntant*-  ■ 
ously  on  the  ceasiitiou  of  administration.     For  the  relief  of  the  synip*  H 
toms  opium  should  \w  freely  nsi'd.     Strychnine  and  digitalis  shotdd  lie 
given  hypodermic^lly  if  respiratory  and  cardiac  failure  are  alarming. 


alcomoosm: 

Alcohol  is  an  irritant  narcotic,  which,  under  certain  circtinistanoeB, 
has  a  tendency  to  cause  numerous  degenerative  changes  in  various  organs 
and  tissues  of  the  body.  The  diseases  produced  by  its  abuse  are  in  great 
part  elsewhere  considered  in  this  volume.  At  this  place  the  eonsideni- 
tion  will  be  confiuedj  first,  to  the  results  of  an  ordinary  Alcoholic  De- 
bauch ;  second,  to  Deliiiura  Tremens  ;  third,  to  Alcoholic  Insanity. 


1 


ACUTE    DEBAUCH. 

During  an  acute  debauch  the  irrit.ant  action  of  the  alcohol  is  felt  at 
its  point  of  entrance  and  also  at  its  point  of  escape  from  the  body. 
There  are,  therefore,  primarily  and  chiefly*  a  toxic  gastritis  and  an  irri- 
tation  of  the  hepatic  cells,  which  may  be  so  intense  as  to  alter  their 
functional  activity,  and  there  Ls  also  great  renal  irritation ;  hence  tbe 
icteric  conjunctiva,  heavily  coated  tongue,  yellowish  skin,  nausea  and 
vomiting,  headache,  pistric  and  hepatic  tenderness,  and  8cant>%  alba- 
minous  urine.  The  indic4itions  for  treatment  are  to  get  rid  of  any  re- 
maining alcohol,  to  relieve  the  c4^ngestion  of  the  portal  circulation  and 
of  the  st4:>mach,  to  purify  the  blood,  to  soothe  the  kidney,  and  to  sap* 
port  the  nervous  system.  To  meet  the  first  of  these  indications,  very 
free  sweating  may  be  induced  by  the  Turkish  or  the  vapor  bath,  or  by  a 
hypodermic  injection  of  pilocarpine.  In  many  ctises  an  emetic,  tartar 
emetic  if  the  XJatient  Ls  robust,  aided  by  lai^ge  draughts  of  hot  wa 
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may  be  of  great  service  in  relieviDg  the  stomach  and  assisting  the  full 
do&e  of  calomel  in  starting  biliary  secretion.  Cream  of  taitar  and  other 
Sttline  diuretics  may  be  early  used,  assisted  by  copious  draughts  of  hot 
water.  The  food  should  be  liquid,  but  stimulating  and  nutritious :  milk 
with  lime  water,  strong  broths,  and  .beef-essence,  are  very  useful.  The 
peculiar  gastritis  caused  by  alcohol  is  accompanied  by  so  much  relax- 
ation and  80  much  apathy  of  the  mucous  membrane  that  Cayenne  pepper 
and  other  irritant  spices  are  often  very  useful  additions  to  the  food.  More- 
oner,  after  acute  symptoms  have  subsided,  simple  bitters  are  often  of 
service ;  especially  are  the  alkaloid  hydrastine  and  its  salts  of  value. 

When  the  gastric  symptoms  are  very  severe,  leeching  and  subse- 
quently blistering  of  the  epigastrium  may  be  practised.  Ordinarily,  no 
ilcohol  should  be  allowed,  but  bromides,  chloral,  sulphonal,  and  opium 
uy  be  administered  when  required  by  the  nervous  symptoms.  Strych- 
line  and  tonics  should  usually  be  withheld  until  the  gastro- intestinal 
irritation  has  been  subdued.  If,  however,  there  be  signs  of  exhaustion  or 
heut-failure,  it  may  be  necessary  to  give  both  strychnine  and  digitalis. 

DELIRIUM   TREMENS. 

Deftsition. — A  i>eculiar  form  of  confusional  insanity  produced  by 
the  excessive  use  of  alcohol  or,  in  rare  eases,  of  other  narcotics,  charac- 
terized by  the  existence  of  tremors  and  an  underlying  condition  of  fear. 

£tioix)gt. — Mania  a  potu  often  develops  after  the  suspension  of  a 
bftat  of  heavy  drinking ;  but  the  old  idea  that  it  is  solely  due  to  absti- 
leoce  from  alcohol  is  not  correct,  as  the  symptoms  may  develop  in  the 

ifat  of  a  debauch,  and  cannot  be  relieved  by  simply  supplying  alcohol. 
I  The  disease  is  more  common  in  men  than  in  women,  probably  because 
I  iriiiking  is  especially  a  masculine  vice. 

Morbid  Anatomy. — There  is  no  recognizable  lesion  in  delirium 


Bthptomatology.— In  the  mildest  form  of  delirium  tremens,  the 
'  ''horrors"  of  old  drunkards,  the  symptoms  consist  of  insomnia,  with 
broken  sleep,  tremulous  hands,  extreme  depression  of  spirits, 
ouDced  irresolution,  and  a  weak,  confused  mental  condition,  with 

til  imaginings  and  vain  alarms. 

The  qrmptoms  of  the  fully-formed  disorder  may  appear  abruptly,  but 

ses  are  developed  gradually  out  of  the  '*  horrors."    The  insom- 

I  whidi  is  at  first  partial,  becomes  absolute,  whilst  hallucinations  of 

b  or  hearing,  and  more  rarely  of  touch,  apijear.    The  emotional  de- 

i  increases  and  develops  into  a  state  of  perpetual  fear  and  terror. 

I  hallucinations  are  always  tinged  with  sadness  or  horror :  disgusting 

soch  as  snakes,  toads,  rats,  mice,  and  other  unclean  creatures, 

about  the  bed  or  over  the  person ;  whilst  voices  of  threatening, 

eproacfa,  or  of  foreboding  are  heard.     During  the  deliiium  there  is 

■toral  loqaadty,  and  often  pronounced  restlessness.    The  delirium 
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may  at  first  be  paroxysmal, —worse  at  night,  better  in  the  day,— bot 
finally  it  becomes  c^nstiuit.  The  patient  may  pnt  on  an  appearance  of 
Yiolence,  and  may  even  attack  an  attendant,  always,  however,  beeaow 
Biifh  attendant  is  the  subject  of  his  deliLsiou,  the  violence  being  a  battle 
of  despairing  defence  and  not  a  combat  of  aggression.  Perhaps  the  mm 
chai-acteristic  featnre  of  the  delirinm  is  that  which  is  common  to  moi4 
forms  of  confnsional  insanity, — namely,  the  extraordinary  versatility  of 
the  falst^  ideas.  Tremor  is  usually  present  from  the  first ;  it  is  irregular, 
and  most  fre(inBnt  in  the  arms,  fiice,  and  tongue,  but  it  may  attack  tbe 
w^hole  body,  and  is  always  increased  by  eflbrts  at  movement 

In  the  c^arly  attacks  of  delirinm  tremens,  occurring  in  very  robuM 
people,  when  all  the  mucous  membranes  ai'e  irriUited,  and  when  there  is 
probably  an  irritation  of  the  brain  and  its  meninges  by  excrementitiote 
materials  in  the  blood,  there  may  be  a  strong  and  excited  pnlse,  but  in 
the  vast  majority  of  cases  the  disease  is  plainly  Jisthenic,  with  loss  of 
muscular  power,  and  with  a  pulse  which  is  rapid  and  feeble,  or,  if  it 
preserve  an  appearance  of  strength,  very  soft  and  compressible.  The 
temperature  is  nsually  from  one  to  three  degrees  above  the  norm:  a] 
record  of  104*^  F*  points  strougly  to  the  existence  of  some  complication. 
Free  sweating,  scanty,  albnmioous  m'ine,  and  complete  anorexia  are  i 
common  features  of  the  diseas*?. 

The  recovery  from  delirinm  tremeus  may  be  sudden,  after  a  pro- 1 
longed  sleep;  or  it  may  be  gradual,  through  a  series  of  i^estful  nights; ' 
or  the  dreams  may  end  in  death  or  in  chronic  insanity. 

In  some  cases  of  delirium  ti*emens  the  symptoms  are  diflferent  from 
thos*3  which  have  been  descrilx^d.     The  patient  has  apparently  ctontrol  of 
himself,  receives  his  physician  with  a  quiet,  gentle  courtesy,  and  aiiswei9| 
questions  without  irritation ;  Init  he  is  evidently  preoccupied,  oecasiou- 
ally  tiu-ning  his  head  or  casting  furtive  glances  fi*om  one  side  of  the  apart- 1 
ment  to  the  other ;  really,  during  the  whole  period  he  is  seeing  visioiii  ^ 
and  hearing  sounds,  laboring  under  the  profound  apprehension  of  attack, 
watching  alwaj^  against  the  enemies  of  whose  presence  he  is  absoluteiy  ^ 
convinced. 

Complications,— Any  of  the  various  diseases  of  the  liver,  kidneys, 
or  other  organs,  commonly  prodaced  by  the  excessive  use  of  alcohol,  Eoay 
complicate  delirium  tremens.  Acute  pneumonia  is  very  apt  to  develop 
early,  especially  in  dninkards  who  have  suffered  exposure.  It  may  come 
on  without  cough  or  pain  or  other  symptoms  save  increased  frequency 
of  breathing  and  increased  elevation  of  the  temperature :  hence  it  is 
essential  for  the  physician  to  examine  the  chest  daily  in  every  ease  of 
delirinm  tremens.  Not  rarely  pneumonia  precedes  the  coming  on  of  the 
delirium  tremens,  which  then  miist  be  looked  upon  m  the  complication. 

Diagnosis. ^The  pecidiar  forms  of  the  hallucinations,  the  underlying 
emotional  condition,  and  the  tremors  make  the  recognition  of  deUrium 
tremens  very  easy,  even  when  there  is  no  history  of  the  case. 
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When  pneumonia  occurs  during  a  period  of  delirium  tremens  the  type 
of  the  delirium  may  change,  tremors  may  be  lost,  and  the  patient  may 
become  so  violently  aggressive  as  to  lead  to  a  mistaken  diagnosis. 

Pbognobis. — Death  is  very  rare  in  the  first  attacks  of  delirium  tre- 
nens»  but,  as  most  victims  of  the  alcoholic  habit  do  not  reform,  death  is 
Tery  frequent  in  recurrent  attacks  of  the  disorder.  The  prognosis,  there- 
fere,  becomes  more  serious  with  each  recurring  attack,  is  greatly  increased 
in  gravity  by  the  existence  of  any  organic  disease,  and  is  very  critical 
then  pneumonia  develops.  It  usually  is  the  result  of  exhaustion  or 
Mure  of  the  heart's  action,  which  may  be  sudden.  A  temperature  of 
105®  F.  is  rarely  recovered  from.  When  the  delirium  tremens  complicates 
iKTere  traumatism  it  adds  enormously  to  the  fatality. 

Tbeatment. — In  the  treatment  of  delirium  tremens  the  first  indica- 
tion is  for  restraint  to  prevent  injury  by  the  patient  to  himself  or  to 
tfken.    Freedom  in  a  well-padded  room  may  be  allowed,  but  in  the 
mority  of  cases  such  a  room  is  not  available,  and  properly  constructed 
i^  securing  the  person  in  bed  are,  in  a  violent  case,  much  better  than 
Ritiaint  by  means  of  nurses,  the  strap  exciting  less  antagonism  than 
^  an  attendant,  and  being  more  steady  and  certain  in  its  restraint. 
Iktfoaghly  padded  leather  wristlets  and  anklets  may  be  secured  to  the 
kd,  and  a  loose  chest  strap  may  be  employed  in  very  violent  cases. 
Tbe  second  indication  is  for  the  support  of  the  system  by  means  of 
I  ^y  nutritious  and  stimulating  food.    Milk,  strong  soups  or  beef-essence 
»ith  ^gs  stirred  into  them  just  as  they  have  ceased  boiling,  and  similar 
fiquids,  usually  constitute  the  best  articles  of  diet.     As  the  digestion  is 
ii  these  cases  often  deranged,  it  is  essential  for  the  practitioner  to  re- 
ftaber  that  the  food  which  nourishes  is  not  that  which  entei*s  the  stom- 
1  lA,  bat  that  which  is  digested :  so  that  the  eflPort  should  be  by  frequently 
Bpeited  small  iwrtions  of  nutriment  to  get  as  much  material  worked 
I  ^  IB  possible.     Often  partially  predigested  food  may  be  used  with  ad- 
IVWage.     Again,  the  mucous  membrane,  which  has  been  accustomed 
[lithe  local  effects  of  alcohol,  is  often  simply  beneficially  stimulated  by 
[ttoimtB  of  red  pepper  and  other  spices  which  would  produce  gastritis  in 
iBormal  stomach :  hence,  even  though  the  stomach  of  the  drunkard  is 
highly  seasoned  food  is  usually  of  great  service.     The  limit  of 
fta&oant  of  food  given  in  these  cases  should  be  tliat  of  possible  diges- 
When  the  stomach  wiU  not  take  food  freely,  rectal  feeding  should 
B  employed. 
In  the  medical  treatment  of  delirium  tremens  the  first  indication  is 
sases  to  relieve  abdominal  engorgement  and  to  remove  efifete 
from  the  system.     Three  grains  of  ipecacuanha  may  be  ex- 
l  in  pill  form  every  fifteen  minutes  until  free  vomiting  is  produced, 
L  if  tbe  patient  is  suffering  from  excessive  nausea  and  vomiting, 
kfrMtioe  is  ofl»n  of  service.     On  the  other  hand,  when  great  feeble- 
\  Qtato  tbe  use  of  soeh  an  emetic  may  be  improper,  and  in  rare. 
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markedly  sthenic  cases  vemtrum  viride  given  in  drop  doses  of  the  fluid 
extract  nntil  it  vomits  may  be  advantageously  substituted  for  the  ipe 
Ciicuaiilia.  After  the  ipecacuanha  has  acted,  a  grain  of  calomel  may  \w. 
given  every  hour  until  free  purgation  is  induced,  and  not  rarely  ud 
effervescent  mixture  containing  pota^ssiiiin  citrate  is  very  serviceable  in 
acting  as  a  depuraut  through  the  kidneys.  Again,  profuse  sweating 
produced  by  pilocarpine  or  the  hot  bath  may  sometimes  be  useful. 

Tlie  second  indiciition  lor  metlical  treatment  m  to  quiet  nervous 
excitement.  For  this  the  bromides  and  hyoscine  hj' drobromat-e  must  lie 
relied  upon.  These  drugs  should  be  given  steadily  day  and  night  at 
regular  intervals,  the  liyoscine  being  withdraiini  if  found  in  any  way  to 
disagree  witli  the  patient. 

The  third  intlieation  is  to  produce  sleep.  For  this  purpose  variona 
hyi>notics  have  been  uschI.  Sulphonal  may  be  employed  ;  paraldehyde 
has  been  exhibited ;  but  the  combination  of  chloral  and  morphine  sul* 
phate  far  exceeds  in  efficiency  and  general  appliciibility  all  other  hyp- 
notics. The  chloral  (fifteen  to  twenty  grains)  and  morphine  (grain 
one-quarter  to  one-thinl)  may  he  exhibited  at  l^edtime,  and  repeated  ia 
half-doses  at  intervals  of  an  hour,  pro  re  naia^  aire  being  exercised  uofe 
to  overdo  the  exhibition  of  narcotics. 

The  fourth  indication  is  to  sui>port  the  system  by  means  of  stimulantSL 
One  of  the  most  important  questions  to  be  decided  is  as  to  the  necessity 
of  using  alcoholic  drinks.  In  many  cases  of  delirium  tremens  alcohol 
does  harm  rather  than  good»  and  in  the  majority  of  cases  its  use  is  ool 
essential.  The  moral  reasons  ag^ainst  its  employm(*nt  are  very  strong, 
and  therefore  commonly  it  is  not  wise  to  give  it.  On  the  other  hand^  ia 
feeble  subjects  or  in  old  alcoholics  the  exhibition  of  alcohol  in  some  form 
or  other  may  be  necessary  to  the  saving  of  life.  In  many  cases  of  de- 
lirium tremens  strychnine  is  serviceable  as  a  stimulant,  but  when  then& 
is  any  fear  of  cardiac  failure  digitalis  is  the  most  reliable  of  all  remedies. 
It  Tuust  be  given  in  very  large  doses,  and  usually  enormous  amounts  are 
well  borne.  Various  clinicians  have  claimed  veiy  good  results  from  the 
exhibition  of  half-ounce  doses  of  the  tincture,  but  we  think  that  a  safSsr 
method  is  to  give  from  ten  to  twenty  minims  at  intervals  of  from  tro 
to  tour  hours,  watching  closely  the  eflectr,  and  withdrawing  the  remedy 
as  soon  as  any  evidence  of  the  digitalis  pulse  can  be  perceived. 

Congestion  of  the  lungs  occurring  in  delirium  tremens  may  be  liene^ 
ficially  treated  by  ergot  in  large  doses  (thirty  grains  of  the  extract).  It 
should  be  at  once  the  signal  for  free  stimulation,  and  for  the  exhibitioa 
of  large  doses  of  digital  ia  Camphor  is  used  to  a  considerable  extent  on 
the  Continent  of  Europe  as  a  stimulant.  Musk  certainly  has  a  distinct 
but  transitory  power ;  it  should  be  given  in  large  doses  (preferably  fifteen 
grains  in  two  ounces  of  emulsion  with  twenty  minims  of  lauilanum  by 
the  rectum)  every  six  houi*s.  Free  counter-irritation  by  means  of  poul- 
tices containing  nuistard  or  by  means  of  turpentine  stupes  is  also  ser 
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viceable^  After  from  twenty -foiir  to  thirtj^-six  hours  the  ergot  shonld  be 
withtlrawOj  aud  iive  minims  of  turpentine  given  in  emulsion  every  two 
hours. 

ALCOHOLIC    INSANITY. 

Closely  allied  in  symptoms  and  probably  also  in  basal  cerebral  con- 
dition to  delirium  tremeus  is  the  clironii"  alcobolie  mental  aberration  to 
which  the  term  alcoholic  iuEanity  is  Uisually  applied.  Under  the  con- 
tinuing influence  of  alcohol  the  brain  performs  its  functions  slowly  and 
lni|>erfectly.  The  mental  movements  become  sluggish,  the  memory  in 
impaired,  the  power  of  fixing  the  attention  is  diminished,  and  the  control 
of  the  will  is  almost  abolished.  Usually  with  this  condition  there  is  a 
tendency  to  emotional  depression^  and  often  a  peculiar  suspiciousness 
wkich  is  the  groundwork  for  delusions.  In  such  a  Ciuse,  if  the  di'inking 
habit  be  maintained,  delirium  tremens  may  result;  and  this  delirium 
tremens  may  l>e  recovered  from,  or  may  more  rarely  end  in  a  chronic 
mental  aben-ation, — an  alcoholic  insanity.  In  another  set  of  cases  the 
alcoholic  insanity  is  gradually  developed  out  of  the  condition  descritx^ 
above  without  the  production  of  a  distinct  delirium  tremens;  but  even 
in  this  form  of  insanity  the  symptoms  often  resemble  those  of  delirjum 
tremenB. 

The  hallucinations  are  very  numerous,  constantly  changing*  full  of 
terror  and  disgust,  as  in  delirium  tr€».mens,  but  are  less  acute  and  give 
rise  to  less  excitement ;  in  most  casea  they  take  the  form  of  delusions  of 
persecution :  voices  of  reproach  or  of  threatening,  mocking  fixces,  unclean 
beasts,  tormenting  devils,— these  and  similar  hallucinations  may  drive 
the  victim  into  a  profound  melancholy,  ending  in  suicide.  Very  often, 
however,  the  mental  condition  in  chronic  alcoholic  insanity  is  less  vio- 
lent, the  suljject  simply  l>eing  full  of  delusions  of  persecution  which  in 
a  very  large  proportion  of  the  cases  have  a  sexual  coloring  or  relate  to 
poisoning.  Almost  iinix'ei-sally  the  mind  of  the  husltaud  continually  runs 
upon  the  sexual  relations  of  his  wife,  until  there  is  a  fixed,  overpowering 
delusion  that  she  is  unfuithfuL  This  delnsion  may  in  turn  lead  to  an 
outburst  of  uncontrollable  jeidousy  and  mge,  so  that  wife-murder  is  not 
a  rare  i-esult  of  alcoholic  mania*  Usually  in  alcoholic  mania  there  is  a 
substratum  of  fear,  which  in  itself  may  lead  to  violence,  but  in  some 
cases  the  subject  is  aggressive.  It  is  in  such  instances  that  the  marked 
relation  between  the  presence  of  alcohol  in  the  blood  and  the  insane  out- 
burst can  l>e  seen*  The  maniacal  drunkard  may  \m  ai)parently  nitional, 
certainly  quiet  and  peaceable,  when  not  uiuler  tlie  influence  of  alcohol ; 
but  by  a  modemte  dose  of  the  poison  he  may  be  converted  into  a  wild 
beast  as  murderously  aggressive  :is  a  tiger.  ThiSy  too,  may  happen  when 
the  man  is  capable  of  walking  straight  and  of  talking  rationally  on  gen- 
eral subjects*  In  many  such  cases  honest  testimony  has  been  given  that 
the  subject  was  neither  drtuik  nor  crazy  when  he  committed  the  crime, 
although  in  fai^t  he  was  in  a  condition  of  violent  alcoholic  insanity. 
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The  form  of  alcoholic  insanity  d^erihed  in  the  preceding  paragraph 
is  the  ordinaiy  one* — alcoholic  lypemania  with  delusions  of  persecutioiL 
It  is  asserted  that  there  is  also  an  alcoholic  megalomauiaj  in  which  there 
are  expansive  delusions  or  Lallucinations  of  sight  and  hearing,  which  in 
most  instances  I'elate  to  God  and  a  future  state.  In  au  ecstatic  exaltadoB 
the  patient  is  en  rapt  by  visions  of  supernatural  beiu^,  or  basks  in  the 
presence  of  the  Deity ;  ministering  bands  of  angels  apeak  words  of  com 
fort  to  him,  or,  it  may  be,  the  voice  of  God  himself  is  heard  in  command 
or  instruction. 

Prognosis. —Alcoholic  insanity  usually  gets  well  if  the  symptoms  an? 
those  of  the  ordinary  type  as  given  above,  prc>\  ided  there  l>e  no  reual 
disease  or  other  serious  complication.  It  should,  however,  be  remeiu- 
bered  that  the  habitual  use  of  alcohol  may  aid  iu  the  development  of 
an  ordinary  insanity,  which,  having  other  etiological  roots,  cannot  be 
properly  called  alcoholic  insanity^  and  may  readily  l3e  incurable,  A 
true  alcoholic  insanity  which  has  lasted  for  a  length  of  time  under  the 
habitual  excessive  use  of  alcohol,  or  which  has  followed  numerous  attacks 
of  delirium  tremens,  may  be  permaneutv 

Treatment, -^The  treatment  of  alcoholic  insanity  consists  primarilj 
in  the  absolute  withdrawal  of  the  alcohol  There  may  be  cixses  in  which 
it  is  not  safe  to  take  away  the  naiTotic  at  once,  but  we  cannot  remember 
to  have  ever  seen  one.  Restraint  shoidd  always  be  enfore^dj  by  isola- 
tion iu  an  institution  unless  the  patient's  pecuniary  circnmstanoes  are 
such  that  private  isolation  and  abundance  of  nurses  ai'e  possible.  Such 
restraint  is  necessary  for  the  purpose  of  enforcing  the  abstinence  from 
liquor,  but  it  is  still  more  essential  becaiLse  the  person  suffering  from 
alcoholic  insiinity  is  always  a  dangerous  luuatic. 

Hyascine  hydrobromate,  the  bromides,  opium,  or  chloml,  must  be  used 
judiciously  to  secure  qidet  and  sleep.  Blistei-s  to  the  back  of  the  neck 
are  sometimes  valuable.  Hot  l>aths  and  hot  packs  arc  often  of  senice 
in  allaying  the  general  irritation.  Acoidte,  digitalis,  and  other  arterial 
sedatives  or  stimulants  are  to  Ik*  used  in  accordance  with  the  needs  of 
the  individual  case.  It  is  necessary  to  pay  very  careful  attention  to  the 
dige9ti\'e  organs,  as  chronic  gastritis  and  hepatic  congelation  are  ordinary 
Oimiplications.  As  much  simple  nutritious  food  should  be  given  afi  can  be 
digested,  the  tendeuey  of  the  disorder  being  dLstinctly  asthenic.  Quinine 
rai'el}'  does  good,  and  is  apt  to  irritate  th(»  stomach.  Strychnine  is  often 
of  great  service,  especially  in  the  more  chronic  cases. 
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OPIUMISM. 

The  excessive  habitual  use  of  opium  produces  general  failure  of  health, 
usual  I  >'  witli  demngement  of  dige-stion,  and  nexvous  symptoms  which  re- 
s*^mble  those  of  neurasthenia  to  some  extent*  There  are  no  characteristic 
phenomena,  but  when  in  any  cas<*  of  apparently  causeless  failure  of  health 
the  patient  at  times  is  di'eamy,  with  au  indolent,  quiet,  dolce  far  nmdf 
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maimer,  the  practitioner's  suspicions  should  be  aroused.      Not  rarely 

great  snspicionsness  exists,  and  delusions  of  persecution  often  occur. 

Ver>*  frequently  the  delusions  take  a  sexual  tinge,  and  the  belief  in  un- 

ftdthliilneaB  on  the  part  of  a  marital  partner  is  not  uncommon.     On  the 

o&er  hand,  in  many  cases  there  are  no  delusionary  tendencies,  even  in 

tbe  last  stages  of  opium  poisoning.    The  peculiarity  of  the  beliefs  is  their 

vifixednesB,  so  that  the  subject  may  seem  one  day  entirely  free  frt)m  any 

disorder  of  mental  action,  and  the  next  day  may  have  a  distinct  delusion. 

InfEUits,  bom  of  a  mother  who  \s  a  heavy  opium-eater,  often  apx)ear 

kilthy  at  the  time  of  birth,  but  suddenly,  without  apparent  cause, 

vtthin  two  or  three  days  pass  into  a  condition  of  collapse,  ending  in 

teL    There  can  be  little  doubt  that  in  such  aises  the  cause  of  the 

nllapse  is  the  sudden  withdrawal  of  the  opium  to  which  the  child  had 

liNimie  accustomed  whilst  in  the  uterus,  and  it  would  seem,  therefoi^e,  a 

stioiiai  procedure  cautiously  to  give  opium  to  such  a  child  for  a  time 

iter  its  birth. 

Teeatment. — ISo  confidence  can  be  placed  in  the  statements  of  the 
Vnun-eater,  and  it  is  essential  for  cure  that  such  person  be  in  a  hospital 
t  be  confined  to  an  apartment  under  the  care  of  an  absolutely  reliable 
ne,  80  that  the  orders  of  the  physician  can  be  strictly  enforced.  The 
httof  the  treatment  must  consist  in  the  withdrawal  of  the  narcotic,  and 
fao  are  three  wa3rs  in  which  this  can  be  effected.  First,  the  opium 
•ly  be  suddenly  taken  away ;  secondly,  it  may  be  taken  away  rapidly, 
te  not  suddenly  ;  thirdly,  it  may  be  withdrawn  very  gradually.  The 
fntof  these  methods  is  undoubtedly  in  most  cases  efficient,  but  is  oftien 
ttended  with  grave  danger  of  collapse,  and  has  no  distinct  advantages 
frer  the  plan  of  rapid  withdrawal.  The  time  required  for  the  very 
ladual  withdrawal  of  the  remedy  is  too  great  for  practical  purposes,  and 
ie  Bufferings  of  the  patient  are  too  long  drawn  out.  Unless  the  daily 
fae  has  been  extraordinary  or  the  patient  is  in  a  very  feeble  condition, 
kk  aafe  to  withdraw  the  narcotic  completely  in  from  seven  to  twelve  days, 
excellent  plan  is  to  direct  that  a  solution  of  morphine  or  opium  be 
and  that  whenever  a  dose  is  taken  out  an  equivalent  amount 
vater  be  added.  In  a  successful  case  of  a  woman  who  took  three 
of  par^oric  daily,  we  had  prepared  a  gallon  of  paregoric  and 
a  sapply  of  {paregoric  without  opium  in  it.  Whenever  a  dose  of 
true  par^oric  was  taken  out  the  demijohn  was  filled  up  with  the 
paregoric  The  chief  symptoms  that  follow  the  rapid  withdrawal 
ezoeesive  malaise,  insomnia,  complete  loss  of  appetite,  vomiting, 
4cBa,  and  great  feebleness.  Very  rarely  these  symptoms  become  so 
itroUable  as  to  warrant  alarm  for  the  ssifety  of  the  patient.  Much 
be  done  by  proper  feeding.  The  food  should  consist  of  highly  nu- 
rtimnlating,  and  easily  digested  articles,  and  in  severe  cases 
be  liquid,  such  as  milk,  rich  soups,  etc.  When  the  circulation 
doohcd  may  be  used,  and  much  relief  may  be  afforded  by  massage. 
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and  oft^D  by  simple  rubbing  of  the  patient    General  electrical  stimulatlyii 
and  ^radization  of  the  mu^les  ai*e  oft-en  useful,  not  only  by  their  efied 

upon  the  circulation*  bat  also  by  disti^acting  the  attention  of  the  patient 
from  his  sufferings.  The  use  of  the  alkaloid  cocaine  tus  a  ^stimulant  hM 
been  recommended.  We  have  seen  apparently  very  good  results  from  the 
fi*ee  internal  administration  of  the  fluid  extract  of  coca,  but  the  use  of 
hjrpodermic  injections  of  cocaine  m  scai'cely  justihable,  on  accouut  of  the 
dangei"  of  setting  up  the  eocene  habit.  If  gafitro- intestinal  irritatioD 
exist*5,  bismuth  may  be  administered  freely.  The  tliarrhoea  is  usually 
controllable  by  mild  sii^triiigent-s,  especially  if  combined  with  sulphnrie 
acid.  If  the  bodily  temperature  falls,  it  must  be  maintained  by  extenuil 
warmth.  Potassium  bromide,  ammonium  valerianate,  Hoftmann's  ani>- 
dyne,  and  othc^r  similar  feeble  nerve -s*^atives  may  be  employed  and  give 
some  comfort.  Moral  support  and  stinmlatiou  are  essential,  and  any  de- 
vice which  aids  in  pacing  the  time  of  suflering  is  beneficial. 


COCAINISM. 

In  America  the  third  in  importance  of  the  narcotic  habits  is  thafc 
which  is  known  afi  **cocainism.''  In  the  symptoms  there  is  nothing 
which  is  characteristic.  Failure  of  health,  indigestion,  dL^^tnrbanott 
of  circulation,  with  rapid  pulse  and  sometimes  shortnc^ss  of  breath,  a 
pasty  yellowish  or  even  bronze  skin,  and  various  nervous  disturbances 
may  bci  the  results  of  the  excessive  use  of  the  alkaloid.  According  16 
Mattison,  hallucinations  and  delusions,  with  homicidal  mania,  are  fre* 
quent,  and  a  peculiar  pathognomonic  symptom  is  the  impression  thai 
there  is  some  foreign  tjody  under  the  skin,  especially  about  the  finger- 
tips, which  Iciids  the  subject  to  dig  continually  at  himself  with  some 
instrument. 

In  every  case  of  abuse  of  co(*{iine  which  we  have  seen  the  subject  has 
been  addicted  to  other  narcotic  habite,  and  we  beUeve  that  pure  cocainlsni 
is  very  rare  in  tlie  United  States.  According  to  our  oli>ser\'ations,  it  is 
entirely  safe  to  withdraw  the  di^ug  at  once ;  at  leajst  we  have  so  done 
in  persons  who  were  taking  as  high  as  fifteen  grains  of  cm^iine  hydro* 
chlorate?  a  day^  without  the  production  of  any  severe  8j'm[>tonis.  The 
general  treatment  should  be  very  much  like  that  for  the  morphine  hiibit 
The  symptoms  must  be  met  as  they  arise,  and  the  patient  supported  by 
all  possible  means. 
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SECTION  11. 

DISEASES  OF  THE  NERVOUS  SYSTEM. 


CHAPTBE    I. 

GENEBAL  SYMPTOMATOLOGY. 


Those  disturbances  of  the  fanctlons  of  the  nerve-centres  or  of  the 
peripheral  nerves  which  constitute  the  symptoms  of  disease  are  best  out- 
lined under  the  headings  of  Disturbances  of  Motion,  voluntary,  invol- 
untary, and  reflex  ;  of  Ck)ordination  ;  of  Sensation  ;  of  Vaso-motor  and 
Trophic  Functions;  and  of  Intellection,  including  personal  character 
and  emotions. 

DISTURBANCES   OF   MOTION. 

Paralysis^  or  true  loss  of  motor  power,  must  be  distinguished  from 
the  I068  of  motion  due  to  local  disease  not  connected  with  the  nervous 
system.  This  pseudo-paralysis  can  usually  be  recognized  by  the  fact 
that  passive  motion  or  local  pressure  gives  pain.  When,  however,  con- 
tractores  exist,  or  when  peripheral  nerves  are  diseased,  there  may  be  a 
true  paralysis  although  there  is  soreness  to  pressure  and  passive  move- 
mentBare  x>ainful. 

An  entire  loss  of  power  is  known  as  a  complete  paralysis;  a  partial 
Ion,  as  an  incomplete  paralysis,  or  ek  paresis.  A  general  paralysis  is  a  loss 
of  power  in  the  whole  body  below  the  head :  it  is  never  absolutely  com- 
plete, since  death  from  loss  of  power  in  the  respiratory  muscles  must 
wsolt  before  such  condition  is  reached.  The  loss  of  power  may,  however, 
be  complete  in  the  arms  and  legs.  Hemiplegia  is  paralysis  of  one  lateral 
half  of  the  body ;  but,  as  it  is  very  rare  for  the  respiratory  muscles  to  be 
paralyzed,  this  term  is  universally  used  not  only  when  the  face,  arm,  and 
leg  are  paralyzed,  but  also  when  only  the  arm  and  leg  are  affected. 
Bendpl^ia  is  almost  invariably  of  brain  origin.  A  cross  paralysis  is 
one  in  which  one  side  of  the  face  and  the  opposite  side  of  the  body  are 
affected.  Paraplegia  is  paralysis  of  the  lower  transverse  half  of  the 
Ny,  and  is  almost  always  due  to  disease  of  the  spinal  cord.  Mono- 
PMa— that  is,  paralysis  of  one  part — may  be  facial,  brachialy  or  crural. 
A  local  paralysis  is  a  palsy  of  a  single  muscle  or  muscle-group.  A  mvliiple 
pordysis  is  an  association  of  local  paralyses,— i.e.,  a  paralysis  of  groups 
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of  iuiL^:]tR  more  or  \et»  scattered  and  having  no  direct  connection.    Mo^2<^ 
pl<r^,  hffsd  paralysis,  and  maltiple  paralysis  may  be  doe  to  lesions  ^ 
thfr  braJn^,  the  spinal  cord,  or  the  nerve-tmnk.     The  brain  lesion  in  socft 
a  r-ase  is  almost  invariably  in  the  ci>rtex,  while  the  spinal  lesion  is  in  the 
ganglionic  cells  of  the  anterior  comna.     The  loss  of  nK>vement  wliicfa 
constitutes  a  paralysis  can  osually  be  seen  at  once ;  in  paralysis  of  the 
far-e  the  month  is  drawn  away  from  the  affected  side  onleas  contractures 
have  taken  place  in  the  paralyzed  mnscleSt  and  in  lingual  paralysis  the 
protruded  tongue  is  thrust  towards  the  paralyzed  side.     In  paresis  of 
the  forearm  it  is  customary  to  note  the  exact  power  of  grasp  by  means  of 
the  dynamometer.     Various  apparatuses  have  been  devised  for  testing 
hfHii  of  i>ower  in  the  leg,  but  in  practice  a  sufficiently  accurate  judgment 
can  lie  made  by  noting  the  extent  of  forced  movements,  the  amount  of 
endurance  in  walking  or  in  standing  on  one  leg,  the  ability  to  rise  out 
of  a  chair,  etc. 

Convulsions. — Three  types  of  convulsions  are  recognized :  the  epi- 
leptiform, or  cerebral,  in  which  consciousness  is  completely  lost;  the 
hysterical,  in  which  consciousness  is  disturbed :  and  the  tetanic^  or  spinal, 
in  which  consciousness  is  normal  and  reflex  activity  is  grossly  exagger- 
ated. These  varieties  of  con\^lsions  grade  one  into  the  other.  A  detailed 
discussion  of  convulsions  will  be  found  in  various  articles,  especially  in 
tlicjse  on  Epilepsy  and  Hysteria. 

Automatic  Movements. — Automatism  is  the  condition  which  some- 
tinM*8  (H'4'AiTH  in  epilef>sy,  the  hypnotic  state,  etc,  in  which  the  sabject 
]K;rfornis  seemingly  voluntary  purposive  acts  without  clear  conscionsneBB 
or  after-memory.  A  purposive  act,*  involving  a  more  or  less  elabonto 
series  of  movements,  performed  as  the  result  of  an  entirely  irresistible 
impulse,  is  spoken  of  as  autamatiCy  although  there  may  be  oompleto 
cx)ns(!iousness  during  the  whole  time.  Automatic  acts  must  be  clearly 
separated  from  choreic  movements. 

Reflexes. — For  the  performance  of  a  reflex  action  there  must  be  a 
complete  arc  composed  of  aflerent  nerve  with  its  root^  motor  ganglion- 
cell,  efferent  nerve  with  its  root,  and  muscle.  Any  disturbance  of  thia 
arc  may  register  itself  in  disturbance  of  reflex  activity.  A  de^  refkxis 
one  (?licited  by  irritation  of  a  deep  structure ;  a  superficial  reflex  is  broughl 
about  bj'  a  superficial  irritation. 

Of  the  deep  reflexes  the  most  important  are  the  patdla  reflex  and  the 
ankUi  reflex.  The  patella  reflex  (WestphdPs  syniptojnj  knee-jerk)  is  the 
movement  which  is  elicited  by  striking  the  patellar  tendon.  In  testing 
for  it,  it  is  better  to  have  the  leg  hanging  loosely  over  a  chair  or  a  cane^ 
and  to  strike  a  sharp  quick  blow  with  the  tips  of  the  bent  fingeis  or 
with  a  small  rubber  hammer  prepared  for  the  purpose ;  or  the  Wow 


*  A  purposive*  airt,  as  the  term  is  usecl  in  this  work,  is  an  act  which  ifi  app•^ 
entiy  but  not  really  perfonned  for  a  purpose. 
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may  be  delivered  with  the  foot  plsu'ed  upon  the  ground  and  the  contrac- 
tion of  the  i-ectus  feiiioris  be  felt  with  the  hand.  Marie  a8St»rts  that  in 
many  amcs  there  is  a  simultaneous  eonti*action  of  the  adductoi^s  of  the 
opposite  thigh,  and  that  in  dist^ase  this  may  persist  when  the  knee-jerk 
is  lost.  Any  voluntiuy  movement,  .such  as  clenching  the  hands,  strain- 
ing, or  even  winking,  made  at  the  tinie  of  the  delivery  of  the  blow,  in- 
creases (technically,  rein/oree^s)  the  contraction.  The  knee-jerk  is  prob- 
ably absent  in  ab<jut  two  per  cent,  of  normal  individuals  ;  according  to 
our  experience  it  is  f|uite  frequently  absent  in  theLtitin  race  living  in  the 
tropics.  It  may  also  be  aljsent  as  the  result  of  disease  not  connec*ted  with 
the  ner^^ous  system ;  any  affection,  such  as  emphysema,  which  produces 
defective  aeration  or  oxidatii)n  of  the  blood,  htis  a  tendency  to  destroy  it 
In  Dr,  BuaselFs  experiments  upon  the  dog^  asphyxia  produced  a  priimiry 
increase  followed  by  a  loss  of  the  knee-jerk.  It  may  also  disappear  as  the 
result  of  varioiLS  diseases  which  lower  the  miLS(*idar  t<»ne,  such  as  dia- 
betes, also  after  diphtheria,  even  at  a  time  wlien  there  is  no  indicatiou  of 
peripheral  neuritis.  It  is,  however,  often  exaggerated  when  the  nuiscu- 
lar  system  and  the  gi*neral  \itality  are  much  enftn^bled,  as  in  phthisis, 
and,  it  is  a-sserted,  even  in  acute  diseiise  such  as  tyidioitl  fever.  It  may 
be  increased  oi"  decreased  hy  dis4-ase  in  or  al>out  the  cerebellum,  but 
lesions  of  the  nervous  system  affecting  it  are  usually  situated  either  in 
the  spiujil  cord  or  in  the  nerve- trunks. 

Ctonns  is  a  to-aml-fro  movement  produce*!  l>y  sudden  str(?tchiug  c^f  a 
tendon,  with  or  without  a  l>h>w  upon  the  stretched  tendon.  It  is  never 
present  in  normal  individuals ;  it  is  very  rarely  producible  under  any 
circumstances  in  the  ellww,  wrist,  and  jaw,  but  may  otlten  bt^  elicited  in 
the  ankle  during  spinal  disetLse  or  hysteria,  Ankle'Clonus  is  lM*st  ob- 
tained by  suddenly  and  forcibly  flexing  the  foot  with  one  hajid  placed 
upon  the  ball  whilst  the  leg  is  held  by  the  other  hand.  Ih  doubtful  crises 
a  sharp  quick  blow  may  be  struck  upou  the  streU-hed  tendon.  In  some 
pei'sons  fi  M^rpa  or  dbotc  jerk  may  Ix:*  elicited  by  allowing  the  half-flexed 
arm  to  n^st  supinely  in  one  hand  and  tapxuug  the  biceps  or  flexor  tendon 
of  the  ai'm  with  the  Angers  or  the  hammer.  A  still  rarer  reflex  is  the 
jaw  or  chin  reflex,  which  may  sometimes  be  obtained  by  allowing  the 
jaw  to  hang  passively  or  gently  sn|>ported  in  one  hand,  whilst  a  quick 
blow  is  struck  upon  the  chin  from  above  downward, 

Paradoxmil  coutractiom  are  produced  by  suddenly  relaxing  the 
muscle,  as  happens  to  the  anterior  muscles  of  the  leg  when  the  foot  is 
forcibly  flexed  by  another  pei-^son  :  they  are  probably  never  present  in 
normal  individuals,  and  are  usually  neurasthenic  or  hysterical  in  origin. 

Anpftmi  is  an  involuntary  non-permanent  contraction  of  the  must*les, 
which  nmst  lie  separateil  fi'oni  the  contracture,  which  is  a  permanent 
shortening  or  coutniction  of  the  nuiscles.  A  spasm  may  be  clonic  or 
tonic.  A  contracture  may  be  due  to  the  disease  of  the  muscles  affected 
or  of  the  nerve  apparatus  to  which  the  muscle  is  tributaiy ;  or  it  may 
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be  the  outcome  of  a  long- coot iuued  lack  of  power  in  an  antagomsftk 

muscle. 

A  trenwr  is  a  to-and-fro  vibratile  movement^  caused  by  more  or  \m 
rhytkmical  contractions  of  ajitngonistic  museles.  Tremors  are  of  two 
kinds, — those  which  occur  whether  the  subject  be  at  rest  or  in  motioA 
{permstent  tre-morsX  aud  those  which  cease  when  there  is  absolute  ml 
{intention  Iretiu/rH).  A  persisU^iit  tremor  may,  however,  eeaae  during 
sleep.  Pei-sistent  tremors  may  be  due  to  old  a^e,  to  various  poisons,  mch 
as  alcohol,  tobacco,  mercury,  etc.,  to  general  paralysis,  or  to  paralysi* 
agitans.  'The  intention  tremor  is  nsually  the  out<5ome  of  a  multiple 
oerebro-spinal  st-ilerosii^,  although  8<:»me  toxic  tremors,  especially  those 
of  mercury,  may  simulate  an  intention  tremor. 

Choreic  movements  are  irregular  mi>vement8  due  to  independent 
tractioiiB  of  single  or  assoeiated  groups  of  muscles;  the^^  niay  closely' 
simulate  purposive  movenieuts,  and  probably  in  some  eases  are  exag- 
geriitioui^  of  such  movement^?,  but  they  never  form  a  complicated  seriei 
of  aijpareutly  purposive  actious.  They  vary  in  intensity  from  a  slight 
restlessneKS  or  a  slight  movement  of  the  fingers  or  toes  to  the  mogt 
severe  constantly  recurring  motions.  They  may  be  confined  to  one  or 
more  groups  of  musele^s  (focal  chorea)^  or  they  may  affect  the  entire  nmi- 
cular  system  (general  chorea).  Usually  they  are  not  regular,  rhytlimicsl, 
or  consentaneous ;  in  certain  easels,  however,  movements  more  or  leffl 
resembling  tronioi-8,  but  slower  and  more  extensive,  occur,  and  are  known 
as  rhfjthmmd  chorea.  Choreic  movements  may  be  produced  by  lesions 
affecting  any  of  the  ganglionic  c>ells  in  the  cerebral  or  pyramidal  tract, 
and  are,  therefore,  no  more  noiform  in  their  significance  than  is  paralysis. 
Cienendized  choi'eic  movements  {chorea  of  many  authors)  may  te  caused 
by  St.  Vitus' s  dance,  Huntingdon's  disease,  local  irritation,  organic  dis- 
ease of  the  nerve-ceotres,  pregnancy,  old  iige,  and  hysteria. 

Semichorea.  is  a  disordercilj  irregular,  persistent  movement  of  one 
side  of  the  body,  not  ce^ising  during  rest,  exaggerated  by  voluntary  move- 
ments or  by  concentnition  of  the  attention.  It  is  distinguished  fn.)m 
tremors  by  its  irregularity  and  by  tlie  extent  of  the  movements.  A  form 
of  hemichorea  is  the  so-called  idh€to»k  (>i/?£r**c,  without  fixed  positioo). 
which  is  characterized  by  an  incessant  movement  of  the  fingem  and  toee, 
and  by  the  impassibility  of  maintaining  these  parts  in  any  position  in 
which  they  have  been  phie^nL 


DISTURBANCES   OF   COORDINATION. 

Coordination  may  be  disturbed  in  the  whole  organization  or  in  tbft 
ai'ms  or  the  legs  separately.    The  first  test  of  coordination  is  the  so-caUt4  ^ 
9tjatwn  tesi.^  in  which  the  individual  is  placed  strictly  erect,  with  the  heels  j 
and  toes  of  the  two  feet  closely  approximated,  when,  if  coordination 
be  imperfect,  the  swaying  of  the  body  will  be  beyond  the  norm,  aiid 
movement  may  become  necessary.     The  test  will  be  more  delicate  if  the 
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tieut  be  required  to  stand  on  one  foot.  The  patient  should  be  fur- 
ir  required  to  walk  a  chalk-line,  to  walk  backward,  to  turn  suddenly, 
n  with  the  eyes  shut  to  stand  and  to  walk  backward  and  forward. 
«  is  sometimes  necessary  to  avoid  mistaking  the  awkwardn^  that 
m  from  muscular  weakness  or  stiffness,  or  from  the  vertigo  of  cerebral 
»ise,  for  true  loss  of  coordination.  The  i>eculiar  form  of  disorder  of 
rdination  known  as  tUubatian  is  described  under  Cerebellar  Disease. 
Disturbance  of  coordination  in  the  arms  produces  the  loss  of  power 
executing  delicate  movements.  The  usual  test  is  for  the  patient  to 
ae  the  eyes,  clench  the  hands  with  extension  of  the  index  fingers,  and 
in,  opening  the  arms  widely,  rapidly  bring  the  index  fingers  together, 
St  with  the  eyes  open,  then  with  the  eyes  shut.  If  coordination  be 
perfect,  the  points  of  the  fingers  will  not  come  in  contact. 

DISTURBANCES   OF   SENSATION. 

In  the  study  of  sensation,  cUgesia,  or  the  power  of  feeling  pain,  must 
'distinguished  from  seimlnlUy,  which  itself  is  naturally  divided  into  the 
me  of  touchy  or  the  power  of  recognizing  contacts ;  electrical  seimlnlityj 

the  power  of  recognizing  electrical  currents ;  thermic  sendMlUy,  or 
e  power  of  recognizing  the  temperature  of  bodies ;  pressure-sensCj  or 
e  power  of  recognizing  weights ;  and  mvscular  semcj  or  the  power  of 
timating  muscular  movements.  An  eesthesiometer  is  used  for  the  testing 
the  sense  of  touch ;  it  may  consist  of  ordinary  compasses  with  blunted 
dnts,  furnished  with  a  graduated  scale,  or  of  a  pair  of  blunt  points  one 
▼hich  slides  ui)on  a  graduated  bar.  When  applied  evenly  and  simul- 
leoasly  to  the  surface  the  two  points  may  be  felt  as  two  or  as  a  single 
int,  according  as  they  are  more  or  less  widely  separated.  The  sensi- 
ity  varies  not  only  in  different  parts  of  the  skin,  but  also  in  the  same 
rtions  of  the  skin  in  different  individuals ;  usually,  therefore,  it  is 
tter  to  compare  the  affected  part  with  the  opposite  side  of  the  body : 
y  wide  deviation,  however,  from  the  following  scale  may  be  regarded 
abnormal :  the  upper  sur&ce  of  the  tongue,  1.18  mm.;  the  tips  of  the 
gers,  2.25  mm.;  the  side  of  the  first  phalanx,  16  mm.;  the  back  of 
)  hand,  3.1  mm.;  the  upper  arm  and  the  thigh,  3.7  mm. 

Thermo-aesthesiometers  are  used  for  testing  the  thermic  sensibility, 
t  a  series  of  test-tubes  filled  with  water  of  different  temperatures  will 
ord  all  the  necessary  apparatus  for  the  purpose.  The  most  accurate 
nperature  range  lies  between  81°  and  86°  F.,  then  between  91°  and  102° 
,  and,  lastly,  between  57°  and  80°  F.;  above  or  below  these  limits  the 
ise  is  lost  in  the  sensation  of  pain.  According  to  Nothnagel,  the 
tallest  perceptible  differences  of  temperature  are  the  following :  on  the 
east,  0.72°  F. ;  on  the  back,  1.62°  F. ;  on  the  back  of  the  hand,  0.54°  F. ; 

the  palm  of  the  hand,  0.72°  F.;  on  the  arm,  0.36°  F.;  on  the  back  of 
B  foot,  0.72°  F.;  on  the  lower  extremities,  0.90°  to  1.08°  F.;  on  the 
eek,  0.36°  to  0.72°  F.;  on  the  temples,  0.54°  to  0.72°  F.    Few  normal 
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individualism  however,  recognize  temperature  so  aeeurately,  PpefiBiae- 
sense  is  teat-ed  by  placing  graduated  weighti^  upon  the  hand^  foot,  etc, 
whilst  lying  upon  a  firm  hard  surface.  Various  appai'atuBes  have  been 
devisedy  but  it  m  possible  to  make  a  regular  aeries  of  weights  which  will 
suffice  by  partially  filling  shot-gun  eiirtridgea  with  shot.  The  ma;sculiir 
sc^iise  may  te  tested  by  noting  the  powt?r  of  the  patient  to  recognize  the 
amount  of  various  weights  when  lifted ;  it  is  usually  better  t-o  test  one 
hand  against  the  other  than  to  rely  upon  the  accuracy  of  the  patient's 
statements  as  to  the  amount  of  the  weight  lifted. 

Loss  of  sensibility  i^  spoken  of  im  ammthema  ;  excessive  sensibility, 
hijperw^hmia.  Hyperiesthesia,  as  the  term  is  commonly  used,  must 
distinguished  from  simple  tendenieiis ;  it  is  a  condition  of  excited  fimc 
tiomil  activity  of  the  nerves  of  the  skin  or  other  parts  with  which  contad 
can  be  made,  not  dependent  upon  any  local  disease.  Farwsikcftia  is  i 
term  applied  to  all  forms  of  abnormal  sensation  which  are  not  ;ictua 
pain,  such  im  formication,  or  the  feeling  of  the  crawhng  of  insects, 
sensation  of  runniog  water  upon  the  skin,  etc. 

VASO-MOTOR   AND    TROPHIC   DISTURBANCES. 

Vaso-motor  disturbanceis  produce  idteration  in  the  color  of  the ; 
part,  and  usually  in  the  temperature.     Trophic  alterations  cause  i 
of  form  and  structure  which  are  readily  recognized  by  the  eye,  m  thai 
no  fuj'ther  discussion  of  them  here  seems  necessary. 


DISTURBANCES   OF   INTELLECTION. 

In  the  outline  sketch  of  mental  diseases  such  as  is  alone  potasil 
in  the  present  volume,  the  huimui  intellectual  faculties  may  be 
rated  into  the  Will,  the  Intellet^tual  Facnlties  proper^ — such  as  MeiEior7|j| 
Eeason,  Imagination,— the  Emotions, — such  ;us  Fear,  Anger, — and  finall; 
Character.     For  our  present  purposes  the  alterations  of  these  fnnctioD 
produced  by  diseiise  may  be  studied  under  the  headings  of  Excitatioii, 
or  increased  functionid  activity ;   Depreasion,  or  lowered  functional  ae- 
tivity  ;  and  Perversion,  or  perverted  functional  atrtivity. 

Will. — The  will  is  the  inhibitory  function  of  the  brain.  It  aiTests  or 
dismisses  thought  and  intellectual  activity  in  general ;  it  checks  or  keeps 
down  emotions,  Man  can  control  a  passion  by  the  wiU,  but  he  cannot 
directly  will  himself  into  a  jraasion.  He  can  stimulate,  if  he  desire,  an 
emotion  by  bringing  before  the  mind  thoughts  which  actaa  astimulaiit 
to  this  emotion.  Abnormal  excitation  (hi^perbuUn)  of  the  will — i,e.,  of 
the  inhibitory  brain  ftinction— is  a  somewhat  rare  phenomenon,  difficult 
of  recognition.  The  excessive  obstinacy  and  self-assertion  often  seen  in 
mental  disorder  are  usually  rather  the  outcome  of  a  weakened  will  than 
of  an  overpowering  egoism,  the  person  being  obstinate  or  aggressive 
because  his  will  is  enslaved  by  a  lower  intellectual  or  emotional  nerve- 
centre.     Thu%  in  melancholia  inHexible  obstinacy  may  result  from  the 
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deapotism  of  a  depressive  emotion,  or  a  dominant  idea  may  ateolutely 
mle  the  individnul.  In  hysteria  the  will  is  probably  always  feeble^  but 
the  persistence  and  jippiu-ent  wilfuhiess  of  hysteritijil  anbjeets  ai-e  pro- 
verbial. Again,  in  chronic  alcoholism  the  extnu>rdinary  i>ei'8istency  of 
the  subject  in  the  pni-suit  of  alcohol  is  the  ontcome  of  a  weakened  will 
which  IB  dominated  by  tm  appetite. 

Abnormal  weakness  of  the  will  (abulia)  may  be  the  result  of  ticute 
illness,  starvation^  intoxiciition,  age,  chronic  diseajse^  or  any  other  influ- 
ence which  lowei*s  the  nutrition  of  the  bi*aiu-cortex.  Concerning  perver- 
sion of  the  will  we  have  no  knowledge. 

Intellectual  Faculties *^Ab8olute  increase  of  mental  power  is  very 
rare,  and  is  never  present  in  any  advanced  stage  of  diseavSe.  lis  subject 
has  a  passion  for  intellect  mil  labor,  with  an  abnormal  power  of  accom- 
plishing :  without  fatig^ue  and  without  pain  the  attention  is  kept  concen- 
trated for  honrBj  both  the  quality  and  the  quantity  of  the  work  being 
beyond  tiiat  which  is  normal  to  the  individual.  Mental  exhilai^tion  is 
probably  always  iussociated  with  acute  hyiienemia,  and  usually  with  pro- 
nounced insomnia.  It  may  come  on  as  the  result  of  ju'Otnicted  mental 
labor,  especially  when  stimulants  have  been  employedj  and  may  be  the 
prodrome  of  severe  mental  disease,  such  as  acute  encephalitis  or  paretic 
dementia.  It  is  always  a  vei-y  daugeruus  condition,  and  shoidd  be  the 
signal  for  immediate  cessation  of  mental  effort  and  for  cjireful  medical 
treatment. 

Failure  of  the  meut4Qd  powers  (aniefUm  when  complete,  dmientm  when 
partial)  is  a  very  common  result  of  brain -diseajse.  In  its  earliest  begin- 
nings mental  failure  usually  reveals  itself  in  li>ss  of  memory  and  of  the 
power  of  fixing  the  attention*  Fixation  of  the  attention  depends  upon 
the  exertion  of  the  iuhibitive  power  of  the  will  in  repressing  distnicting 
thonghts  and  shutting  out  new  perceptions*  Pei^istence  in  it  is  a  large 
feature  in  all  severe  intellectual  work,  and  when  the  brain  is  becoming 
exhausted,  mental  toil  grows  more  and  more  irksome,  not  simply  nor 
ev^en  chiefly  liecause  the  reasoning  faculties  laljor  with  difficidty,  but 
because  the  will  is  unable  to  shut  out  the  influences  of  distracting 
thoughts,  emotions,  or  perceptions.  Failure  of  memory  and  failure  of 
the  power  of  attention  may  coexist,  and»  if  of  severe  type,  in  their  co- 
existence usually  indicate  organic  brain -diseiise.  Failure  of  memory, 
when  very  pronounced,  even  if  it  exist  by  itself,  usually  depends  upon 
incipient  brain- disease,  but  the  loss  of  the  power  of  fixing  the  atten- 
tion^ when  it  exists  alone  or  is  accompanied  by  only  a  slight  failure  of 
memory,  is  commonly  due  to  cerebi-al  ajsthenia. 

In€ohet*ence  may  be  due  to  mental  excitement  or  mental  depression, 
constituting  the  so-called  acute  aud  passive  incoherence.  In  acute  in- 
coherence a  heightened  or  irregular  cerebral  activity  manifests  itself 
in  an  excessive  rapidity  of  intellectual  acts  lacking  connected  sequence. 
Before  one  idea  is  fully  conceived,  much  less  expressed  in  words,  another 
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rushes  into  existence  aud  demands  utterance,  so  that  a  confusion  of  talk 
results.     Passive  incoherence  is,  on  the  other  hand,  due  to  a  lack  of 
mental  power  which  prevents  the  completion  of  the  mental   act,  or,  at 
leii^t,  its  expression  in  words.     In  the  acut^  incoherence  of  the  raviug 
maniac  the  nii^id  uttemncea  are  but  the  hint«  of  the  infinite  crowd  of 
jostling'  jdciu^ ;  whilst  the  shjw,  confnsedj  disconnected,  hesitating  words 
of  the  demeutCHl  arc  evidently  the  outcome  of  a  failure  to  conceive.    It     , 
must,  liowcver,  lie  remembered  that  in  many  cajses  mental  excitemeniH 
coexists  with  failing  power,  so  that  a  mixed  type  of  incoherence  is  pm- ™ 
duced. 

Under  the  he^idiug  of  Perversions  of  tho  Tntellectnal  Powers  we  shaU^ 
dii^coss  certain  phenomena  seen  in  mental  disease  w^hich  can  hardly  b# " 
Siiid  to  be  due  to  exaltation  or  depression  of  the  mental  functions^  al- 
though they  are  often  nssociated  with  a  true  loss  of  mental  powder. 

A  sensjition  which  is  produced  by  an  external  object  is  spoken  of  as 
objective,  A  sensation  which  is  the  result  of  some  change  in  the  seoae 
organs  anil  is  independent  of  external  olyects  is  mibjective.  An  erterod 
object  may  give  rise  to  such  a  distorted,  misleading  perception  thattlie 
subject  reiilly  says  or  feels  or  hears  that  wliieh  has  no  existence,  as  in 
mirage.  Such  a  distorted  perception  is  kni>wn  as  a  false  percepUtmf  or 
sometimes  as  an  iUtmon.  If,  liowever,  a  p**rception  be  entirely  Bob- 
jective, — i,e.j  if  it  be  the  conscious  recognition  of  a  sensiition  which 
not  due  to  any  impulst^  received  by  the  perceptive  apparatus  from  with* 
ijut,  but  arises  witliiu  the  pcrcei)tive  api>aratUxS  itself, — it  is  an  haUticim^ 
tiotL  In  nature  illiLsions  and  hallueinatious  g'rade  into  one  another,  ther 
being  no  sharp  line,  on  the  one  hand^  betwe^^n  pronounced  illnsions 
slight  distortions  of  objective  sensfitions,  nor  yet,  on  the  other  hand^j 
l>etweeu  hallucinations  aud  illusions  which  have  been  provoked  by  th 
slightest  and  must  indefinite  of  external  stimuli.  An  hallncinatiou 
no  definite  diagnostic  impoit.  It  may  l^e  due  to  the  dii^ect  or  indi 
action  of  a  [>oison,  to  cerebral  exhaustion,  or  to  peeuliai"  conditions  of 
the  nerve-centres  produced  by  various  agencies.  An  hallucination  doei 
not  necessarily  depend  upon  or  have  connection  with  intellectnal  tm- 
soundness.  It  is,  h**wever,  often  associated  with  such  unsoundness, 
because  the  condition  of  the  sensory  brain-tract  which  produces  it  is  apl 
to  accompany  a  similar  condition  of  the  higher  or  intellectnal  centres 
It  often  affords  a  test  of  tlie  ciHulition  of  the  upper  brain-oenfcres.  If  the 
judgment  tails  to  correct  the  testimony  <tf  the  disordered  sense  by  impress 
sious  derived  from  other  senses,  the  subject  is  of  unsound  mind.  If  an 
individual,  for  example,  cannot  be  nuuie  to  believe  that  the  vision  which 
he  sees  or  the  iiilse  voice  which  he  hears  has  no  existence,  then  is  his 
juilgment  dethroned.  It  is  not  the  seeing  of  the  vision,  but  the  loss  of 
the  power  of  weighing  evidence*  w^hich  is  at  onca  the  outcome  and  the 
proof  of  the  intellectual  degradation.  Under  the  circnmRtanees  just 
spoken  of,  the  hallucination  gives  rise  to  a  dehmoti,  a  term  which  as  used 
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by  the  alienist  is  a  synouyme  for  iman^  dehmon.  A  deluBion  may  be  de- 
fiued  to  be  a  iiiulty  l3elief  conceruiiig  a  subject  capable  of  deraoiLstration 
out  of  whii'li  the  porsoii  eaiinot  tie  reiifeHiued  by  iiiethoiLs  which  should  be 
adequate.  Au  iusiiue  halhit-i nation  is  a  false  fixed  i>ereeption  \  an  insane 
delusion  is  a  false  fixed  belief.  The  existence  of  a  delusiun  is  commonly 
considered  proof  of  insanity  j  but,  whether  it  be  an  hallucination  or  a 
delosion  that  is  in  question,  the  real  proof  of  mental  uiisounduess  is  the 
Allure  of  the  judgnieut  to  correct  the  disordered  perception  or  Ijelief. 
lu  either  caj^e  the  essence  of  the  ins^me  mental  state  is  the  loss  of  power 
to  receive  and  weigh  tuiequate  evidence.  The  nature  of  delusions  varies 
my  indefinitt»ly  as  almost  to  defy  elassitieafion,  but  the  most  important 
forms  of  delusiims  are,  first,  expansive  delusions ;  second,  hypochon- 
driacal delusions  ;  third,  delusions  of  pei*secution. 

All  ejcpatmve  (Mmifm  is  an  exiiggeration  of  greatness  or  goodness  or 
power ;  it  usually  concerns  the  xiei-sonality  of  the  individnaL  Thus,  a 
man  Imving  a  dehision  ijf  grandeur  believes  that  his  prow^ess  is  irresist- 
ible, his  wealth  incLdculable,  or  his  futui^  prospects  unbounded.  Ri/po- 
€hondna4jal  debmom  reliite  to  disea*se  of  the  pei^ou,  and  of  all  delnsiLUis 
are  those  in  which  the  gradations  between  the  sane  and  the  insane 
belief  are  mast  subtile.  Almost  eveiy  chronic  invalid  exaggerates  Im 
symptoms,  and  even  the  man  who  clearly  has  hypochondriacuil  delusions 
often  hiLS  some  physical  basis  for  his  Ijeliefs,  Ddmtijns  of  pfrsecuUoft  ai'e 
tbofie  in  which  the  patient  l)elieves  that  he  is  the  object  of  the  active 
antipathy  of  his  lellows.  They  always  constitute  an  element  of  danger, 
their  subject  being  impelled  by  motives  of  revenge  or  of  fear  trO  kill  the 
perse<^ntors.  They  are  especially  dangerous  w  hen  the  delusion  attatihes 
itself  to  one  or  several  individuals  and  is  not  genei^alized. 

WTien  the  snl)iect  of  a  delusion  rea^>ns  about  and  defends  more  or  less 
logically  his  deliisiou,  such  delusion  is  said  to  Ije  Hystetmdized,  Thus,  if  a 
person  who  has  a  delusion  that  his  soul  is  lost  simply  reasserts  his  belief 
under  opposition,  and  assigns  no  re^uson  for  it,  his  delusion  is  unsystem- 
atized ;  but  if  he  affirms  that  he  ba^s  evuumitted  the  nupardouable  sin,  and 
quotes  Scripture  to  show  that  his  dooui  is,  under  the  circumstances,  the 
proper  one-,  then  is  his  delusiun  systematized.  Great  diagnostic  value 
is  attached  by  some  writers  to  the  distinction  between  systematized  and 
unsystematized  deliLsions.  There  is,  however,  in  fact,  every  gnwlation 
between  tiie  most  thoroughly  systematized  delusion  and  that  which  m 
most'  completely  isolated  ;  so  that  in  this  as  in  all  other  respects  the  twxi 
great  groups  of  insanities  hei-eafter  to  be  spoken  of  pass  insensibly  into 
each  other. 

An  imper<dive  conception  is  a  geneml  idea  which,  usually  without  ob- 
vious caiLse,  arises  in  the  brain  of  a  person  atjd  dominates  his  action, 
altliough  its  falsity  is  recognized  by  the  individual.  The  imperative  con- 
ception may  give  rise  to  the  morbid  imptd^ey — that  is,  a  dominating  desire 
to  do  a  certain  act*     Frequently,  however,  the  morbid  impulse  exists 
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without  its  being  possible  to  discover  any  imperative  conceptioa.    The  adt 
which  results  from  the  morbid  impulse  is  spoken  of  as  an  imperative  ad. 
It  is  clear  that  the  imperative  conception  is  not  necessarily  a  delusioti, 
but  when  the  patient  fails  to  recognize  the  uutrutbiiilness  of  the  impend 
tive  conception  the  conception  becomes  a  dehtsiou.     To  illustrate  what  ii  i 
meant  by  an  imperati%  e  conception,  morbid  tears,  as  among  the  most  irt-\ 
quent  forms  of  this  disordered  mentality ,  may  be  selected-    These  morUtl 
fears  maybe  an  exaggeration  of  a  normal  feeling.     Thus,  an  exaggeration 
of  the  natural  dislike  for  filth  gives  rise  to  mi/mphobia,  or  the  fear  of 
contamination,  but  the  o\^erwhelming  horror  of  walking  under  an  opeo 
sky  (a  common  form  of  these  fears)  seems  to  be  baeed  upon  no  natural 
feeling. 

If  the  sufferer  from  a  morbid  fear  cleiu*ly  perceives  that  his  fear  is 
not  natural  and  has  no  basis  in  fact^  there  is  no  ilelnsion,  although  the 
morbid  fear  may  *lominate  the  acts  of  the  individual.  Thus,  a  mjso^ 
phobic  will  refuse  to  open  a  door,  to  pick  up  any  olyect,  to  handle  any 
money  except  it  be  new,  to  shake  hands,  etc.,  all  simply  through  h 
groundless  fejUMjf  ctmtaminatitm  (the  true  natur#  of  which  he  recognizes), 
or  a  person  having  the  fear  of  leaving  things  crooked  will  spend  hours  in 
jiicking  up  and  laying  down  an  ol>ject ;  here  a  distinct  morbid  impulse 
grows  out  of  a  morbid  fear,* 

By  the  use  of  the  word  manui  as  a  snflix,  numerous  names  have  l»een 
formed  which  are  s^mietimes  incorrectly  used  as  denoting  the  morbid  im- 
pulse. It  must  also  Ik*  clearly  borne  in  mind  that  these  s<3-ealled  maniad 
are  not  distinct  diseases.  In  pt/romaiuu  the  morbid  impulse  is  to  start 
ctmliagration  ;  in  kh^ifomankt,  to  steal ;  in  arithronmnia^  to  be  perpetually 
making  calculations.  By  a  similar  fallacious  nomenclature^  morbid  de- 
sires or  exaggeration  or  perversiturs  of  natural  appetites  give  rise  to  a 
numlx*r  of  so'Called  mauiiis.  Thus,  the  condition  of  uncontrollable  sex- 
ual excitement  is  known  in  the  temale  as  nymphomania^  in  the  male  as 
safi/rmsis,  Eyotmmtnia  is  a  condition  in  which  there  is  the  appearaoos 
but  not  the  r(5alit>'  of  sexual  excitement ;  the  subject  of  it  eonceiTes  (or 
lx"lieves  that  he  has  conceived)  a  strong  attachment  for  some  person  of 
the  opposite  sex  whom,  probably,  he  has  never  sex^n,  and  lives  in  an  atti* 
tude  of  perpetual  woi-ship  of  his  inamorata.     Whilst  satyriasis  lesids  to 

*  To  many  of  tliew^  morbid  feare  uames  have  been  given  by  systematic  writefs. 
The  fears*,  however*  vary  f*o  greatly  that  it  seems  irapog«il>le  to  have  any  aeeontc 
system  of  clai^sifi cation  or  nomenclature.  The  following  list,  taken  from  Dr,  6eanl» 
portrays  very  well  the  absiirdity  of  the  attempt,  ami  at  the  same  time  suggests  Bome 
of  the  common  forms  of  morbi<l  fears : 

AKtraphobia,  fear  of  lightning  ;  Topophobia,  fear  of  places  (a  generic  term^  with 
these  eiilxlivimons  :  Agoraphobia,  fear  of  oi>en  places ;  Clauptrophobia,  fear  of  Darrov, 
closed  places) ;  Anthrophobia,  fear  of  man, — a  generic  term,  including  fe^r  of  sodely ; 
Gynfiephobia^  fear  of  woman  :  Monophobia,  fear  of  being  alone  i  Patliophobia,  feir 
of  disease, — usually  called  hypochondriasis  ;  Pantaphobia,  fear  of  everything  ;  Fhobo- 
phobia,  fear  of  being  afraid  ;  Mysophobia,  fear  of  contamination. 
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flexnal  excess  and  to  rape,  erotomania  Ib  a  platonlc  afiTeetion,  which  in- 
volves rather  the  higher  eoiieeptive  sphere  than  the  lower  nerve-centres, 
and  leads  to  sexual  abstinence. 

Both  impenxtive  conceptions  and  morbid  impulses  are  undoubtetl]y 
freqnent  in  the  insane,  but  they  may  exist  in  persons  whose  intellectual 
ac'tions  in  other  respects  are  within  the  limit  of  ssmity,  and  in  whom  (he 
judgment  is  not  dominated  by  the  conception,  although  the  conception 
and  its  consequent  morbid  impulse  may  cause  the  pei'son  to  perform 
actions  which  are  against  his  jndgment.  To  himself  such  a  subject 
seems  possessed  by  a  demon  whom  he  must  obey.  A  very  intelligent 
patient  once  aptly  comi>ared  the  controlling  force  of  the  impulse  to  the 
h€3oin  de  re^^pirer :  for  a  time  it  could  be  restrained,  but  hnaUy  it  must  be 
obeyed.  Such  persons  may  be  snccessfnl  business  men  and  useful  citi- 
zens, and  it  is  evident  that  they  shouUi  not  be  considered  legally  insane 
or  be  put  under  restraint  unless  the  morbid  impulse  is  of  such  eiiaracter 
that  it  endangers  the  safety  of  others. 

The  relations  of  morbid  conceptions  and  impulses  to  legal  responsi- 
bility may  involve  questions  of  great  practical  difficulty*  The  victim  of 
a  morbid  impnlse  cannot  properly  urge  such  Impulse  as  a  legal  excuse 
for  crime  unless  such  crime  hn»  Ix^en  committed  in  immediate  obedience 
to  the  impulse.  Thus,  a  person  who  had  the  morbid  impnlse  to  kill 
could  ntvt  plead  the  existence  of  snch  an  impulse  as  a  defence  for  theft. 
Further,  when  the  act  1ms  lx>eu  eomndtted  because  the  actor  luis  been 
forced  to  do  it  by  a  morbid  impulse  which  he  could  not  possibly  control, 
the  actor  remains  monilly  blamcleas;  but  who  can  tell  in  any  concrete 
case  whether  the  impulse  wtis  resisted  to  the  uttermost  t  Moreover,  the 
needs  of  society  and  the  ease  with  which  such  impulses  may  be  alleged 
or  counterfeited  very  properly  give  ns  pause  in  attempting  by  them  to 
excuse  a  criminal  act ;  whilst  the  claims  of  humanity  may  draw  towards 
mercy  for  the  alleged  criminal,  the  interests  of  general  human  life,  the 
good  of  the  great  miiBs,  may  well  urge  the  executiim  of  the  laws.  Cer- 
tainly, under  idl  cirenmstances  the  clearest  possible  proof  should  Ije 
required  that  the  impulse  had  existed  iind  had  been  recognized  by  others 
than  the  suifeier  himself  on  occLisions  previous  to  the  commission  of  the 
crime ;  and,  further,  it  should  lie  made  probable  that  the  impulse  was 
re^ly  morbid  and  irresistible  at  the  time  of  the  crime. 

An  intellectual  attribute  which  underlies  all  intellectual  work  anfl 
carefully  considei'ed  action  is  confidence  hi  one's  own  mental  processes. 
When  this  confidence  is  naturally  slight,  the  individual  is  timid  and 
indecisive ;  when  it  is  excessive,  he  is  bold  and  prompt  in  action.  In 
certain  diseased  conditioiLS  this  confidence  may  be  entirely  lost,  giv^ing 
rise  to  the  so-called  delirium  of  d4}uhf.  This  may  occur  without  any  other 
demonstrable  disturbance  of  the  mental  faculties,  and  reveal  itself  in 
action,  the  patient  continually  repeating  the  act  bec*ause  he  or  she  is 
uncertain  that  it  hi^  been  completed.     Thus,  in  the  ciise  of  a  mother 
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under  our  obBervatiou,  a  large  portion  of  the  night  would  be  pafised  in 
changing  the  diaper  of  an  nnfortnnate  bate,  tecaiise  the  woman  was 
never  certain  that  her  memory  of  having  changed  the  diaper  was  corrwt 
or  that  hi^v  prem*iit  perception  of  the  dryness  of  the  diaper  was  accurate. 

Emotion.— Hnnian  emotion  may  be  depressed  or  exalted  by  cli^^ease; 
but  we  find  that,  owing  to  iuaceurate  thinking,  there  is  in  literature  a 
complete  departure  from  the  proper  use  of  the  words  ^* exaltation**  aod 
''depression'-  in  regard  to  emotional  condition.  In  advanced  cerebral 
disea^  there  may  be  a  condition  of  true  emotional  enfeeblement,  so  thai 
circumstances  whit*h  would  have  affected  most  vividly  the  iudiridusd 
in  his  normal  condition  fail  to  elicit  response.  This  mental  conditioii 
sliould  logically  te  known  as  emotional  depreasion,  but  it  is  the  apdOn^ 
of  writers.  It  is  to  be  clearly  distinguished  from  that  condition  which  is 
produeeil  by  the  excitement  of  the  depressive  emotions,  such  as  grief,— 
a  condition  which j  however,  is  the  emotional  depression  of  uuthoi-s,  A 
person  suffering  trom  melancholia  is  not  in  a  condition  of  emotional  de- 
pression in  the  correct  sense  of  the  term,  but  in  one  of  emotional  excite- 
ment,— Le.,  excitement  of  a  depressive  emotion.  It  is  true  that  exdle* 
ment  of  a  depressive  emotion  is  frequently  associated  with  a  genenl 
depression  of  the  nervous  system  ;  bnt  this  is  not  always  the  case,  and 
the  victim  of  melancholia  agitata  is  in  a  state  of  general  nervous  erethism 
or  excitement.  The  use  of  the  terms  is,  however,  so  fixed  in  langoflfge 
that  it  is  impossible  to  escape  from  them  without  running  the  risk  of 
confiLsion,  and  therefore  we  shall  in  the  present  volume  use  the  terms 
'* emotional  depression''  and  *' emotional  excitement'-  in  their  ordinary 
meaning,—/.^,,  as  respectively  representing  excitement  of  the  depressive 
emotions  and  excitement  of  the  emotions  of  exaltation. 

It  is  often  necessary  to  distinguish  tetween  a  true  apathy  or  lack  of 
emotional  power  and  the  pseudo-apathy  in  which  the  patient  is  rendered 
oblivious  to  external  influenc«s  l>eciuise  he  is  overwhelmed  by  a  fixed 
idea  or  by  ao  internal  emotional  excitement.  Thns,  a  man  who  believei 
that  he  is  to  te  devoured  l>y  the  Hames  of  hell  may  be  dumb  through  fear 
and  despair,  or,  as  the  German  alienists  say,  "thunderstruck." 

Human  character  is  the  result  of  the  balance  lietween  the  will,  tiie 
intellectual  attributes,  and  the  emotional  forces  of  the  individual,  so  that 
any  disturbance  of  one  of  these  correlated  factors  must  produce  a  corre- 
sponding change  in  the  chamcter  of  the  individual  Character  is,  there- 
fore, always  seriously  implicated  in  mental  aflections,  and  intellectual  or 
emotional  disturbances  so  subtile  a*s  not  to  be  readily  perceived  some- 
times register  themselves  plainly  on  the  dial -plate  of  character.  Hence 
alterations  of  character  are  always  signifieant,  and  are  not  infrequently 
the  first  evidences  of  serious  disease.  In  studying  any  case  of  alleged  but 
doubtful  insanity,  it  is  therefore  of  the  greatest  importance  to  coutraffU 
if  possible,  the  individual  as  he  now  is  with  himself  as  he  was  when  in 
full,  undisputed  health. 
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CHAPTER   IL 

FUNCTIONAL  NERVOUS  BIBEABBB. 

Nehvous  diseases  niay  be  divided  into  the  orgimic  and  tlie  functional, 
alttiougli^  strictly  speaking,  there  is  no  8ueh  thing  aa  a  functional  disease, 
all  diseases  being,  without  doubt^  attended  with  iilteration  of  structure ; 
but  as  there  are  numerous  nervous  diseases  whose  pathological  biisis  is 
too  delicate  to  be  detected  by  our  methods  of  exaininatioUj  and  as  there 
ar«  other  nervous  <iiseases  not  yet  sufficieutly  studied  for  a  conclusion  to 
be  reached^  it  is  convenient  to  group  together  in  a  clmpt-er  like  the  present 
all  nervous  diseases  whose  pathology  is  not  established.  Again,  in  the 
present  imperfect  state  of  our  knowledge  it  seems  necessary  to  have  arti- 
cles upon  certain  symptoms,  such  as  headache,  vertigo,  etc.,  because  in 
daily  practice  these  symptoms  seem  to  patients  to  be  distinct  diseaS4:?s, 
and  require  special  knowledge  and  skill  on  the  part  of  the  practitioner. 
In  the  present  chapter  are  theretbre  included  Symptomatic  Conditions, 
and  Diseafies  of  Unknown  Pathology. 

INSANITY. 

Definition. — ^Insanity  is  a  condition  of  menial  aberration  sufficiently 
intense  to  overthrow  the  normal  relations  of  the  individual  to  his  own 
thoughts  and  actions,  so  that  he  is  no  longer  able  to  control  them  through 
the  will ;  this  condition  being  independent  of  known  sti'uctural  altera- 
tion of  the  brain.* 

GENERAL  CONSIDERATIONS* 

The  definition  of  insanity  which  has  just  betm  given  is  necessary  rather 
for  medicodegal  purposes  than  for  the  immediate  neeihi  of  the  medical 
practitioner.  Insiinity  is  not  a  distinct  disease,  but  an  abnormal  state, 
varying  indefinitely  in  its  intensity  and  separated  by  no  tangible  line  from 
sanity.  Its  nuinifcistations  are  simply  altenitions,  exaggerations,  or  per- 
versions of  the  normal  faculties,  and  therefore  ofifer  nothing  that  is  abso- 
lutely distiuctive.  Emotional  depression  deepens  into  a  pronounced 
melancholia,  emotional  exaltation  lifts  itself  into  the  highest  mania, 
by  insensible  gradations,  anil  who  shall  say  where  the  dividing  line  is 
between  the  state  in  which  tlie  man  is  master  of  the  mood  and  that  in 
which  the  mood  is  master  of  the  man !    The  insane  morbid  impulse  is 


*  Insanity  a^  liert-  (lefine«i  (Ux-a  not  inclmle  cases  of  mental  aberration  which  are 
OOfnmonly  known  in  the  court-room  m  insanities,  but  in  which  tlit?re  is  a  chgtmct 
Oi*ganic  disease  ;  in  other  words,  it  doeH  not  inckide  the  so-called  Organic  or  Chmplir 
caiintj  InmniHe«, 
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bat  an  exaggeratiou  of  that  which  bids  a  man  standing  on  the  verge  of 
some  great  height  to  plange  headlong,  or  which,  spreading  from  breast  to 
breast,  fills  a  mob  with  reckless  rage  or  scatters  it  in  apparently  causelesB 
panic. 

Insanity  being  a  symptomatic  condition  and  not  a  disease,  it  is  incor- 
rect to  consider  its  different  forms  as  distinct  diseases ;  but  for  the  purposes 
of  discussion  it  is  necessary  to  associate  cases  in  symptom-groux>s  to  which 
names  are  given.  The  naming  of  these  symptom-groups  has  a  distinct 
tendency  to  lead  to  the  delusion  that  they  are  diseases ;  hence  melan- 
cholia, mania,  etc,  are  continually  written  about  as  though  they  were  of 
equal  rank  with  t>^phoid  fever  or  scarlatina,  whereas  they  are  simply 
parallel  groups  to  diarrhcea,  paralj'sis,  or  dropsy.  That  they  are  not 
distinct  diseases  is  shown  by  the  facts — fii'st,  that  similar  mental  symp- 
toms may  be  produced  by  various  organic  brain-diseases,  and  that  one 
organic  brain-disease  will  cause,  or  may  cause,  antagonistic  forms  of 
insanity ;  thuS;  in  paretic  dementia,  now  there  may  be  a  maniacal  con- 
dition, now  a  melancholic  one ;  second,  that  not  only  does  everj'^  grade 
of  case  exist  in  nature,  so  that  acute  mania  grades  into  acute  melancholia 
without  distinct  line  of  demarcation,  and  cases  not  infrequently  occur 
which  may  with  equal  propriety  be  referred  to  one  or  the  other  of  these 
so-called  diseases,  but  also  in  a  single  attack  of  insanity  the  form  may 
change  without  appreciable  cause,  so  that  the  patient  to-day  has  mania, 
to-morrow  melancholia. 

The  insanities  included  in  the  definition  given  above  are  divided  into, 
first,  CJonstitutional  Insanities ;  second,  Pure  Insanities. 

CONSTITUTIONAL   INSANITIES. 

Definition. — Insanities  which  are  produced  by  constitutional  vice  or 
by  poisons  acting  on  the  whole  organism. 

The  most  important  of  the  constitutional  insanities  are  the  toxsemic, 
the  lithflemic,  the  epileptic,  and  the  hysteric. 

The  toxcBjnic  imaniiies  are  those  produced  by  poisons  not  formed  within 
the  body.  The  only  one  of  sufficient  importance  to  require  discussion  in 
this  volume  is  that  caused  by  alcohol.  For  an  account  of  it  see  the  article 
on  Alcoholism.  For  a  discussion  of  epileptic  insanity  and  of  hysterical 
insanity,  see  the  articles  on  Epilepsy  and  on  Hysteria. 

It  is  well  known  that  lithsemia  as  well  as  a  paroxysm  of  acute  gout  is 
often  accompanied  by  a  marked  depression  of  spirits  and  a  peculiar  irri- 
tability which  may  be  beyond  the  cx)ntrol  of  the  suflferer.  In  some  caseB 
the  mental  symptoms  amount  to  an  insanity.  Moreover,  hallucinations, 
delusions,  loss  of  mental  power,  indeed,  almost  any  conceivable  manifes- 
tation of  a  disordered  mentality,  may  be  directly  or  indirectly  produced 
by  gout.  The  tnie  character  of  such  attacks  is  to  be  made  out  by  recog- 
nizing the  presence  of  a  profound  gouty  condition,  whilst  the  treatment 
of  the  case  is  that  for  gout,  with  the  superaddition  of  such  narootioB 
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(chloral,  hyoscine,  opium,  etc.)  bs  may  be  necessary  to  keep  in  check  the 
mental  disorder  and  to  secure  deep  if  there  be  insomnia.  In  other  words, 
the  general  management  of  the  case  is  that  of  the  form  of  insanity  simu- 
lated, with  the  addition  of  a  very  active  anti-gout  treatment. 

PURE   INSANITIES. 
Definition. — ^Insanities  which  are  not  dependent  upon  diathetic  con- 
ditions or  upon  poisons. 

For  the  purpose  of  study,  these  insanities  may  be  divided  into  two 
groups: 

Fimctional  Insanities  comprise  those  forms  or  types  which  are  liable 
to  occur  in  individuals  who  have  no  distinct  original  mental  warp. 

Neuropathic  Insanities  are  the  outgrowths  of  original  vice  of  brain 
construction ;  such  vice  usually  shows  its  presence  early  in  life  in  the 
character  and  mental  acts  of  the  individual. 

It  must  always  be  remembei-ed,  however,  that  here,  as  everywhere 
in  insanity,  our  divisions  are  largely  arbitrary,  and  that  in  nature  cases 
everywhere  grade  into  one  another.  The  varieties  of  the  two  insanities 
ue  as  follows : 

Fimctianal  Insanities. — ^Melancholia;  Mania;  Coufusional  Insanity; 
Terminal  Dementia. 

Neuropathic  Insanities. — Constitutional  Affective  Insanity ;  Moral  In- 
sanity ;  Paranoia  (Monomania)  ;  Periodic  Insanity. 

MELANCHOLIA. 

Definition. — ^An  acute  or  chronic  functional  insanity  characterized 
by  tiie  dominance  of  the  depressive  emotions. 

Symptomatology. — Melancholia  usually  comes  on  gradually,  with 
iosonmia,  depression  of  spirits,  malaise,  and  progressive  neurasthenia. 
The  characteristic  symptom  of  the  disorder  is  a  psychical  anguish  or  de- 
pression, not  dependent  upon  extraneous  causes,  and  so  severe  as  to 
dominate  the  whole  life,  so  that  eveiy  perception  is  painful  (psychical 
^!/dheiria%  or  all  perceptions  are  flattened  down  by  the  absence  of  desire 
(p^ical  ancB8thesia)j  or  both  mental  acts  and  perceptions  cause  intense 
di^fnst  {psychical  hypercesthesia).    In  the  milder  forms  of  the  disorder 
there  are  no  loss  of  tlie  reasoning  power  and  no  delusions,  the  chief  symp- 
toms being  the  great  depression  and  apathy  which  are  produced  by  the 
sobject  being  absorbed  in  his  own  distress  and  being  paralyzed  by  the 
psychical  i)ain  which  attends  eflfort.     In  severer  cases  there  are  wringing 
of  the  hands  and  perpetual  moaning  and  lamentations.     There  may  still 
be  no  intellectual  aberration,  the  patient  when  aroused  talking  well  and 
reasoning  well ;  but  after  a  time  delusions  develop  which  in  typical  cases 
are  unsystematized,  and  which  may  exist  with  or  without  hallucinations. 
Both  hallucinations  and  delusions  are  always  of  the  depressive  type ; 
the  patient  hears  voices,  but  they  are  voices  of  reproach,  of  mislead- 
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iiig,  of  threateniugs.  HaUucinations  of  sight  sometimes  occnr^  but  are 
less  common  than  hallucinations  of  hearing ;  they  are  always  evil,  demons 
of  sorrow  or  woe,  perchance  lost  spirits  or  avenging  angels.  HaUuci- 
nations of  touch  are  rare,  and  those  of  smell  are  still  more  uncommon ; 
if  they  occur,  the  touch  gives  pain  or  disgust,  the  odor  is  a  sulphurous 
vapor  or  a  horridly  fetid  exhalation. 

In  mild  melancholia  there  may  be  no  distinct  sensory  disturbances,  but 
headache  may  exist,  although  more  frequently  the  complaint  is  of  empti- 
•  ness,  of  pressure,  or  of  indescribable  distress  in  the  head.  In  the  height 
of  the  disease  paresthesia,  irregular  anesthesia,  and  hyx>ersesthe6ia  are 
often  present.  The  most  intense  suffering  is  from  a  peculiar  distress, 
referred  to  the  upper  chest  (prcecordial  anguish),  which  seems  to  be  an 
exaggeration  of  the  cardiac  distress  sometimes  produced  in  normal  life 
by  sudden  and  overpowering  sorrow.  Usually  occurring  in  morning 
paroxysms,  praecordial  anguish  may  happen  at  any  time  and  continue 
for  many  hours.  The  attacks  are  habitually  abrupt^  and  the  agony  with 
its  accompanying  terror  may  so  dominate  the  consciousness  that  it  is 
obscured  or  lost  in  a  wild  delirium,  in  which,  with  a  blind  disregard 
of  himself  and  others,  the  patient  convulsively  attacks  and  destroys  all 
within  reach  {raptus  mdancholicm),  stripping  himself  naked,  breaking, 
smashing,  cutting,  tearing  both  persons  and  things,  and  perchance  dis- 
embowelling himself,  twisting  off  his  own  genitalia,  or  in  some  other  way 
committing  suicide.  During  a  paroxysm  the  respiration  is  rapid  and 
superficial,  the  heart's  action  irregular  and  feeble,  the  skin  cool  and 
white,  and  not  rarely  the  paroxysm  ends  abruptly  with  a  profuse  sweat 

Insomnia  is  a  common  symptom,  and  what  sleep  the  patient  gets  ^& 
broken,  unrefreshing,  disturbed  by  horrible  dreams.  The  general  nutri- 
tion is  lowered,  the  breath  foul,  the  appetite  wanting,  the  urine  scanty 
and  heavily  loaded  with  urates,  oxalates,  and  phosphates,  the  muscular 
power  greatly  lowered.  In  severe  cases  there  are  progressive  emada^ 
tion,  subnormal  temperature,  dry  cold  skin,  and  cyanotic  extremities. 

Simple  melancholia  has  been  divided  by  writers  into  various  fornw. 
according  to  the  character  of  the  delusions.  Thus,  there  are  Md^mdidUa 
Religiosa,  in  which  the  delusion  is  of  x>ersonal  damnation ;  Mdandu^ 
H\fpochondriaca^  with  hypochondriacal  delusions  (a  form  which  shades  l)y 
insensible  degrees  into  hypochondriasis)  ;  and  Melancholia  AttonilOj  a  very 
severe  form,  in  which  the  patient  passes  the  time  in  a  condition  of  par- 
tial or  complete  stupor,  almost  motionless  and  emotionless.  In  extreme 
cases  cerebral  action  would  seem  to  be  completely  abolished,  but  that  an 
occasional  anxious  look,  the  wrinkling  of  the  forehead,  or  other  digW 
muscular  contraction  shows  that  there  is  still  power  of  thought.  In  this 
form  of  melancholia  rigidity,  muscular  contractures,  and  even  catalepsy 
may  be  present.  Sensation  may  be  normal,  but  there  is  usually  either 
auffisthesia  or  hypersesthesia. 

Melancholia  Agitata  is  a  severe  melancholia,  accompanied  by  a  great 
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excitement  which  may  rise  to  a  complete  frenzy,  differing  from  that  seen 
in  acute  mania  in  being  founded  upon  intense  fear  and  terror. 

Acate,  sabacute,  and  chronic  melancholia  are  constantly  spoken  of, 
but  the  terms  are  arbitrary,  there  being  no  distinct  forms  of  the  dis- 
order. 

Prognosis. — ^In  melancholia  the  probabilities  of  core  are  in  direct 
proportion  to  the  lightness  of  the  symptoms.  About  sixty  per  cent,  of 
all  the  cafies  get  well,  usually  in  periods  of  from  three  to  twelve  months, 
—sometimes  after  many  years.  A  small  prox>ortion  of  the  cases  end  in 
dementia,  and  death  may  take  place  from  complications  or  even  from 
pore  exhaustion. 

TB£ATM£NT. — ^In  the  treatment  of  melancholia  the  first  indication  is 
for  absolute  bodily  and  mental  rest     When  there  is  marked  exhaustion, 
without  much  restlessness,  the  so-called  '' rest-cure,''  in  a  more  or  leas 
modified  form,  may  be  employed ;  but,  unless  the  exhaustion  be  very 
eitreme,  some  out-door  life  and  exercise  should  be  insisted  upon.    It 
ihould  always  be  remembered  that  attempting  to  argue  a  patient  out  of 
his  delusions  and  assertions  or  to  combat  his  schemes  is  to  excite  and  not 
to  calm.    The  second  indication  is  to  restore  as  far  as  possible  bodily  health 
by  meeting  any  concomitant  disease,  and  by  sustaining  the  bodily  power 
hy  means  of  properly  regulated  tonics  and  nutritious  diet     Overfeeding 
ihould  be  practised  as  the  rule ;  almost  invariably  the  patient  should  be 
^ven  as  much  food  as  the  digestive  organs  will  take.    The  third  indication 
18  to  suppress  nervous  excitement  and  induce  sleep.    Very  commonly, 
hyoficine  hydrobromate  (one-sixtieth  to  one-hundred-and-twentieth  grain) 
nay  be  given  regularly  at  intervals  of  from  eight  to  ten  hours,  whilst  in 
tome  instances  the  similar  administration  of  extract  of  opium  will  act 
men  happily.     At  night  sulphonal,  chloralamide,  chloral,  and  other  nar- 
eoticR  should  be  used  to  procure  sleep.     It  is  essential  that  these  narcotics 
be  given  alternately,  so  as  to  avoid  the  danger  of  chronic  x>oisoning  by 
my  one  of  them,  and  also  to  prevent,  as  far  as  may  be,  the  system  from 
becoming  habituated  to  one  narcotic     Alcoholic  drinks  are  often  of  ser- 
Tice,  but  in  a  long-continued  case  great  moral  danger  attends  their  use. 
Prolonged  hot  baths  or  hot  packs  are  often  very  effective  in  quieting  agi- 
tation and  procuring  sleep.     In  all  cases  of  melancholia  there  should  be 
the  greatest  watchfulness  against  sudden  suicidal  or  homicidal  outbreaks. 

MANIA. 

Definition. — ^A  functional  insanity  in  which  there  is  great  emotional 
Station  dominating  the  individual. 

Pathology. — ^The  relations  of  mania  with  acute  periencephalitis  are 
^  matters  of  grave  doubt  They  will  be  discussed  under  the  heading 
<>f  aimte  periencephalitis. 

Syicptomatology. — ^Acute  mania  may  be  developed  suddenly  or  be 
preceded  by  a  prodromic  stage  of  emotional  depression  lasting  from  a 
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few  days  to  several  months,  during  which  time  the  symptoms  resemble 
those  of  a  mild  melancholia.  When  the  maniacal  stage  is  reached,  emo- 
tional excitement  develops  rapidly,  delusions  and  hallucinations  appear, 
and  in  bad  cases  the  patient  raves  incessantly,  shouting  out  a  perpetual 
stream  of  incoherent  threatenings,  revilings,  obscenities,  and  blasphemies. 
There  are  pronounced  loss  of  sensibility,  almost  complete  insomnia,  great 
sexual  excitement,  incessant  activity,  the  patient  rushing  about  his  apart- 
ment, struggling  with  his  attendants  or  mechanical  restraints,  destroy- 
ing clothing,  bedding,  etc.,  smearing  his  excrement  over  his  person,  and 
passing  whole  days  and  nights  in  a  fui*y.  The  maniac  has  great  mus- 
cular strength  and  endurance,  and  abundant  appetite ;  but  progressive 
loss  of  bodily  weight  usually  occurs  in  spite  of  the  enormous  quantities 
of  food  apparently  digested.  The  temperature  is  often  somewhat  higher 
than  the  norm,  but  rarely  reaches  100°  F. 

In  the  mildest  forms  of  acute  mania,  incoherence,  irrationality,  rest- 
lessness, hallucinations,  and  delusions,  with  marked  insomnia  and  total 
loss  of  modesty,  may  be  the  only  symptoms.  Hyponuinia  is  a  form  of  the 
disorder  corresponding  to  the  mildest  cases  of  melancholia ;  in  it  there 
are  no  hallucinations  or  delusions,  but  only  a  condition  of  emotional 
exaltation  with  a  change  of  character,  a  peculiar  egotistic  hilarity,  per- 
petual extravagances,  restlessness,  and  increased  sexual  api>etite  with 
lessened  control  of  the  will-power,  leading  to  great  sexual  excesses  and 
a  tendency  to  brutal  violence. 

Prognosis. — Recovery  may  occur  in  a  few  days,  but  usually  it  is 
delayed  from  three  to  six  months  or  even  longer.  Death  takes  place  in 
about  ten  per  cent,  of  the  cases  from  exhaustion  ;  in  about  twenty  per 
cent,  the  mental  aberration  passes  into  chronic  mania. 

Chronic  Mania. — Chronic  mania  may  develop  from  acute  mania  or 
come  on  gradually.  It  is  characterized  by  incoherence  of  speech,  lack 
of  power  of  association  of  ideas,  delusions,  often  increased  activity  of 
the  perceptive  faculties  with  hallucinations,  and  mental  and  physical 
excitement.  Both  in  acute  and  in  chronic  mania  the  delusions  are  ansa's- 
tematized.  In  most  cases  of  chronic  mania  there  are  intermissions  in 
which  the  symptoms  are  much  less  severe.  Recovery  rarely  occurs; 
usually,  by  a  progressive  failure  of  the  intellectual  power,  the  patient 
drifts  into  terminal  dementia ;  not  rarely  chronic  mania  changes  into 
chronic  melancholia. 

Treatment. — The  indications  for  treatment  in  acute  mania  are  to 
support,  the  patient  and  to  quiet  the  nervous  system :  any  antiphlo- 
gistic or  reducing  measures  do  great  harm.  Hyoscine  hydrobromate  is 
the  most  valuable  of  all  the  calmatives,  but  chloral,  sulphonal,  codeine^ 
conium,  and  other  narcotic  drugs  must,  be  used  to  procure  quiet  and 
sleep.  Counter-irritation,  in  the  form  of  blisters  to  the  scalp  and  the 
nape  of  the  neck,  may  be  used,  but  rarely  accomplishes  much  good.  Hot 
baths  and  packs  are  sometimes  serviceable. 
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CONPUSIONAL   INSANITY. 

Definttion. — An  acute  functional  insanity  without  distinct  constant 
emotioual  depression  or  exaltation,  with  marked  abatement  of  mental 
power^  often,  but  not  invariably,  accompanied  by  hallucinations  and 
gnat  mental  excitement. 

Synonymes. — ^Primary  curable  dementia ;  Stuporous  insanity  5  De- 
liL<donal  stnx)or ;  Mania  hallucinatoria  ;  Surgical  insanity  ;  Puerperal 
mania ;  Post-febrile  insanity ;  Mania  following  typhoid  and  other  acute 
fevers. 

Enoix>GY. — Oreat  emotional  strain  or  shock,  severe  surgical  opera- 
tion, childbirth,  various  acute  diseases  (such  as  rheumatism,  typhoid 
ferer,  diphtheria,  epidemic  influenza;,  famine,  starvation  (esi)ecially 
when  accompanied  by  hardships),  may  any  of  them  be  the  cause  of 
eonfusional  insanity. 

Pathology. — ^The  underlying  condition  of  eonfusional  insanity  ap- 
pears to  be  a  i>eculiar  exhaustion  of  the  cerebral  cortex.  The  most 
careful  microscopic  examinations  by  thoroughly  capable  observers  have 
proved  that  there  is  no  demonstrable  congestion  or  inflammation  of  the 
btain  cortex,  and  thus  far  no  one  has  been  able  to  detect  any  characteris- 
tic changes  in  the  ganglionic  cells  of  the  brain. 

Symptomatology. — In  extreme  cases  of  eonfusional  insanity*  {Pri- 
mary Curable  DemeiUid)  there  is  almost  complete  pai'alysis  of  all  the  func- 
tions of  the  brain  cortex,  so  that  the  patient  remains  in  a  condition  of 
more  or  less  pronounced  stupor  or  stupidity,  with  progressive  loss  of 
weight,  great  reduction  of  the  muscular  strength,  a  feeble,  small,  quick 
pulse,  and  various  shifting  kaleidoscopic  anomalies  of  vaso- motor  inner- 
vation, such  as  wandering  oedematous  swellings.  All  the  reflexes  and 
the  sensibilities  are  diminished,  the  pupils  react  feebly  and  slowly,  the 
bodily  temperature  is  subnormal,  the  urine  is  scanty  and  loaded  with 
phosphates. 

In  milder  cases  of  eonfusional  insanity  (JEaUudnatory  Insanity)  there 
is  depression  of  consciousness  or  of  emotion  shown  in  a  peculiar  quietude 
or  apathy, — replaced  by  stupor  in  more  severe  cases.  An  almost  char- 
acteristic symptom  is  the  peculiar  mental  confusion,  which  may  show 
itself  in  the  inability  of  the  patient  to  talk  coherently  and  consistently 
or  to  foDow  out  any  train  of  thought,  or  may  be  so  pronounced  that  the 
sabject  fails  to  recognize  his  friends  or  his  surroundings.  Along  with 
these  symptoms  of  mental  failure  there  are  frequently  extraordinary 
and  vivid  hallucinations,  so  that  the  patient  is  unable  to  distinguish 
between  subjective  and  objective  sensations,  realities  and  imaginations 
being  intermingled  in  his  consciousness  into  a  hopeless  chaos.  The 
delirium  of  eonfusional  insjinity  may  counterfeit  that  of  acute  mania, 


*  There  is  a  rare  form  of  eonfusional  insanity,  ending  in  death,  simulating  acute 
periencephalitia.    See  article  Acute  PerieiicepIialUU. 
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the  patient  being  perchance  violently  erotic  or  exceasively  aggressive; 
the  aggressiveness,  however,  probably  alwa3rs  rests  upon  the  fouudatioii 
of  fear,  the  patient  making  the  assault  in  self-defence, — that  is,  with  the 
idea  of  protecting  himself  from  an  enemy. 

The  physical  conditions  of  confusional  insanity  are  always  those  of 
feebleness  and  exhaostion  ;  the  temperature  disturbances  in  severe  casn 
are  pronounced,  there  is  usually  either  an  habitually  low  temx)erature  or 
a  marked  tendency  to  paroxysms  of  subnormal  temperature,  with  in  many 
cases  very  i)ronounced  febrile  reactions ;  the  swing  of  the  temx)eratare  is 
remarkable  for  its  irregularity  and  its  activity. 
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Temperature  curve  of  a  cajse  of  conAisional  insanity.    The  figures  at  the  bottom  represent  the  daji 
of  the  month,  beginning  with  May  21. 

Diagnosis. — In  most  cases  the  true  nature  of  confusional  insanity  is 
easily  recognized.  The  history  of  the  outbreak  having  been  preceded 
by  an  exhausting  disease,  by  £a,mine,  by  traumatism,  by  emotionsd  shock, 
the  failure  of  bodily  nutrition,  the  general  depression  of  muscular  and 
nerve  force,  the  absence  of  dominating  emotional  excitement,  the  ten- 
dency to  apathy  or  stupor,  the  peculiar  mental  confasion,  the  shifting 
character  of  the  hallucinations  and  delusions, — ^all  these  form  a  picture 
which  resembles  that  of  no  other  disease. 

Prognosis. — ^The  prognosis  in  confusional  insanity,  provided  there  be 
no  pre-existing  bodily  lesion,  such  as  unsound  kidneys  and  d^enexated 
arteries,  is  highly  favorable.  Krafft-Ebing  gives  the  recovery  at  seventy 
per  cent.  ;  in  our  practice  the  proportion  has  been  even  larger.  The 
recovery  is  usually  complete,  but  the  mental  powers  may  be  enfeebled ; 
there  is  never  a  reasoning  insanity  nor  a  state  resembling  that  of  para- 
noia produced.  When  the  attack  hiis  been  caused  by  a  very  sudden  and 
overwhelming  emotion  and  the  mental  powers  are  completely  lost,  the 
outlook  is  very  grave. 

Treatment.— In  confusional  insanity  the  treatment  should  be  carried 
on  outside  of  an  insane  asylum,  unless  the  pecuniary  position  of  the 
patient  makes  it  impossible  to  get  a  sufficient  supply  of  trained  nurses,  etc 
The  great  indication  is  for  support ;  there  is  usually  no  appetite,  but  the 
powers  of  digestion  are  commonly  much  better  tlian  they  seem,  so  that 
forced  feeding  is  well  borne.  The  most  nutritious  food,  esi)ecially  milk 
and  raw  eggs,  should  be  given  at  intervals  of  two  or  three  honrs^  in  as 
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luige  quantities  as  the  stomach  will  tolerate.    It  is  essential  that  the  bodily 

warmth  of  the  patient  be  maintained  and  sndden  failures  of  temperature 

and  collai)se  guarded  against     External  heat,  by  means  of  the  hot- water 

bed,  or  bags  of  hot  water,  or  the  hot  bath,  should  be  used  whenever  the 

temperature  fiills  below  97.5^  F.    In  bad  cases  the  rest  must  at  first  be 

absolute  ;  even  massage  increases  the  exhaustion.     Later  in  the  treatment, 

massage  and  electrical  stimulation  of  the  muscles  may  be  of  great  service. 

Daring  convalesoence  the  best  results  are  sometimes  obtained  by  removing 

the  patient  to  the  sea-shore,  mountains,  or  other  places  of  resort ;  but  all 

over-exertion  must  be  avoided.     Drugs  are  used — ^first,  to  increase  the 

satTition,  esx)ecially  of  the  nerve-centres  ;  iron  combined  with  bitter  tonics 

in  small  doses,  strychnine  given  in  ascending  doses  to  the  limit  of  physical 

tolerance,  and  phosphorus  c-ontinually  exhibited  in  such  small  doses  (yirr^ 

xii  of  a  grain)  as  not  to  disturb  the  digestion,  are  the  best  rem^ies : 

Mond,  to  quiet  delirious  excitement  and  to  obtain  sleep  ;  the  bromides 

ve  to  be  avoided,  as  they  not  only  depress  the  functions  but  probably 

il»  the  nutrition  of  the  cortical  cells  of  the  brain  ;  hyoscine  is  of  great 

nine,  cannabis  indica  may  be  essayed,  and  chloral,  sulphonal,  and  opium 

uy  be  useful  as  hypnotics.    Sometimes  an  acute  delirium  yields  to  blis- 

tefing  of  the  scalp.    The  bowels  should  be  kept  free,  but  there  should  be 

ft)  purgation. 

TERMINAL  DEMENTIA. 

Almost  any  acute  insanity  may  be  followed  by  a  chronic  condition 
of  mental  wes^ess  having  no  distinctive  characteristic  of  the  original 
influkity.  The  completeness  of  the  mental  ruin  varies  indefinitely.  In 
nme  cases  the  individual  is  little  more  than  a  vegetating  automaton  ;  in 
other  instances  the  dement  is  restless,  ftill  of  obtrusive  or  destructive 
activity,  overflowing  with  animal  spirits,  possessed,  it  may  be,  by  a  pecu- 
liar egotism,  but  useless  for  any  purpose  requiring  consecutive  action. 
Again,  in  some  cases  there  is  a  childish  weakmindedness.  No  medical, 
hygienic,  or  moral  treatment  is  of  any  avail. 

NEUROPATHIC   INSANITIES. 

Insanity,  nervous  diseases,  syphilis,  poverty  and  the  lack  of  the  neces- 
sities of  life,  dissipation,  excessive  luxury,— these  and  other  similai-  active 
causes  in  the  i)arent  lead  to  degradation  in  the  offspring ;  whilst  the  mul- 
titudinous ills  which  are  possible  to  the  young  life,  especially  in  the  midst 
of  extreme  i>overty,  act  upon  the  child  itself,  so  that  there  is  a  peculiar 
degradation  of  mental  development  or  feiilure  of  development  of  the  nerve- 
centres  which  produces  a  peculiar  constitution  known  as  the  neuropathic 
and  furnishing  root'-stocks  from  which  spring  criminals,  lunatics,  and 
a  mnltitnde  of  beings  of  whom  the  world  wonders  whether  they  should 
be  considered  sane  or  insane.  Space  is  wanting  to  speak  further  of  this 
subject ;  suffice  it  to  say  that  these  children  of  degradation  may  have 


3^8 


DISEASES   OF  THE  NEKVOUS  SYSTEM* 


great  intellectual  power^  and  that  it  is  impossible  in  many  instances  to 
dexjide  how  far  the  individual  should  be  considered  legally  responsible 
for  his  ac.tvS.  In  common  with  most  alienists,  we  bi'lieve  that  there  itv 
neuropathic  snbjects  who  should  be  considered  insiiiie  although  theyhnf 
no  ajctual  delusions,  and  that  these  cases  may  be  divided  into  two  groups: 
first,  Eea4»oning  Insanity ;  set-oudj  MortU  Insanity. 

In  reasoniug  insanity  there  maybe  cases  with  emotional  exaltation  and 
emotional  depression  corresponding  to  mania  and  melancholia.  lu  Uiis 
cla^  are  included  those  persons  who  suffer  from  iniperative  coueeptioiu^ 
or  morbid  impulses*  (See  page  385.)  It  must  be  remembered  that  th** 
sequence  of  crises  from  eccentricity  to  reasoning  insanity  withoot  de- 
lusions, and  from  reasoning  iusiinity  without  delusions  to  paranoia, 
unbroken. 

Moral  lunatics  are  those  who  ai*e  not  only  devoid  of  a  conscience 
are  aetually  diiven  by  their  natm-es  to  what  st*em  to  others  horri 
crimes.  Among  the  monil  insanities  must  be  classed  the  so-called  seitial 
perversions,  which  may  be  due  to  long-contiued  vice,  but  which  may  In- 
congenital. 

PARANOIA. 

Definition.  ^Neuropathic  insanity  with  more  or  less  prouoonriMi 
systematized  delusi*ms  and  without  cyclical  changes. 

Symptomatology.— Pai-anoia  may  come  on  abruptly,  but  it  usmdly 
develops  slowly  out  of  a  character  wliieh  from  tlie  very  beginning  of 
life  hiiB  shown  evidences  of  nenropathy,  especially  in  its  morbid  e^otisuiL 
Its  course  is  essentially  chroniCj  but  fre<iuently  there  are  intermissiuas 
which  may  last  tor  months  and  which  sometimes  seem  to  be  almost  com- 
plete. Exacerbations  are  also  liable  to  occur,  taking  the  form  of  stufKl^ 
ous  dement iti,  or  of  violent  hidlucinatorj^  delirium,  or  of  a  fierce  majiia. 
Paranoia  very  rarely  ends  in  complete  dementia,  but  rather  iu  a  condition 
of  psychical  weakness  and  good-natured  stupidity,  through  which  may  l)e 
preserved  in  part  the  artistic  or  technical  abilities  originally  posseaaid 
by  the  subject. 

Paranoia  may  be  divided  into  two  forms,  according  to  the  time  of  its 
development.  When  it  appears  about  pu1>erty  it  constitutes  the  W^ 
pkrenia  of  authors.  This  psychosis  frequently  l>egins  with  symptoms 
of  mild  melancholia,  with  apathy  and  an  hysterical  desire  for  sympathy ; 
in  a  great  majority  of  cases  the  subjects  are  excessive  msisturbators. 

Late  paranoia  may  not  appear  until  past  middle  life.  In  its  moflt 
common  form  it  is  attended  with  delusions  of  pei'secution  :  at  fii«t  the 
subject  feels  that  the  woi^ld  is  becoming  hostile,  then  suspicion  attacii® 
in  his  mind  to  certain  individuals  or  groups  of  individuals,  and  increases 
until  it  becomes  a  fully  formed  delusion,  the  paranoiac  knowing  that  he  is 
the  object  of  persecution,  but  the  form  of  persecution  varjdug  in  his  miBd 
according  to  his  environment.  Usually  the  delusions  have  a  eeznal 
tinge,  one  of  the  most  common  being  the  belief  that  the  wife  or  the  has- 


i 


FUNtrriONAL  NEBVOUS  DISEASES. 

hand  is  anfiuthful.  About  the  time  when  the  delosions  become  fixed, 
hallueinatioiis  appear ;  those  of  hearing  are  most  frequent,  but  any  one 
of  the  special  senses  may  be  involved.  The  emotional  state  is  one  of 
depression,  but  this  depression  is  essentially  different  from  that  of  mel- 
iDcholia,  for,  whilst  the  victim  of  melancholia  believes  himself  deserving 
of  his  sorrow,  to  himself  exaggerates  his  guilt  and  his  humiliation,  the 
piranoiac,  depressed  though  he  may  be  by  his  persecutions,  knows  that 
these  persecutions  are  unmerited  and  rebels  against  them.  Not  infre- 
quently, either  in  self-defence  or  to  revenge  himself  for  wrong,  or  per- 
dumce  simply  goaded  into  fury  by  a  sense  of  injustice,  the  paranoiac 
ifisanlts  his  fancied  persecutor.  In  very  many  cases  he  continually 
attempts  to  assert  his  rights  through  the  law. 

A  second  form  of  paranoia  is  that  in  which  the  delusions  take  a  re- 
ligions form  ;  this  madness  almost  invariably  has  blossomed  out  from 
an  early  character  of  excessive  piety,  and  often  ends  in  a  condition  of 
lelipous  ecstasy,  sometimes  alternating  with  states  of  depi*ession.  A 
third  form  of  paranoia  is  that  which  has  already  been  spoken  of  under 
the  name  of  erotomania. 

PERIODICAL   INSANITY. 

Definition. — A  neuropathic  insanity  in  which  the  attacks  come  on 
at  regular  or  irregular  intervals. 

Among  the  periodical  insanities  may  be  mentioned  the  so-called  Men- 
inuU  insanUyj  in  which  the  attacks  return  at  the  menstrual  period; 
Mttuia  periodica^  in  which  there  are  periodical  attacks  of  acute  mania ; 
and  MdanchoUa  periodica,  a  very  rare  disease,  in  which  during  the  par- 
oxysms the  symptoms  are  those  of  ordinary  melancholia  with  usually 
extraordinarily  active  suicidal  impulses. 

Certain  cases  with  imperative  conceptions  or  morbid  impulses  also 
belong  among  the  periodical  insanities.  Thus,  there  have  been  instances 
of  periodical  kleptomania,  pyromania,  sexual  perversion,  dipsomania, 
etc. 

In  Circular  Insanityj  or  Oydothyniia,  the  symptoms  follow  a  more  or 
kas  regular  cycle  through  life.  A  melancholia  may  be  followed  by  a 
mania  and  then  by  a  lucid  interval,  which  ends  in  a  recurring  melan- 
cholia, and  so  on ;  or  mania  may  begin  the  cycle,  or  the  lucid  interval 
may  occur  between  the  melancholia  and  the  mania.  Therp  are  no 
aymptoms  which  separate  the  stages  of  a  cyclical  insanity  from  a  sim- 
ilar mental  condition  having  other  causes :  so  that  the  diagnosis  must 
zfst  on  a  knowledge  of  the  existence  of  the  cycle. 

TREA.TKENT. — Ncuropathic  insanities  have  no  specific  treatment; 
being  ingrainedy  they  are  usually  incurable,  and  require  moral  manage- 
meat,  maintenance  of  the  general  health,  and  often  restraint.  The 
greatest  care  is  necessary  in  the  use  of  narcotics  lest  the  narcotic  habit 
be  formed* 
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NEURASTHENIA. 

Definition. — A  condition  of  lack  of  power  of  the  nerve-oentres^  not 
dependent  upon  the  existence  of  organic  disease  in  any  xK)rtion  of  the 
body. 

Etiology. — Primary  neurasthenia  very  commonly  has  for  its  predis- 
posing cause  an  original  feebleness  of  constitution  of  the  nervous  system. 
It  may  be  produced  by  overwork,  especially  when  this  overwork  is  com- 
bined with  emotional  strain.  As  the  endurance  of  human  individuata 
varies  almost  indefinitely,  overwork,  as  just  used,  is  a  relative  term, 
meaning  that  the  daily  expenditure  of  nerve-force  is  greater  than  the 
daily  income. 

Morbid  Anatomy. — ^There  is  no  recognizable  change  in  the  nerve- 
centres  in  neurasthenia.  In  many  cases,  undoubtedly,  there  is  a  peculiar 
vaso-motor  weakness  in  these  centres,  which  makes  them  exceedingly 
liable  to  congestions,  as  well  as  an  exhaustion  of  the  nerve- cells  them* 
selves. 

Symptomatology. — Neurasthenia  may  be  local  or  general    Very 
frequently  a  local  neurasthenia  precedes  the  development  of  a  general 
neurasthenia.    Thus,  a  cerebral  asthenia  the  result  of  mental  overwork, 
or  a  sexual  spinal  asthenia  the  result  of  sexual  excesses,  may  exist  by 
itself,  but  in  most  eases  the  local  weakness  is  soon  followed  by  a  general 
neurasthenia.    Usually  neurasthenia  develops  slowly,  but  it  may  devdop 
abruptly.     The  symptoms  vary  in  accordance  with  the  x>ortion  of  the 
nervous  system  most  affected.     They  may  be  generalized  as  a  loss  of 
power  of  performing  functional  acts,  associated  with  great  irritability. 
Thus,  loss  of  power  of  fixing  the  attention,  slight  weakness  of  memory^ 
disturbance  of  sleep,  sense  of  weight  and  contractions  in  the  head,  tin- 
nitus aurium,  asthenopia,  depression  of  spirits,  great  distress  on  mental 
effort,  ai-e  the  usual  manifestations  of  a  brain -exhaustion,  whilst  foilnre 
of  muscular  power,  of  endurance,  of  sexual  power,  of  vaso- motor  power, 
of  control  over  circulation  and  calorification,  result  from  weakness  of 
the  lower  nerve-centres. 

In  neurasthenia  the  vaso- motor  symptoms  are  often  pronounced.  Ex- 
cessive blushing  on  the  slightest  provocation  or  on  the  use  of  alcohol,  cool 
extremities,  occasional  pallors,  excessive  sweating,  especially  at  night  and 
during  &Jeep  or  dui*ing  emotion  or  excitement-,  are  ordinary  symptomSi 
The  heart  is  often  very  irritable,  palpitation,  shortness  of  breath,  and 
exaggerated  increiise  of  the  pulse  upon  exertion  being  usually  present 
Irregularity  and  intermission  of  the  pulse  are  especially  frequent  whei 
tlie  subject  has  the  tobacco  habit  or  there  is  gastric  irritability.  Apical 
systolic  murmurs  are  oft^u  present  when  there  is  no  decided  aiKftmiH  q] 
cardiac  diisease.  In  most  cases  there  is,  at  times,  subnormal  temperature 
and  not  very  rarely  the  daily  range  Ls  from  one  to  two  d^rees  of  tern 
perature  below  98.5°  F.     A  very  large  proportion  of  neurastheuios  an 
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litiuemic  and  suffer  much  from  neuralgia.  Atonic  dyspepsia,  disordered 
fepatic  fdnction,  and  constipation  or  diarrhoea  are  often  the  result  of 
the  improper  innervation  of  the  digestive  organs. 

Diagnosis. — The  only  difficulty  connected  with  the  diagnosis  of  neur- 
Mthenia  is  the  danger  of  mistaking  a  primary  neurasthenia  for  one 
dfpendent  uxK)n  the  presence  of  stomachic,  intestinal,  renal,  or  other 
ffpmic  disease.  It  is  essential  in  every  case  that  the  examination  for 
faal  or  constitutional  disease  be  rigorously  complete. 

Pbogxobis. — ^The  prognosis  in  neurasthenia  depends  chiefly  upon  how 
&r  the  condition  is  dependent  upon  original  constitutional  feebleness, 
llie  more  severe  the  symptoms  and  the  more  slow  their  development,  the 
fmiter  the  length  of  time  required  for  their  relief. 

Tbeatment.— In  nervous  exhaustion  recovery  can  be  obtained  only 
Uffough  rest  and  food,  aided  by  the  use  of  remedies  for  stimulating 
BQtritioD.  Minor  disagreeable  symptoms  may  be  met  as  they  arise  by 
dmgs.  Strychnine,  arsenic,  and  phosphorus  given  for  a  length  of  time 
are  often  of  service  as  alterative  nutrients,  but  the  chief  reliance  must  be 
upon  hygienic  treatment. 

Local  neurasthenia,  whether  existing  by  itself  or  as  the  foundation  of 

a  general  neurasthenia,  requires  rest  of  the  organ  primarily  worn  out 

TliiiB,  in  sexual  neurasthenia  sexual  abstinence  is  absolutely  essential. 

In  bndn-tire  it  is  the  brain  which  must  be  rested.    To  rest  an  over- 

weuied,  excited  brain  is  often  not  an  easy  task.     In  attempting  it  the 

(floit  should  be  to  obtain  the  following  results :   first,  the  removal  of 

ill  cares,  anxieties,  and  brain-work,  especially  brain-work  of  such  char- 

ider  as  has  been  connected  with  the  break-down  ;  second,  the  mainten- 

looe  of  the  interest  of  the  patient,  so  that  the  past  shall  for  the  time 

being  be  forgotten  and  the  present  not  be  overweighted  with  irksome- 

MB ;  third,  invigoration  of  the  physical  health  of  the  whole  body,  and 

e^edally  of  the  nervous  system.     In  order  to  obtain  the  first  of  these 

owasares  of  relief^  isolation  of  some  sort  is  essential ;  for  the  second, 

mental  occupation  is  usually  required ;  for  the  third,  fresh  air,  exercise, 

or  some  substitute  is  to  be  sux>eradded  to  abundant  food  and  rest. 

The  proi)er  method  of  meeting  these  indications  varies  greatly,  not 
only  with  the  varying  phjrsical  conditions  and  idiosyncrasies  of  patients, 
bat  also  with  their  diverse  domestic  and  pecuniary  relations.    To  give 
detailed  directions  for  every  case  is  impossible,  and  we  shall  therefore 
limit  ourselves  first  to  simple  cases  of  brain-tire  in  which  the  muscular 
fltreogth  is  preserved ;  second,  to  cases  of  profound  general  neurasthenia. 
In  brain-tire  travel  is  usually  recommended,  and  tnivel  affords,  when 
properly  directed,  separation  from  old  cares  and  thoughts,  a  maintenance 
of  interest  by  a  succession  of  novel  sights  and  experiences,  and  the  phys- 
ical stimnlation  of  fresh  air  and  exercise.     In  bad  cases  general  travel 
is  too  stimulating.     Ocean- voyaging  gives  complete  isolation,  fresh  air, 
[  stagnation,  and,  if  the  patient  be  fond  of  the  sea,  complete  ei^joy- 
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ment.  Camping  in  the  wilderness  offers  also  all  these  advantages,  and 
as  a  farther  good  the  x>ofisihility  of  obtaining  exercise  in  exactly  tiie 
amount  desired.  The  subject  may  live  in  his  tent  and  be  nursed  and&d 
by  his  guide,  or  may  do  the  work  of  a  day-laborer.  Quiet  travel  in  the 
mountainous  districts  of  foreign  countries  is  often  very  efficient^  bat 
sight-seeing,  and  even  visits  to  cities,  must  be  avoided.  The  quiet  of 
Switzerland  or  of  the  Tyrol  may  bring  restoration  when  the  bustle  <rf 
London  and  Paris  might  complete  the  ruin.  In  all  cases  strict  attention 
must  be  paid  to  the  individual  tastes  of  the  sufferer  in  deciding  whst 
measures  should  be  carried  out. 

There  are  cases  of  neurasthenia  in  which  the  slightest  exercise,  or 
even  the  unconscious  effort  and  excitement  of  seeing  personal  friend^ 
will  do  harm.  In  these  cases  the  so-called  '^rest-cure"  often  acts  mort 
beneficially.  It  rarely  gives  permanent  relief,  but  often  lays  the  fonndi- 
tion  for  an  eventual  restoration  by  means  of  out-door  life  and  exercin 
taken  after  a  certain  amount  of  strength  has  been  gained.  A  word  of 
caution  seems  necessary  against  the  routine  employment  of  this  reflk- 
cure.  It  is  simply  the  carrying  out  of  a  principle,  and,  although  in  Uie 
pages  of  a  book  like  this  it  is  necessary  to  give  a  fixed  formula,  sno- 
cess  in  practical  life  will  depend  ui)on  the  skill  of  the  practitioner  in 
modifying  this  and  adapting  formula  to  the  needs  of  the  individnal 
case.  The  principles  of  the  rest-cure  are  absolute  rest,  forced  feeding 
and  passive  exercise.  The  rest  must  be  for  the  mind  as  well  as  for  the 
body,  so  that  in  severe  cases  complete  and  absolute  isolation  must  be 
insisted  upon  ;  and  especially  when  there  is  a  decidedly  hysterical  ete- 
ment  is  it  necessary  to  separate  the  patient  entirely  from  her  friends 
Under  these  circumstances  there  must  be  a  well-trained  nurse  who  is  pe^ 
sonally  agreeable  to  the  patient  The  confinement  would  be  very  irksome 
to  any  except  the  most  exhausted  patient  were  it  not  for  the  daily  visits  of 
those  engaged  in  the  treatment.  Further  to  provide  against  ennui,  the 
nurse  sliould  be  a  good  reader,  so  that  under  the  definite  instructions  of 
the  physician  she  can  occupy  a  certain  portion  of  the  time  in  reading  to 
the  patient.  In  the  worst  cases  the  patient  should  not  feed  himself  or 
herself  or  perform  any  of  the  acts  of  the  toilet  Directly  after  break- 
fast the  sponge-bath  should  be  given  by  the  nurse,  the  patient  being 
between  blankets.  Hot  water  should  be  used,  or  hot  sea-brine,  and  after 
each  part  has  been  sponged  over  it  should  be  momentarily  rubbed  wifli 
a  piece  of  ice,  followed  by  brisk  friction  with  a  Turkish  towel.  The 
greatest  care  should  be  given  to  the  question  of  feeding.  The  end  to  h 
attained  is  to  give  as  much  food  as  can  be  digested,  without  derangini 
the  digestion  by  overfeeding.  It  is  usually  better  to  give  the  food,  whid 
must  be  both  light  and  nutritious,  at  short  intervals.  In  most  cases  mill 
should  be  used  very  largely,  sometimes  exclusively.  Often,  espeoiall] 
when  there  is  a  tendency  to  obesity  or  when  the  digestive  powers  ar 
feeble,  the  milk  should  be  skimmed.     Frequently  koumiss,  mateooiiy  o 
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other  fermented  milks  are  agreeable  to  the  paliita  and  stomach.  More 
rarely  peptonized  milk  is  serviceable.  Beef  and  other  concentrated 
meat- essences  are  valuable  fiHstimulant^  and  may  be  used  espeeially  ti8 
the  bafiijB  of  soupa.     Various  fariniM'eous  articles  of  food  may  be  added 

■  to  them,  or  if  an  egg  be  Ijroken  into  the  concentrated  bouillon  or  teef- 
M^4l|Bence  just  as  it  ceases  boiling,  a  nutritions  and,  to  many  pei-sous, 
^nnlatable  dish  is  obtained.  Wlieu  constipation  exists,  oatmeal  porridge, 
W  Graham  bread,  and  fresh  or  dried  fruits  may  l>e  allowed  if  readily  digested 

■  by  the  patient.  In  order  to  give  a  general  plan  of  the  dietary'  the  fol- 
lowing schedule  of  the  daily  life  is  appended.  Such  a  schedule  ehoidd 
always  be  put  into  the  hands  of  the  nur^^e,  who  should  Ije  required  to 
follow  it  strictly.  It  must  be  so  altered  from  day  to  day  ns  not  to  weary 
the  patient  with  monotony.  It  is  especially  important  to  remember  that 
the  diet  must  be  carefully  studied  for  Ciich  patient  and  be  adapted  to  the 
individual  requirements  of  the  case.  Success  will  in  a  gre^it  measure  de- 
pend upon  the  pnictical  skill  and  tact  of  the  physician  in  this  adaptation  : 

8  A.M.    Rolls  or  toast  ^   e<»coa,  weak  coffee,  or  roasted  wheat  colTee  ; 
beefeteak  tenderloin  or  mutton  chop* 

9  A.M.    Bathing. 

11  A.  M.   Oatmeal  porridge  or  wheatena  with  milk,  or  a  pint  of  koumiss. 
1^         12  M.    Massage. 

■  2  P.M.  Dinner  :  bouillon  with  or  without  egg  ;  beefeteak  ;  rice ;  roast 
white  potatoes;  dessert  of  bread-pudding,  blanc-mangej  or  a  similai* 
farinaceous  article  of  diet. 

14  P.M.   Electricity, 
6  P.M.    Milk  toast. 
9  P.M.   Half-pint  of  skimmed  milk  or  koumiss. 
In  many  caae^  the  patient  at  fii-st  can  take  very  little  food,  and  it  is 
very  frt^quently  best  to  begin  the  treatment  with  an  entirely  liquid  diet, 
giving  milk  every  two  hours  or  using  Licbig' s  raw-meat  Houpy  with  milk 
or  plain  farinaceous  food,  and  only  after  a  time  gradual ly  accustoming 
the  patient  to  solid  food.     Not  rarely  a  prolonged  milk-diet  is  of  great 
service.    The  rest-cure  is  indeed  largely  based  upon  a  careful  regulation 
of  the  food  ;  but  a  full  discussion  of  the  various  dietaries  to  be  used  would 

(require  a  treatise  upon  dietetiea 
Exercise  is  of  value  in  health  by  its  stimulating  the  general  nutrition, 
aiding  the  flow  of  blood  back  to  the  hesirt,  and  increasing  the  excremen- 
titious  output  from  the  euumctories.     In  the  rest-cure  these  elfects  are 
obtained  in  a  more  or  less  imperfect  manner  without  the  expenditure 

I  of  the  patient's  nerve-force  by  the  use  of  electricity  and  massage.  The 
electrical  current  not  only  produces  nniscuiar  contractions,  but  probably 
affects  the  tone  of  the  minute  blood-vessels.  Its  action  is  so  decisive 
that,  as  has  been  shown  by  Dr,  S.  Weir  Mitchell,  it  will  ofl:en  tempo- 
rarily elevate  the  temperature  of  the  whole  body.  The  faradic  current 
alone  is  usecL     It  is  applied  in  two  ways :  first,  to  the  individual  mus- 
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clesj  secondj  to  the  whole  body.  The  sfianoes  should  be  daily,  tlie 
operator  begiimiug  at  the  haiiti  or  foot  and  syat«iiintieally  faradizing  eadi 
nmsele  of  the  extreiuitiei*  and  trniik.  The  slowly  interrupted  ctirreul  is 
geiienilly  preferable,  but  advantage  is  sometiuie^  gained  by  varj'ingthe 
rapidity  of  the  interruptions.  The  rule  is  to  select  that  current  which 
producer  most  moseuhir  contraction  with  the  least  pain.  The  potes 
should  be  applied  successively  to  the  motor  points  of  the  muscles^  to 
that  each  muscle  yhall  l>e  made  to  contra<^t  firmly  and  thoroughly.  Tlu8 
jvroeeivS  should  occupy  txom  thirty  to  forty  ndnutea  The  electrod€8  arc 
then  to  be  repla<*ed  by  large  sponger  well  dampened  with  salt  water:  om 
of  these  should  be  placed  at  the  nape  of  the  ueck  and  the  other  ag^nM 
the  soles  of  the  feet,  and  a  rapidly  interrupted  cui-rent,  as  strong  as  the 
patient  ctm  bear,  should  be  sent  through  the  body  for  twenty  minutes  or 
half  an  hour.  In  some  cases  tlie  electrical  programme  niiiy  be  so  varial 
as  to  get  a  local  stimulant  action  troni  the  geneml  current :  thus,  when , 
the  digestion  is  enfeebled  and  the  bowels  are  costive^  for  a  portion  of 
time  one  of  the  sponges  may  be  placed  upon  the  epigastric  region. 
women,  when  there  is  great  abdominal  and  pelvic  relaxation,  one  pole  i 
be  placed  high  up  in  the  vagina.  We  have  seen  moderate  long-staoding 
uteriue  prolapse  cured  in  this  way.  Some  electro -therapeutists  hold  tluit 
great  advantage  may  bt^  ol)tained  by  galvanizing  tlie  e^Tvical  sympathetic 
gajiglin-,  but  we  do  not  believe  that  tliese  ganglia  can  b€  reached  by  car- 
i-ents  of  thentpeutie  strength.  m 

Massage^  like  electricity,  affects  greatly  the  peripheral  cirealatio^f 
empties  the  juice-channels,  and  gives  tone  to  the  muscular  system.  It 
must  l>e  cle^irly  diatingiiished  from  rubbing  of  the  skin.  It  consists  in 
manipulations  of  the  cellular  tiasue  and  of  such  of  the  muscles  as  are  not 
too  deep  to  be  reached.  In  order  to  lessen  lus  nnich  as  may  lie  the  skin- 
friction  by  th*:*se  manipulations,  it  is  often  well  to  anoint  the  surface  with 
the  oil  of  cocoa-nut  or  other  bland  fat.  In  practising  m;issage  it  is  essen- 
tial  to  remember  that  the  natural  courst*  of  the  venous  blood  and  the 
lymph  is  towards  the  centi'c  of  the  body;  therefore  all  general  mas- 
sage movements  should  be  practised  in  this  direction.  The  nianipa- 
lations  are  percussion,  rolling,  kneading,  and  spiral.  They  consist  of 
movements  made  with  tlie  pulpy  ends  of  the  fingers  and  thumbs^  and 
spiral  movements  with  the  whole  hand  so  folded  as  to  adapt  its  palm  to 
the  limb*  In  i>er(*aasion  the  strokes  should  l>e  from  the  wrist,  aud  should 
1k'  quick  and  short.  It  seems  hardly  possible,  even  by  long,  strong 
strokes,  to  affect  the  deepest  muscles*  In  the  rolling  m;inipulations  the 
effort  is  to  roll  the  individual  miLscles  benenth  the  pidps  of  the  fingers 
This  manipulation  may  be  varied  by  pinching  the  muscles,  not  the  skin. 
and  kneading  theju.  In  each  ciise  the  aim  should  be  that  of  intermittent i 
pressure  upon  the  muscles.  The  circular  movements  are  to  be  in  opposite 
directions  with  Ixjth  hands  simultiineously,  the  limt>  lieing  grasped  by  oni^ 
hand  a  little  above  the  other,  and  a  spiral  sweep  made  up  the  limb,  the 
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bill  of  the  thumb  and  the  palm  of  the  hand  resting  upon  the  patient^ 
30(1  the  pulpy  parts  of  the  thumb  and  the  fingers  grasping  the  limb.  It  is 
especially  such  motions  as  these  that  affect  the  circulation  of  the  lymph. 
The  length  of  time  for  which  a  patient  should  be  kept  in  bed  varies 
from  three  to  six  weeks.  The  getting  up  should  be  gradual,  the  time 
of  sitting  up  and  the  amount  of  exercise  being  carefully  increased  from 
day  to  day.  The  electrical  treatment  should  be  rapidly  withdrawn,  but 
massage  may  often  be  continued  with  advantage  every  other  day  for  some 
time.  So  soon  as  may  be,  the  x>atient  should  be  sent  out  of  the  city,  to 
oonsolidate  by  out-door  life  that  which  has  been  gained. 

HYSTERIA. 

Definition. — ^A  functional  nervous  disorder,  characterized  by  de- 
pieasion  of  the  will-power  and  of  the  inhibitory  functions  of  the  nervous 
system  in  general,  and  by  increased  emotional  activity  and  sensibility, 
with  an  infinitude  of  shifting  xK)lymorphic  nervous  disturbances. 

Btioix)GY. — The  hysterical  temperament  may  be  a  congenital  form 
of  neuropathy,  or  it  may  be  produced  by  luxury,  license,  over-indulgence, 
alack  of  out-door  life  and  active  exercise,  etc.,  during  childhood  or  early 
life.  It  has  no  direct  relation  with  the  sexual  organs,  but  is  frequently 
\  the  result  of  the  exhaustion  produced  by  sexual  excesses,  especially  in 
the  young.  In  boys  it  is  often  caused  by  masturbation.  Climatic  influ- 
«we6  affect  greatly  the  development  of  the  hysterical  temperament,  which 
is  mach  more  abundant  among  the  French  and  Italian  than  among  the 
Anglo-Saxon  and  Teutonic  races.  Hysteria  may  be  developed  in  persons 
fho  have  no  distinct  hysterical  temperament  by  overwork,  depressing 
emotion,  long-continued  severe  pain,  or  the  exhausting  depression  of 
disease.  It  is  i)sychically  contagious,  so  that  a  single  hysterical  individual 
will  affect  a  whole  school  or  ward.  During  the  Middle  Ages,  when  by 
misery,  poverty,  and  religious  excitement  the  ground  had  been  esx>ecially 
prepared,  whole  communities  became  involved  in  this  way  in  epidemics 
of  religions  madness :  hence  the  Flagellants,  Children's  Crusade,  etc. 

HoBBiD  Anatomy. — ^There  is  no  anatomical  i)eculiarity  of  the  nervous 
ifstem  in  the  most  profoundly  hysterical  person  that  can  be  recognized, 
>Qd  space  cannot  here  be  afforded  to  discuss  the  numerous  theories  of 
the  disease  which  have  been  suggested. 

Symptomatology. — Hysteria  exists  in  almost  every  possible  degree, 
ud  the  variations  of  symptoms  are  so  infinite  that  the  only  method 
practicable  in  a  brief  space  is  not  to  attempt  any  description  of  the 
disease,  but  to  discuss  under  separate  headings  the  separate  symptoms 
or  daaaes  of  symptoms.  In  ingrained  hysteria  there  are  usually  certain 
phyBical  peculiarities  which  at  least  suggest  to  the  observer  the  tem- 
petament,  such  as  the  large,  full,  liquid  eye  with  mobile  pupil,  especially 
when  associated  with  a  briUiantly  clear  skin  and  with  the  ever-changing 
whims  or  the  slow,  languid  movements  of  self-consciousness. 
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Hysteria  is  practically  divided  into  the  minor  and  the  major  disease,  the 
latter  comprising  cases  in  which  there  are  violent  epileptic  attacks  witli 
antomatie  nuuii testations*  Major  hysteria  is  rare  among  Anglo-Saxons  in 
either  continent ;  whilst  in  the  extreme  southern  United  Btates,  i>eopleti 
by  the  Latin  race,  it  is  aaid  t^o  occur  as  freqnently  aa  it  does  in  France. 

Mental  Symptoms*— The  ba^iis  of  the  hysteric4il  character  is  selfish- 
ness^ which  shows  it«elf  rather  in  the  overmastering  desire  to  be  the  oentr§, 
of  sympathy  and  admiration  than  in  the  indolgence  of  grosser  appetitei 
The  hysterical  woman  is  self- conscious  and  self-exmtred,  always  occupied 
With  her  own  needs  and  wishes.  The  will  is  also  weak,  the  emotiouid 
nature  extremely  sensitive,  and  the  tendency  to  impulse  pronounced, 
that  the  individn^d  is  almost  devoid  of  st^lfcontroL  Emotitmal  instabihi 
and  lack  of  control  over  the  emotional  nature  by  the  will  ai*e  two  of  the 
iiu>st  characteristic  manifestations  of  the  hysterical  state.  With  or  with- 
out reason  the  patient  laughs  and  cries»  and,  perchance  on  the  slight€St 
provocationj  piisses  into  the  most  violent  paroxysms  of  laughter  or  of 
weeping,  whose  nature  is  recognized  by  every  one.  The  morbid  desire  for 
attention  and  sympathy,  joined  with  the  extraordinary  importance  to  the 
subject  of  everything  that  pertains  to  his  or  her  pei-sonalityj  leads  alwaji 
to  great  exaggeration  of  symptoms,  and  not  rarely  to  intentional  Simula* 
tion  of  disease.  Especially  common  is  it  for  the  simulated  symptoms  m 
take  the  shape  that  will  bring  great  personal  attention  on  the  part  of  tba 
young  and  inexperienced  physician  and  mayhap  muiister  t-o  the  morbid 
sexual  de^sires  of  the  patient.  To  swallow  pins  and  needles  and  to  thruist 
them  into  the  tenderest  parts  of  the  body,  to  fill  the  uterine  cavity  ove^ 
night  with  the  bones  of  small  animals,  to  distend  the  rectum  with  forags 
bodies  or  with  starchjellie.s,  to  retain  the  urine  with  absolute  recklessoen 
of  the  sufiering  involved,— aU  in  order  that  the  person  may  be  talked 
over  and  worked  with  by  the  doctor, — are  common  arts  among  hysterica. 

In  hysteria  not  only  purposed  but  also  unconscious  simulation  of 
disease  is  very  frequent,  the  unconscious  simulation  being  largely,  if 
not  fdtogetherj  the  effect  of  an  idea  formed  in  the  mind.  The  dread 
of  some  disease,  a  suggestion  from  the  doctor  himself,  the  sight  of  a 
peculiar  symptom  in  some  one  who  is  really  ill,  may  be  as  powerful  as  is 
wilfulness  in  nualtiplying  the  symptoms  of  an  hysteric. 

The  cooflrmed  hystericid  temperament  belongs  among  the  neuropa* 
thies,  and  the  mental  condition  in  its  highest  development  resembles 
that  of  the  paranoiac,  and  is  almost  m  incurable.  Mureoverj  like  tho 
paranoiac,  the  hysteric  is  liable  to  explosions  which  may  take  the  form 
of  a  violent  acute  mania  or  of  a  deep  melancholia ;  indeed,  hysterical 
mental  <listurbances  may  simulate  any  form  of  insanity,  so  that  the  diag- 
nosis of  the  true  nature  of  such  a  case  must  rest  upon  the  previous  his- 
toiy  of  the  patient. 

Disturbances  of  Consciousness  and  Motion. --Spasms,  tremors, 
clonic  mo\'ement8,  and  paralysis  in  all   forms  and  degrees  are  very 
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oommon  in  hysteria^  but  besides  these  motor  disturbances  there  are  con- 
vulsive paroxysms  with  or  without  characteristic  phenomena.     In  major 
hjBberiA  the  convulsion  is  usually  but  not  invariably  preceded  by  some 
tBTuingj  and  it  may  be  by  a  distinct  aura.     The  patient  generally  flails 
gently,  not  abruptly  as  in  true  epilepsy,  often  with  an  initial  scream ; 
tlie  £)ce  is  pallid.    The  spasm  is  at  first  tonic,  with  arrest  of  respiration, 
which  may  continue  until  the  swollen^  turgid  flEice  indicates  imminent 
soffocation.     In  from  two  to  three  minutes  a  furious  clonic  convulsion 
occurs,  with  bloody  foam  about  the  mouth,  the  movements  preserving, 
Iftowever,  to  some  extent  the  appearance  of  wilfulness,  and  the  head  and 
^rms  being  dashed  with  seeming  purpose  against  surrounding  objects. 
The  clonic  convulsion  is  in  a  very  short  time  followed  by  the  character- 
ififcie  stage  of  opisthotonos,  in  which  the  body  is  bent  so  violently  into 
t:he  are  of  a  circle  that  it  rests  upon  the  head  and  feet,  or  in  severe 
cases  upon  the  toes  and  the  face,  which  latter  from  the  excessive  retrac- 
tion of  the  head  looks  towards  the  floor, — i.c.,  behind  the  body.     Opis- 
thotonos is  by  and  by  replaced  by  violent  purposive  clonic  spasms,  the 
patient  suddenly  leaping  from  the  bed  or  rising  into  a  sitting  position^ 
and  as  quickly  falling  back  again  into  opisthotonos.     This  to-and-ftx) 
movement  may  occur  with  extraordinary  velocity.      The  opisthotonio 
I    stage  finally  subsides  or  is  suddenly  interrupted  by  the  emotional  stage, 
;     when  the  patient  assumes  an  attitude  of  intense  emotion,  not  rarely  the 
8(H!alled  posture  of  the  crucifix,  with  outstretched  arms  and  legs  and 
widely  opened  eyes,  dilated  pupils,  and  an  expression  of  intense  religious 
ecstasy.    Usually  emotion  changes  from  time  to  time ;  religious  joy  gives 
way  to  an  intense  voluptuousness,  or  to  an  outburst  of  terror,  or  to  a 
passion  of  penitence,  and  so,  now  singing,  now  weeping,  now  rejoicing, 
now  reproaching,  the  subject  passes  into  a  slowly  perfected  consciousness. 
Vejy  conmionly  during  the  paroxysms  there  ai*e  hallucinations  whose 
character  corresponds  with  the  emotional  state. 

Any  one  of  the  stages  of  the  msyor  hysteria  just  spoken  of  may  be 
omitted,  or  may  constitute  the  whole  of  the  paroxysm. 

In  the  so-called  minor  hysteria  there  is  usually  no  distinct  aura,  but 
very  commonly  in  the  banning  a  globus  hystericus  (a  sense  of  constric- 
tion or  of  the  rising  of  a  ball  in  the  throat).    The  emotional  disturbance 
is  generally  well  developed,  and  is  prone  to  express  itself  by  uncontrol- 
lable laughter  or  equally  uncontrollable  sobbing  or  cr>ing.     Clonic  con- 
volsions  may  occur,  but  the  contractions  are  usually  tonic,  and  more 
or  leas  pronounced ;  wide-spread  muscular  rigidity  is  a  veiy  frequent  and 
very  characteristic  phenomenon.    Tinder  certain  circumstances  the  hys- 
terical paroxysms  take  on  peculiar  features.     A  form  which  we  have  seen 
especially  among  children  is  becist  mimicry,  in  which  the  patient  bites  or 
snaps  or  snarls  like  a  dog,  or  crows  like  a  cock,  or  in  some  other  way 
imitates  the  movements  and  sounds  of  the  lower  animals.     In  spurious 
hydrophcHriOj  with  symptoms  simulating  those  of  the  true  disease,  the  true 
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character  of  the  attack  is  always  revealed  by  the  snarling,  the  barking, 
and  the  attempts  at  biting,  which  do  not  occur  in  true  hydrophobia. 

Hysterical  somnolence  may  take  the  form  of  a  narcolepsy  (the  subject 
being  continually  drowsy,  but  passing  only  the  nights  in  profound  slum- 
ber) or  of  a  lethargy  or  trance.  Hysterical  trance  usually,  but  not  always, 
commences  with  marked  hysterical  symptoms.  In  the  early  days  of  the 
attack  the  face  may  be  red  and  hot,  the  pulse  regular  and  slow,  and  the 
bodily  temperature  somewhat  elevated.  Later,  there  is  pallor  of  the  face, 
with  rapid  feeble  pulse,  the  respiration  is  above  the  norm  in  number,  or  so 
nearly  abolished  that  the  movements  of  the  thorax  can  scarcely  be  traced, 
the  muscular  system  is  thoroughly  relaxed,  the  eyes  are  open  or  closed, 
and  the  pupils  are  dilated.  There  may  also  be  complete  ansesthesia, — so 
that  neither  bright  lights,  nor  loud  sounds,  nor  pinching,  nor  cold,  nor 
heat,  will  elicit  response, — scanty  or  almost  suppressed  urine,  protracted 
constipation,  and  a  subnormal  bodily  temperature.  In  the  most  extreme 
cases  the  appearance  is  that  of  a  corpse ;  the  pupils  are  immovable  and 
the  cornea  filmy,  and  it  may  be  that  no  motion  can  be  detected  in  the 
heart  or  chest,  so  that  in  many  instances  death  has  been  announced  to 
have  taken  place.  In  some  cases  of  hysterical  trance  there  is  great  mus- 
cular rigidity,  with  set  jaws,  or  periods  of  rigidity  may  alternate  with 
periods  of  relaxation. 

Catalepsy  is  a  form  of  hysterical  lethargy  characterized  by  a  peculiar 
condition  of  the  nervo-nniscular  apparatus  which  causes  the  body  or  the 
limbs  to  remain  almost  indefinitely  in  any  position  in  which  they  may  be 
placed.  There  is  no  power  of  voluntary  movement,  but  the  limbs  are  not 
rigid,  bending  under  slight  force  with  the  plasticity  of  wax.  During  the 
whole  period  there  is  complete  ansesthesia. 

Hysterical  sleep  may  last  for  a  few  hours  or  may  endure  for  months, 
or  even  for  years,  provided  the  patient  be  regularly  fed  with  liquid  food. 
In  some  cases  the  patient  awakes  at  regular  intervals  to  take  food.  CJon- 
sidering  the  small  amount  of  food  taken,  the  bodily  nutrition  is  sometimes 
surprisingly  maintained,  but  in  prolonged  cases  there  is  great  emaciation. 

Hysterical  paralysis  may  simulate  any  form  of  organic  palsy ;  the  fac^ 
is  not  often  affected,  though  hysterical  facial  paralysis  and  bystericak^ 
inequality  of  the  pupil  or  strabismus  do  occur.  In  any  form  of  hystericaSL 
paralysis  the  muscles  may  be  relaxed  or  contracted,  and  the  reflexes  abol  — 
ished  or  increased.  Thus,  in  hysterical  paraplegia  there  may  be  normaL  ^ 
abolished,  or  exaggerated  knee-jerk,  and  there  may  be  ankle-clonus.  Ixzi 
hysterical  hemii>legia  the  paralysis  is  rarely  complete,  rarely  afifects  tl^^ 
face,  and  usually  is  distinctly  more  severe  in  one  extremity.  Hysteric^^ 
monoplegias  are  common. 

Hysterical  paralysis  is  very  frequently  accompanied  with  disturhano^ss 
of  sensation,  such  as  hypenesthesia, — more  c-ommonly  anaesthesia.  Hyne- 
terical  disturbances  of  sensation  may  exist  without  motor  paralysia 

The  hysterical  anaesthesia  may  take  the  form  of  a  hemiansesthesia^  bis^^ 
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like  hysterical  hypersBSthesiii,  is  £i*equently  irregular  in  its  distribution. 
Large  local  areas^  especially  affecting  the  ovarian  region  of  hyperesthesia 
or  anssthesia,  are  characteristic  of  hysteria.  Hypersesthesia  of  the  geni- 
tals is  very  frequent  in  the  female^  in  whom  it  is  usually  associated  with 
vaginismus  and  loss  of  sexual  desire.  A  very  common  form  of  hysteri- 
cal hypersesthesia,  which  occurs  esx>ecially  in  neurasthenic  women,  is  the 
peculiar  sajierfioial  tenderness  over  the  vertebral  column  which  is  fre- 
quently, without  reason,  considered  as  a  distinct  disease,  under  the  name 
of  ttpinal  irritation  or  »pinal  anaemia.  In  many  of  these  cases  the  general 
hysterical  symptoms  are  not  pronounced. 

The  disturbances  of  sensation  often  affect  the  different  forms  of  gen- 
eral sensibility.  Thermo-anffisthesia  is  common,  whilst  wide-spread  anal- 
gesia existing  by  itself  is  almost  alwajns  of  hysterical  origin.  This  is  also 
txne  of  loss  of  electro-sensibility.  The  disturbances  of  sensation  may  be 
hmited  to  a  single  organ,  as  the  cornea  of  the  eye,  and  may  involve 
mucous  membranes  as  well  as  skin  and  deeper  tissues.  Hjnsterical  anses- 
theaia  is  usually  accompanied  by  the  so-called  ischsBmia.  In  this  con- 
dition the  surface  is  pale  and  the  needle-prick  or  even  superficial  incised 
wounds  do  not  bleed.  In  anesthetic  ischsBmia  is  found  the  explanation 
of  the  allied  miracle  that  in  the  Ck)nvulsionnaires  of  the  Middle  Ages 
saperficial  wounds  were  not  followed  by  loss  of  blood. 

The  special  senses  are  frequently  affected  in  hysteria.  Sometimes  there 
is  a  mere  hypenesthesia,  so  that  the  normal  function  is  performed  with 
pain.  Thus,  photophobia  is  both  frequent  and  severe.  A  true  functional 
exaltation,  esi>ecially  of  hearing,  does,  however,  occur.  In  hysterical 
bemiaoffisthesia  the  special  senses  are  usually  involved.  Hysterical  am- 
blyopia is  firequently  accompanied  by  a  concentric  narrowing  of  the  field 
of  vision,  and  sometimes  by  a  loss  of  color-sense,  achramatopmn.  There 
may  be  simply  contraction  of  the  color-field,  or  contraction  of  both  form- 
Aod  color-field,  or  partial  or  complete  reversal  of  the  normal  color- 
fiequenoe,  and  the  contraction  of  the  field  for  form  or  for  color  may  be 
greater  in  one  eye  than  in  the  other.  According  to  the  researches  of 
8.  Weir  Mitchell  and  de  Schweinitz,  in  America  achromatopsia  is  rare 
even  when  there  is  distinct  contraction  of  the  visual  field,  and,  when  it 
to  occur,  usually  takes  the  form  of  reversal  of  the  normal  sequence  of 
^  colors,  so  that  red  is  the  largest  field. 

A  peculiar  psychic  involvement  of  the  special  senses  is  sometimes 
Preseot  The  thing  put  before  the  hysteric  is  seen  or  felt,  but  suggests  no 
<^fresponding  psychical  idea,  and  hence  is  not  recognized.  This  condi- 
^OQ  occurs  along  with  hysterical  sensory  and  even  ataxic  aphasia. 

Hysteria  frequently  invades  those  functions  of  the  body  which  are  not 
^ir^y  connected  with  voluntary  life.  Cardiac  irritability  is  very  fre- 
quent and  often  very  annoying  ;  in  some  cases  a  violent  pain  in  the  cardiac 
^on,  shooting  down  the  arm,  accompanied  by  excessive  rapidity  and 
^Qiallinss  of  the  pulse,  dosely  simulates  angina  pectoris.     Disturbances 
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of  the  vaso-motor  system  are  very  common  :  of  this  nature  must  be  con- 
sidered the  sudden  '^flushings,"  which  may  be  wide-spread,  unilateral,  or 
local ;  also  the  peculiar  local  cddematous  swellings  which  are  often  accom- 
panied with  so  much  cyanosis  that  there  are  great  blueness  and  coldness 
of  the  surface  (blue  cedemd),  as  well  as  the  swellings  and  enlargements 
about  joints  which  may  closely  mimic  organic  disease. 

Possibly  as  the  result  of  vaso-motor  relaxation,  hemorrhages  occur 
from  the  nose  or  the  stomach,  and  are  esi)ecially  prone  to  be  severe  when 
there  is  suppression  of  the  menstruation.  Care  is  sometimes  necessary  to 
avoid  mistaking  for  a  true  hiemoptysis  the  bleeding  produced  by  suck- 
ing or  otherwise  irritating  the  gums.  At  times  even  the  trophic  nerves 
appear  to  be  affected :  at  least,  cases  of  hysterical  skin-irritation  and  hys- 
terical gangrene  and  hysterical  erythromelalgia  have  been  reported. 

The  temperature  rarely  departs  from  the  norm  in  hysteria,  but  ac- 
cording to  the  French  writers  there  are  three  tyi)e8  of  hysterical  fever : 
in  the  first  form  the  paroxysms  are  irregular,  of  long  duration,  and  accom- 
panied by  various  nervous  disturbances ;  in  the  second  variety  the  fever 
continues  from  one  to  four  weeks,  and  is  accompanied  by  disturbance  of 
the  nutrition,  in  some  cases  the  whole  course  of  the  affection  closely  mim- 
icking that  of  a  typhoid  fever ;  in  the  third  form  the  paroxysms  of  fever 
recur  with  regularity,  so  as  to  give  the  appearance  of  a  true  intermittent 
fever.  Bummo,  according  to  Gilles  de  la  Tourette,  has  found  a  decrease 
of  urea-production  in  hj'sterical  fever.  Exaggerated  temperatures,  120® 
or  130°  F.,  have  been  recorded  from  time  to  time  as  occurring  in  hysteri- 
cal patients.  Most,  if  not  all,  of  these  high  records  have  been  due  to 
skilful  manipulation  of  the  thermometer  by  a  designing  patient,  but  there 
is  reason  for  suspecting  that  extraordinary  local  elevations  of  temperature 
happen  in  hysteria. 

Respiratory  disturbances  are  common;  violent  paroxysms  of  acute 
dyspncea  from  hysterical  laryngeal  spasm  may  simulate  true  laryngismus 
stridulus.  Hysterical  aphonia  from  laryngeal  palsy,  and  a  hoarse,  croak- 
ing, laryngeal  cough,  are  very  common.  Intensely  rapid  breathing,  from 
fifty  to  one  hundred  and  fifty  per  minute,  without  alteration  of  the  pulse- 
rate,  with  or  without  dyspncea,  occiisionally  occurs. 

Secretion  is  oft^en  affected ;  profuse  sweating,  general  or  local,  maj" 
occur,  and  may  be  attended  with  sufficient  hemorrhage  to  color 
pei'spiration  deep  rose-red  (hcematidrosis,  bloody  sweat).    One  of  the  i 
characteristic  symptoms  of  the  hysterical  paroxysm  is  its  paafiiiig  i 
with  an  enormous  discharge  of  limpid,  almost  colorleflB,  urine  of '. 
specific  gravity.    More  serious  is  the  partial  or  even  ooiiq»lete  sappmrimri 
of  urine  (anuria),  which  may  for  a  long  time  so  prevent  fli6 
urea  that  the  sweat  and  other  secretions  become  loaded  wiOk  It 

Disturbances  of  digestion  are  almost  universal ; 
and  coiLStipation,  enormous  tympanitic  distention  of  the  1 
geal  spasm  interfering  with  swallowing,  vomiting,  whidi  i 
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and  continue  for  dayB  and  weeks,  are  ordinary  phenomena.  In  the 
sie\'orest  cases  of  vomiting,  fecal  matter,  or  even  reirtal  injections,  may 
\^  di^M'harged  from  the  mouth.  The  "fasting  girls'-  of  popular  litera- 
ture are  hysterics,  who  ai-e  able  to  live  upon  the  smallest  quantity  of 
fiXKl  and  shrewd  enough  to  deceive  watchers. 

Diagnosis. — ^The  recognition  of  the  pronounced  hysterical  piu^oxysms 
18  so  easy  as  to  i-equire  no  discussion,  but  in  the  more  larvated  forms  of 
hysteria  the  diagnosis  imiy  be  made  with  great  difficulty.     In  all  cases 
of  doubt  great  sti-ess  is  to  be  laid  upon  the  presence  of  an  hystericjil  his- 
tor>'  or  of  present  symptoms  of  hysteria.     Nevertheless,  hysteria  may 
i>:>exist  with  organic  nervous  disease,  as  with  organic  disease  of  any  char- 
acter,— a  combination  which  sometimes  lejitls  to  the  gravest  of  errors. 
We  have  seen  the  diagnosis  of  nervous  hysteria  peraisted  in  by  good 
nwHlical  practitioners  to  within  a  few  hours  of  the  death  of  the  patient, 
when  an  examination  of  the  urine  would  have  demonstrated  the  unemic 
nature  of  the  attack.     In  all  serious  cases  it  should  be  an  invariable  rule 
to  examine  in  the  most  thorough  manner  for  the  existence  of  an  organic 
disease,  and  not  to  settle  upon  the  conclusion  that  tJie  symptoms  ai*e 
all  hysterical  because  the  patient  has  hysteria.     On  the  other  hand, 
hysterical  palsies  of  the  most  severe  type  may  exist  without  other  symp- 
toms uf  hysterisi  and  without  an  hysterical  history  that  can  be  made  out. 
In  recognizing  the  nature  of  such  a  palsy  attention  must  be  especially 
l>aid  to  the  foUowing  points :  the  hysterical  paralysis  is  apt  to  be  transient 
;iuU  shifting,  to  go  and  come  suddenly,  and  not  to  conform  in  its  minor 
phenomena  with  the  sequences  and  coincidences  of  organic  palsy ;  also 
to  be  accompanied  by  symptoms  which  do  not  occur  in   the  organic 
paralysis  which  is  simulateil.     Thus,  an  hysterical  hemiplegia  may  be 
attended  with  paralysis  of  the  bladder,  or  an  hysterical  hemiansBSthesia 
amimpauying  the  hemiplegia  is  not  properly  situated  in  its  anatomical 
relations  with  the  coexisting  motor  palsy,  or  electro-sensibility  is  lost 
I       wlien  general  sensibility  is  preserved,  etc.     An  atj^pical  paralysis  in 
»omen  is  in  the  m^ority  of  cjises  hysterical ;  in  men  it  is,  perhaps, 
somewhat  more  frequently  syphilitic. 

An  hysterical  paralysis  may  immediately  follow  a  slight  injur>'.  If 
contractures  develop  at  once,  or  if  after  a  time,  in  spite  of  complete 
paralysis  and  relaxation,  there  is  no  wasting  of  the  muscles,  or  if  there 
» any  irregularity  of  position  between  the  disturbances  of  sensibility  and 
the  alterations  of  mobility,  or  if  there  is  even  a  very  pronounced  local 
uasthesia^  the  paralysis  is  probably  hysterical.  In  coexisting  organic 
palsy  of  sensation  or  motion,  sensation  almost  always  improves  first ;  in 
numicking  hysterical  states,  motion  nsoally  improvas  before  sensation. 

In  hysteria  oonadousness  may  be  oompletely  loBt^  bat  partial  loss  is 
1^  common  and  cha*aetei*igtie.  In  some  cases  the  patient  seems  to  l>e 
oonacioiiB  daring  the  attack,  and  afti»rward«  h;iii  no  rprnprnhrance  of  what 
ba  ooearred ;  in  other  emm  the  patient  apptJiu^U^M    iuy.  iiacJons  daring 
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the  attack,  but  has  a  complete  after-memory  of  what  has  happened.    Both 
these  conditioiis  of  subconsciousness  are  almost  diagnostic  of  hysteria. 

In  an  hysterical  affection  of  the  joint  simulating  inflammation  the  true 
nature  of  the  attack  can  usually  be  recognized  by  attention  to  the  fol- 
lowing considerations :  first,  the  muscular  rigidity  can  be  overcome  by 
mildly  persistent  efforts  while  the  patient's  mind  is  diverted,  and  yields 
readily  during  sleep  and  disappears  during  anesthesia  or  even  under  a 
fiill  dose  of  chloral  or  opium ;  second,  there  is  no  rise  of  temperature  in 
the  joint,  although  the  parts  look  red  and  inflamed ;  third,  in  muscles 
which  have  apparently  undergone  atrophy  the  electrical  reaction  remains 
normal ;  fourth,  the  loss  of  function  of  the  part  varies  greatly  from  time  to 
time  as  the  patient's  attention  is  diverted  from  it,  and  is  also  exaggerated 
by  fatigue  and  nervous  exhaustion.  In  the  onset  of  an  organic  disease 
of  the  joint  interference  with  function  is  prone  to  precede  the  develop- 
ment of  pain ;  in  the  hysterical  disorder  pain  generally  appears  first 

Hysterical  lateral  spinal  curvature  occurs  in  neurasthenic  women,  in 
whom  a  true  lateral  curvature  is  very  frequent ;  unlike  true  lateral  cur- 
vature, it  is  usually  an  outcome  of  spasm  and  disappears  during  sleep  or 
ansesthesia. 

A  localized  swelling  in  the  abdomen  of  hysterical  women  sometimes 
gives  upon  palpation  the  feeling  of  a  hard  tumor  (phantom  tumor) ;  ordi- 
narily the  presence  of  percussion  clearness  renders  the  diagnosis  easy, 
but  even  in  moderately  obese  women  this  sign  sometimes  &ils.  During 
anaesthesia  the  phantom  tumor,  being  the  outcome  of  muscular  spasnii 
disappears. 

The  nature  of  the  hygterioal  breast  is  to  be  recognized  by  the  excessive 
superficial  tenderness,  so  that  slight  irritation  produces  as  much  distress 
as  hard  pressure,  by  the  diffuseness  of  the  swelling  and  the  constant 
variation  in  the  size  and  hardne&s  of  the  breast,  and  by  the  increase 
of  symptoms  at  the  menstrual  period,  at  the  approach  of  stormy  weather, 
or  after  general  fatigue.  In  many  instances  the  coming  and  going  of  the 
symptoms  make  the  nature  of  the  case  unmistakable.  In  girls,  and  not 
rarely  in  neurotic  boys,  at  the  period  of  sexual  unfolding,  one  breast  will 
suddenly  become  hot  and  exceedingly  painful  and  tender,  and  perhaps 
there  will  be  escape  of  a  few  drops  of  sero-lacteal  fluid,  the  whole  beiDg 
a  neurotic  phenomenon  and  subsiding  without  ii\jury. 

Prognosis. — In  our  opinion,  it  is  doubtful  whether  death  ever  oceans 
from  hysteria :  the  reported  cases  have  probably  been  instances  of  com.- 
fhsional  insanity,  acute  mania,  or  other  disease.  The  prospect  of  cure 
in  a  case  of  hysteria  is  in  inverse  proportion  to  the  age  at  which  tixe 
hysterical  temperament  has  appeared.  An  acquired  h3rsteri%  due  tx) 
some  removable  or  temporary  depressing  cause,  may  rapidly  yield  tx> 
treatment,  but  a  congenital  hysterical  temperament  can  only  be  abated* 

Treatment. — By  proper  education  from  early  childhood  it  is  po88iM« 
largely  to  modify  the  nervous  temperament  and  often  to  prevent  tlM 
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development  of  hysteria.     The  indications  are — ^first,  to  increase  the 
robustness  of  the  whole  person,  and  especially  of  the  nervous  system ; 
second,  to  reduce  excessive  sensitiveness  by  accustoming  the  nervous  sys- 
tem to  moderate  exposure  and  hardships ;  third,  to  develop  in  the  child 
the  habit  of  obedience  (first  to  those  who  are  above  it,  and  afterwards  to 
its  own  personality,  led  by  a  sense  of  right  and  wrong ;  in  other  words, 
to  teach  the  habit  of  subjection  to  control  from  without,  in  order  that  the 
|M>wer  of  self-control  from  within  may  later  be  developed)  ;  fourth,  to 
bring  about  as  much  of  intellectual  development  as  shall  give  to  the 
child  abundance  of  interest  outside  of  itself  and  its  immediate  surround- 
iogs  and  shall  form  a  basis  for  character ;  fifth,  to  inculcate  unselfishness 
and  to  develop  other  traits  of  character  such  as  are  recognized  as  worthy 
of  imitation  throughout  the  world.     When,  where,  and  how  these  things 
diall  be  done  must  depend  upon  the  circumstances  of  the  individual  child. 
Country  life  is  usually  preferable  to  city  life  ;  a  moderate  living,  to  a  home 
of  luxury ;  home  training,  to  training  in  boarding-schools  or  other  insti- 
tutions ;  plain  food,  to  high  living.     In  all  cases  it  is  essential  that  those 
▼ho  have  charge  of  the  child  be  themselves  not  nervous  or  hysterical. 

In  developed  hysteria  the  basal  treatment  must  ordinarily  be  that  of 
neurasthenia.     The  rigidity  with  which  this  treatment  must  be  enforced 
depends  upon  the  needs  of  the  individual  case.     Living  in  the  open  air, 
with  plain  and  simple  but  nutritious  food,  graded  exercise,  and  freedom 
from  care,  social  dissipation,  or  other  excitements,  in  some  cases  will  suf- 
fice ;  but  in  severe  cases  the  removal  from  home,  the  putting  to  bed,  the 
iwlation  of  the  so-called  "  rest-cure,"  are  not  only  of  the  greatest  physical 
Iw&^t^  but  afford  opx>ortunity  for  that  domination  and  moral  training  by 
the  physician  and  the  nurse  which  are  so  essential  to  the  welfiire  of  the 
hysteric    Under  these  circumstances  the  selection  of  the  nurse  is  a  matter 
of  the  greatest  importance.     She  must  have  the  tact  to  control  the  patient 
without  causing  unnecessary  irritation,  and  must  in  her  person  be,  as  far 
as  may  be,  agreeable  to  the  patient.    The  intent  of  the  moral  mauagement 
of  the  hysteric  is  to  develop,  first-,  a  willingness  to  be  unselfish,  and, 
Becondly,  the  habit  of  self-control.     In  exceptional  cases  a  careful,  skilful 

t  unrolling  of  her  own  character,  of  its  difficulties,  its  dangers,  and  its  pos- 
sibilities^ has  a  most  happy  effect  upon  the  intelligeut  victim  of  hysteria. 
Tsoally,  however,  it  is  necessary-  first  to  teach  the  habit  of  obedience  or 
sabmission  to  control  from  without,  which  habit,  when  acquired,  becomes 
^  basis  of  advance  of  character  to  self-control. 

The  patient  must  first  be  made  to  perceive  that  complaints  do  not 
bring  sympathy,  but  cause  disgust  and  disregard.  The  hysterical  attack 
BiQSt  be  made  as  disagreeable  as  possible ;  this  not  simply  to  prevent  the 
^Iftl  bringing  on  of  the  attacks,  but  to  afford  a  motive  which  shall  aid 
^be  will  of  the  patient  in  preventing  an  attack.  The  paroxysm  may 
^*8Bally  be  cut  short  by  the  hypodermic  injection  of  apomorphine,  by  the 
cold  bath,  and  by  other  procedures.    In  hospital  practice  the  severest 
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ptiroxysms  are  sometimes  set  aside  by  threatening  to  cut  the  hair,  by 
opening  soda-water  siphons  in  the  face,  and  by  other  rough  measures, 
which,  although  they  may  be  justifiable  against  professional  hysterioE 
who  are  using  the  paroxysms  for  definite  purposes,  in  the  contiuuoof 
treatment  of  the  disorder  do  harm  rather  than  good.  Sometimes,  how- 
ever, measures  of  such  chjiracter  are  of  the  greatest  service  if  used  witt 
due  caution  and  judgment.  Some  time  since,  a  furious  epidemic  of  hys 
tc^'ia  occurred  in  a  Philadelphia  chaiitable  institution  for  the  care  of 
children,  and  re^iuired  the  temporarj^  scattering  of  the  children  among 
various  hospiUils.  In  two  of  the  cases  no  treatment  interrupted  the  re- 
turn of  the  paroxysms  until  the  childi^en  were  kept  without  food  for  three- 
quarters  of  a  day  and  then  heavily  fed,  atlter  which  to  one  of  them  in  the 
presence  of  the  other  was  given  ether  iis  slowly  and  as  disagreeably  a£ 
possible,  so  as  to  provoke  screaming,  fighting,  and  excessive  vomiting, 
the  result  being  the  immediate  cure  of  both  cases. 

It  is  often  of  the  greatest  importance  to  afford  a  strong  motive  which 
shall  reinforce  the  weak  will  of  the  hysterical  pei'son.  As  is  well  known, 
emotional  excitement  will  temporarily,  or  perhaps  permanently,  put  an 
end  to  long-continued  hysterical  palsies ;  but  the  creation  of  an  emotional 
excitement  is  entirely  different  from  the  installation  of  a  powerful  per- 
manent motive. 

Even  of  more  influence  than  a  strong  motive  are  fiiith  on  the  part  of 
the  patient  and  powerful  dominant  idesis.  It  is  probable  that  in  this  way 
a(;t  hn^iiotism,  mock  surgical  operations,  bi*ead-pills  given  with  abso- 
lute carefulness  as  to  detail  of  iidministration,  faith-cures,  pilgrimages, 
metallic  tractors,  magnetism,  and  the  numerous  procedures  which,  having 
little  or  no  direct  remedial  powers  in  themselves,  have  yet  cured  nuuieroofi 
cases  of  hysteria.  Hypnotism  is  sometimes  of  the  greatest  value,  but  it 
is  necessiiry,  in  employing  it,  to  exercise  great  care,  lest  the  attention 
which  it  brings  to  the  patient,  and  even  the  state  itself,  may  do  injoiy. 
In  accidental  or  acquired  hysteria  hypnotism  may  be  used  more  freely 
than  in  the  original  neuropathic  disorder.  It  is  not,  according  to  our 
belief  and  experience,  any  suggestions  made  in  the  hypnotic  state  that 
do  good ;  we  have  ciu^ed  hysterical  contractures,  tremors,  paralysis,  etc, 
by  hypnotism  without  any  suggestions,  the  result  having  been,  no  doubt, 
due  to  a  mental  impression. 

In  bad  ciises  of  hysteria  it  is  very  imx>ortant  that  the  physician  da 
not  intensify  the  symptoms  by  too  much  attention.  The  hysterical  wonuui 
cnives  sympathy  inordinately,  and  occasionally  has  towards  the  docUn 
distinctly  sexual  feelings.  In  hysterical  retention  of  urine  the  nurse^  no^ 
the  doctor,  should  di*iiw  off  the  urine.  In  hysterical  vomiting  no  attei^ 
tiou  should  l)e  paid  to  the  symptom  unless  it  becomes  so  seveire  as  t-« 
threaten  the  general  nutrition,  when  the  various  anti-emetics,  especiaU^ 
cocaine,  and  blisters  upon  the  epigiistrium,  may  be  tried.  Artifid^ 
feeding  should  soon  be  resorted  to ;  semi-liquid,  half-digested  fi>od  shooL^ 
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U*  given  by  means  of  the  nasal  oesophiig(»al  tube,  and,  if  it  be  not 
retaineiL  by  the  rectum. 

In  hysterical  special-sense  hyperassthesia  it  is  essential  that  the  patient 
should  mit  be  shut  up  in  a  dark  room  or  an  extremely  quiet  apartment, 
hnt  that  she  should  be  forced  to  endure  at  least  a  moderate  i)ortion  of  the 
unriiial  stimulus  which  is  affirmed  to  cause  pain.  Blisters  behind  the 
*^yeN  closure  of  one  or  both  eyes  with  sticking-plaster,  etc.,  may  some- 
times be  i-esorted  to  with  good  effect,  but  are  liable  if  used  injudiciously 
111  do  harm  by  riveting  the  attention  of  the  patient  upon  the  symptom. 

Tnuii'S  and  antispasmodicii  are  sometimes  useful  in  the  treatment  of 
hysteria.  Asafetida,  valerian,  musk,  and  even  camphor,  may  be  em- 
pl(»\ed  freely,  as  there  is  scarcely  any  danger  of  doing  injury  with  them. 
Tbc  bromides  have  more  power  than  any  of  these  remedies,  but  are  dis- 
tinctly more  capable  of  harm  ;  whilst  chloral,  morphine,  and  other  nar- 
ititU'Sj  though  sometimes  it  may  l)e  necessiiry  to  use  them,  are  dangerous. 
TluTe  is  always  overhanging  the  use  of  these  narcotics,  and  especially 
tbe  ufie  of  alcohol,  the  gmvest  danger  of  the  narcotic  habit.  It  nuist  not 
W  fiirgtitten  that  the  pains  of  the  hysteric  which  are  comi)lained  of  as 
Quntterable  agony  otlen  disappear  in  a  moment  under  pleasiu^able  ex- 
i-it*-ment.  Cannabis  indica  is  especially  usefid  when  the  headache  takes 
on  the  character  of  migraine. 

In  hysterical  pseudo-angina  it  is  probable  that  the  pain  is  due  to  some 
ilisorder  of  the  cardiac  appanitus,  and  is  not  itself,  therefore,  directly 
bysterical.  Certain  it  is  that  the  pain  may  often  be  relieved  by  nitro- 
flji-erin  or  amyl  nitrite,  and  the  paroxysm  set  aside  by  the  pei-sistent  use 
of  cardiac  tonics,  such  as  digitalis  and  Ciiffeine. 

Ill  spinal  irritiition  and  in  hyi)envsthetic  ovai-ies,  mild  counter-irrita- 
tiim  is  sometimes  of  service,  though  a  better  residt  is  often  obtained  by 
tb«»  application  of  a  belladonna  plaster.  Hypodermic  inje<itions  of  water 
wv  frequently  most  efficacious  in  relieving  se\'ere  pains  or  overcoming 
iibuiunia,  provided  the  hysteric  believes  that  the  water  is  a  strong  solu- 
tiun  of  morphine. 

ASTASIA  ABASIA. 

DEnNiTiON. — A  condition  in  which  the  patient  when  lying  down  can 
move  both  legs  and  arms  without  disturbance  of  power  of  coordination, 
*>ut  (-annot  stand  up  or  walk. 

SvirPToaiATOLOGY. — This  condition,  which  appears  to  have  first  been 
<^ril)ed  by  Blocq  in  1888,  may  develop  suddenly  or  may  come  on 
Penally.  It  may  exist  in  its  complete  form  or  in  any  degree  of  par- 
^^neaa  Relapses  are  said  to  be  common  after  coitus.  Three  forms 
"^  it  can  be  uuide  out :  the  distinctly  hysterical  (hysterical  qUub^  Weir 
^^■^ohell),  in  which  at  fii'st  the  patient  is  often  nnconscions  of  the  exist- 
ence of  the  condition  ;  the  hypochondriacal ;  and  the  psychical,  in  which 
'^  IK  dependent  upon  a  dominant  idea.  In  the  hypoGhondriacal  fima 
^  attempts  to  walk  or  stand  are  usually  aasociatod  with 
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and  mental  distress,  violent  palpitation^  giddiness,  varioas  parffisthesis, 
and  disturbances  of  vision.  The  most  plausible  explanation  of  astasia 
abasia  is  that  it  is  the  resolt  of  loss  of  power  of  the  cortical  centimes 
which  coordinate  the  actions  of  standing  or  walking,  although  the  exist- 
ence of  such  centres  has  never  been  demonstrated. 

Treatment. — ^The  underlying  neurasthenic  or  hysterical  condition 
must  be  rectified.  Friedlander  advises  also  careful  systematic  gymnastic 
training :  first,  passive  movements  lying  down ;  second,  resistant  move- 
ments lying  down ;  third,  resistant  movements  in  sitting  posture ;  fourth, 
resistant  movements  in  standing  posture ;  fifth,  standing  without  sup- 
port ;  sixth,  practice  in  starting  ;  seventh,  practice  in  walking. 

SINGULTUS. 

The  peculiar  convulsive  motion  of  the  diaphragm  and  neighboring 
parts,  known  as  Hiccough  or  Hiccup,  may  be  of  reflex  origin,  due  to 
disease  of  the  lungs,  peritoneum,  stomach,  liver  and  gall-bladd^,  intes- 
tines, uterus,  or  prostate,  or  to  mediastinal  tumors.  It  also  may  be  the 
outcome  of  disease  at  the  base  of  the  brain,  or  may  be  purely  functionaL 
In  alcoholism,  rachitis,  or  typhoid  and  other  low  fevers,  etc.,  it  may  be 
the  cause  of  death. 

Treatment. — Very  cold  or  veiy  hot  or  irritant  drinks  sometimes 
are  of  service.  Cocaine,  musk,  the  bromides,  camphor,  chloroform, 
given  by  the  mouth  in  full  dose,  are  often  efficient.  Chloral,  amyl 
nitrite,  hypodermic  injections  of  morphine  with  atropine,  and  even  in- 
halations of  ether,  may  be  used  on  occasion.  In  very  i)ersistent  cases 
threatening  life,  the  stomach  may,  if  circumstances  favor,  be  washed  out 
and  then  allowed  to  rest  absolutely  from  food,  drink,  or  medicine  for 
one,  two,  or  even  three  days.  The  patient  during  this  time  should  re- 
ceive digested  nutritive  enemas  and  an  enema  of  feebly  alkalized  water 
(sodium  carbonate),  as  large  as  can  be  retained,  alternately  eveiy  four 
hours,  sufficient  chloral  and  opium  being  put  in  these  enemata  to  main- 
tain a  semi-narcotism,  or  at  least  to  control  the  hiccough.  Stimulants 
may,  if  required,  also  be  given  by  the  rectum. 

VERTIGO. 

Definition. — A  sensation  of  motion  or  swimming  in  the  head^  or  an 
appearance  of  motion  in  surrounding  objects  which  really  are  at  rest.* 

As  vertigo  is  really  a  symptom,  it  may  arise  from  very  many  causes. 
The  peculiarities  of  a  vertigo  have  no  known  relations  with  its  causes. 
For  the  purposes  of  diagnosis  and  subsequent  treatment  it  is  essential  to 


*  strictly  Rpeaking:,  vertipo  is  the  whirling  of  objects  around  the  person  ;  giddi- 
ness, the  sensation  of  swimming  in  the  head  or  motion  in  the  head.    But,  as  the  twt» 
conditions  vary  indefinitely  in  their  manifestations  and  grade  in  every  possible  wa^r" 
into  one  another,  the  term  vertigo  has  come  to  be  employed  as  including  all  difloiden^ 
of  cerebral  sensation  affecting  codrdination. 
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recognize  the  cause  of  the  symptoms.    The  most  important  etiological 
varieties  of  vertigo  are  enumerated  as  follows : 

Organic  vertigo  may  be  produced  by  any  form  of  brain-disease,  as  well 
as  b}'  locomotor  ataxia,  probably  from  involvement  of  the  portion  of  the 
base  of  the  brain. 

Epileptic  vertigo.    See  Epilepsy. 

Cardiac  vertigo  is  usually  the  result  of  cardiac  fatty  degeneration  or 
other  form  of  fiedling  heart ;  it  is  really  syncopal.  Mai  de  montagne  (the 
headache,  vertigo,  dyspnoea,  nausea,  and  vomiting  produced  in  some 
persons  by  high  mountain  ascent),  and  the  swimming  of  the  head  seen 
iu  individuals  with  arterio-sclerosis,  are  probably  also  due  to  lack  of 
blood-supply  to  the  brain. 

Hysterical  vertigo  usually,  but  not  always,  takes  some  bizarre  form. 
Peripheral  vertigoes  are  produced  by  irritation  in  parts  of  the  body  dis- 
tant from  the  brain.    The  most  important  of  them  is  the  so-called  gastric 
tniigoj  which  in  its  acute  form  is  often  associated  with  intense  headache 
and  partial  blindness  or  double  vision,  and  is  usually  relieved  by  vomiting. 
It  is  often  directly  traceable  to  the  use  of  strawberries,  lobsters,  shell-fish, 
or  other  articles  of  diet  out  of  harmony  with  the  digestion  of  the  indi- 
Tidnal.     Chronic  gastric  vertigo,  due  to  persistent  dyspepsia,  in  which 
the  vertigo  recurs  frequently  from  two  to  four  hours  before  eating,  is  a 
nmch  rarer  affection  even  in  dyspeptics  than  is  the  gastric  vertigo  directly 
doe  to  irritation  of  the  stomach.     How  far  chronic  dyspeptic  vertigo  is 
the  outcome  of  gastric  irritation,  and  how  far  it  is  due  to  the  presence  in 
the  blood  of  poisons  from  imperfect  digestion,  is  uncertain.     A  peculiar 
giddiness,  with  a  sense  of  weight  or  intense  pain  in  the  eyes,  may  be  the 
only  manifest  symptom  of  tape- worm.     Polypi  and  other  gross  laryngeal 
IttioDs  have  in  some  cases  produced  distinct  vertigo.     Irritation  of  the 
nasal  mucous  membrane,  and  of  the  gums  by  retained  teeth,  may  also  be 
enumerated  among  the  causes  of  peripheral  vertigo. 

Special'Sense  vertigo  is  in  one  of  its  forms  the  condition  which  is  pro- 
duced by  whirling  movements,  by  swimming,  by  the  rocking  motion  of 
the  ocean,  and  is  probably  due  to  distui-bance  of  the  circulation,  especially 
in  those  portions  of  the  special-sense  apparatus  which  are  connected  with 
equilibration  or  are  in  some  way  irregular.     Distorted  sense  perceptions 
have,  however,  in  themselves  the  power  of  producing  giddiness.     Thus, 
nystagmus,  paralysis  of  the  external  rectus,  and  more  rarely  of  other  eye- 
mnscles,  may  produce  a  vertigo  which  is  probably  the  result  of  the  con- 
faaon  caosed  in  the  nerve-centres  by  the  non-agreement  of  the  perceptive 
organs  in  their  registration  of  objects.     Usually,  closure  of  one  eye  puts 
w  end  to  ocular  vertigo.     In  some  cases,  however,  it  fails  to  do  so,  prob- 
ably because  there  is  still  a  confusion  between  the  reports  to  the  brain  of 
vision  and  of  the  senses  of  touch  and  hearing.     An  acute  paralytic  squint 
»  almost  always  accompanied  by  double  vision  and  giddiness.    The  con- 
comitant squint — ic,  the  squint  due  to  diseases  of  the  eye  itself— is 
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rarely  a<?<5ompanied  by  either  of  these  symptomB,  probably  because  it  is 
usually  very  slowly  developed  and  the  brain-centres  form  the  habit  of 
disregarding  the  visual  images  in  one  of  the  two  eyes.  Disturbances 
even  of  the  external  ear  or  of  the  Eustachian  tube  may  produce  vertigo 
which  is  probably  reflex.  Diseases  of  the  aural  labyrinth  are  very  prone 
to  cause  pronounced  vertigo,  and  sudden  congestion  or  apoplexy  of  the 
semicircular  canals  may  give  rise  to  a  sudden,  violent  vertigo,  accom- 
panied by  excessive  pallor,  sweating,  and  symptoms  of  imminent  syn- 
cope, or  even  death.  Such  cases  were  first  described  by  M6nifere  in 
1861,  and  constitute  MHiire^s  disease,  which  must  be  distinguished  from 
VoUolirvPa  disease,  which  is  an  acute  purulent  labyrinthic  otitis,  accom- 
panied by  violent  pain,  and  followed  by  complete  unconsciousness,  high 
fever,  and  delirium.  Chi'onic  labyrinthine  disease  may  cause  a  persistent 
aural  vertigo,  which,  however,  should  not  be  called  M6ni6re's  disease. 

ToxcBTfiic  vertigo  may  be  produced  by  alcohol  or  various  poisons  or  by 
uraemia,  or  may  be  the  result  of  lithsemia ;  indeed,  a  lithcemic  vertigo  is 
the  most  common  form  of  vertigo,  and  often  causes  the  greatest  alarm. 
Its  true  nature  is  to  be  recognized  by  detecting  the  lithsBmia. 

Essential  vertigo  represents  a  class  of  infrequent  cases  in  which  the 
vertigo  may  be  very  severe  and  yet  no  cause  be  discoverable.  It  is 
probable  that  in  these  cases  there  are  lesions  of  still  unrecognized  brain- 
centres  of  equilibration. 

Treatment. — There  is  no  known  specific  treatment  of  vertigo.  Be- 
lief is  to  be  obtained  by  learning  the  cause  of  the  vertigo.  When  this 
cannot  be  reached  nothing  can  be  accomplished. 

EPILEPSY.     IDIOPATHIC   EPILEPSY. 

Definition. — A  disease  of  unknown  pathology,  in  which  at  irregular 
intervals  and  without  obvious  existing  causes  nerve  disturbances  occur, 
in  most  cases  accompanied  by  loss  of  consciousness  and  very  frequently^ 
by  convulsive  movements. 

Etiology. — Epilepsy  is  probably  in  about  twenty-five  per  cent,  of 
the  eases  due  to  direct  inheritance.  In  a  large  number  of  cases  it  is  th^ 
exaggeration  of  the  neuropathic  root-stock.  Alcoholism,  consanguineou^ei 
marriages,  scrofula,  rachitis,  extreme  poverty  or  dissipation,  anything 
which  exhausts  the  vitality  of  the  parent  and  tends  to  the  production  oJC 
nerve-degeneration  in  the  child,  has  a  great  influence  in  the  prodnctio:Ki 
of  the  congenital  epileptic  diathesis.  This  diathesis  is  probably  also  Um.« 
outcome  of  transitory  unnoted  conditions  in  either  parent  at  the  time  (^'^ 
conception,  or  in  the  mother  during  pregnancy.  Epileptiform  attactar"fl 
produced  by  chronic  poisonings  (especially  chronic  alcoholism),  1:^7 
peripheral  irritation,  by  violent  emotional  disturbances,  if  repeated,  mai^y 
cause  a  continuing  epilepsy  by  forming  in  the  nervous  system  the  habit  c^f 
discharging  paroxysmally  nerve-force  at  irregular  intervals.  Epilepi^  ifi 
somewhat  more  frequent  in  the  male  than  in  the  female,  and  may  develop 
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in  very  early  infancy.  In  a  large  proportion  of  cases  it  appears  about  the 
time  of  puberty.  Probably  about  one-fourth  of  the  cases  have  the  first 
convulsion  under  thirteen  years  of  age,  one-half  under  nineteen  years, 
and  the  remaining  one-fourth  under  thirty  years.  The  number  of  cases 
occurring  beyond  the  age  of  thirty  years  is  so  small  as  not  to  affect 
statistics. 

Morbid  Anatomy. — ^Although  after  death  the  brain  of  the  epilep- 
tic is  often  found  diseased,  and  although  various  assertions  have  been 
made  as  to  the  nature  of  the  lesion  of  epilepsy,  no  clear  light  has  been 
thrown  upon  the  subject,  unless  it  be  by  the  researches  of  Chaslin,  who 
ateerts  that  the  basal  lesion  of  epilepsy  is  a  non-inflammatory  degenera- 
tion, in  which  the  neuroglia  of  the  brain  is  transformed  into  an  abnormal 
tissue  composed  of  bundles  of  fibrillsB  much  longer  and  much  more  dis- 
tinct than  those  in  normal  brains.    The  nerve-cells  are  reduced  in  size 
and  number,  and  tlieir  processes  shrunken  or  altogether  removed ;  the 
capillaries  are  for  the  most  part  completely  intact,  without  that  cellular 
infiltration  of  their  walls,  and  especially  of  their  sheaths,  which  is  so 
pronounced  in  inflammatory  sclerosis.    Some  of  the  capillaries,  however, 
are  dilated,  and  occasionally  there  is  one  with  its  walls  thickened.    There 
is  no  reason  for  believing  that  there  is  any  special  connection  between 
the  disorder  and  disease  of  the  comu  Ammonis,  although  Sommer,  Hoff- 
mann, and  Fischer  have  reported  cases  in  which  there  was  demonstrable 
diiiease  of  that  convolution.     It  is  much  more  probable  that  the  lesion, 
whatever  it  may  be,  especially  affects  the  x>sycho- motor  zone. 

Of  the  numerous  theories  of  the  disease  which  have  been  brought 
forward,  only  two  are  worthy  of  notice  here.  These  are — first,  the  vaso- 
motor theory,  that  the  convulsion  is  due  to  the  sudden  overaction  of  the 
vaao-motor  centre  in  the  medulla,  contracting  the  brain-vessels  and 
caoaing  a  convulsion  by  anemia ;  second,  the  discharge  theory,  in  ac- 
cordance with  which  the  cortical  cells  become  at  irregular  intervals  so 
Borcfaarged  with  nerve-force  that  an  overfiow  occurs  and  produces  a  gen- 
eral disturbance.  Of  these  theories  the  latter  is  the  more  plausible. 
Itshoold  be  noted,  however,  that  it  does  not  elucidate  the  ultimate  nature 
of  epilepsy,  but  simply  explains  the  mechanism  of  the  paroxysm. 

Symptomatology. — The  typical  epileptiform  convulsion  begins  with 
ft  peculiar  sensation,  which  is  known  as  the  aura,  and  is  succeeded  at  once 
by  a  wild,  harsh  scream,  the  epileptic  cry,  and  also  by  complete  un- 
conaciousness,  accompanied  by  a  general  tonic  spasm.  This  period  of 
t<Hiic  spasm  is  accomimnied  by  pronounced  pallor  of  the  face,  and  lasts 
from  a  few  seconds  to  two  minutes.  In  it  the  head  and  eyes  are  usually 
turned  violently  to  one  side,  and  the  facial  muscles  contracted, — in  most 
<isu»a  most  markedly  on  the  side  towards  which  the  head  is  turned.  The 
jataare  fixed,  the  arms  flexed  at  the  elbows  and  still  more  strongly  at  the 
^fiflta,  whilst  the  fingers  and  thumbs  are  bent  into  the  position  assumed 
^  grasping  a  pen,  on  account  of  the  conjoint  spasm  of  the  interosseous 
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and  flexor  muscles.  The  position  of  the  extremities  is  that  of  aniversal 
tonic  spasm,  the  parts  being  drawn  in  the  direction  of  the  muscles  of 
superior  power,  so  that  there  is  violent  extension  of  the  limbs,  with 
inversion  and  extension  of  the  feet,  clenching  of  the  hands,  and  some 
opisthotonos.  After  a  time  vibratory  tremors  commence,  and  gradually 
grow  more  and  more  severe,  until  they  are  lost  in  furious  clonic  spasm 
in  which  the  limbs  are  alternately  relaxed  and  jerked  in  movements  as 
wild  and  bizarre  as  they  are  uncontrollable.  Purposive  movements 
never  occur.  During  the  period  of  clonic  spasm  the  face  becomes 
red,  congested,  bloated,  livid,  with  a  continual  change  of  expression  as 
the  spasm  involves  now  this  and  now  that  muscle  of  the  fia>ce.  Owing 
to  the  violent  working  of  the  muscles  of  mastication,  the  saliva  is  forced 
from  the  mouth  in  the  form  of  bloody  froth.  Even  in  the  tonic  spasm 
the  tongue  may  be  bitten,  but  during  the  clonic  spasm  it  is  continually 
thrust  in  and  out  of  the  mouth  and  is  almost  sure  to  be  badly  cut.  The 
pupils  at  the  beginning  of  the  fit  may  be  contracted,  but  absolutely 
immovable  dilatation  occurs  very  early  and  is  the  characteristic  condi- 
tion, interrupted  sometimes  by  extraordinary  oscillations.  The  return 
of  the  pupils  to  the  normal  state  may  be  one  of  the  earliest  evidences 
that  the  paroxysm  has  passed.  During  the  height  of  the  attack  all 
reflexes  are  abolished.    The  sphincters  may  be  relaxed. 

According  to  Magnan,  in  the  early  tonic  stage  of  an  epileptic  attack 
the  pulse  may  be  very  slow,  but  during  the  height  of  a  paroxysm  it  cer- 
tainly is  increased  in  frequency  and  in  force.  The  respirations  are  ster- 
torous, slow,  and  irregular.  In  severe  fits  the  pauses  between  them  are 
sometimes  so  long  that  the  patient  appears  to  have  stopped  breathing. 
If  death  occurs  in  the  fit,  it  is  from  such  arrest  of  respiration.  The 
bodily  temperature  usually  rises, — rarely,  however,  above  102®  P. 

The  stage  of  clonic  convulsion  seldom  lasts  over  three  minutes,  and 
is  followed  by  coma,  and  then  by  deep  sleep,  which  may  continue  three 
or  four  hours.  The  patient,  after  awakening,  suffers  from  headache, 
malaise,  and  general  muscular  soreness.  Directly  after  the  paroxysm 
the  knee-jerk  is  very  often  wanting,  but  the  reflex  activity  is  r^ained 
in  from  one  to  thirty  minutes,  and  may  become  excessive. 

The  description  just  given  is  that  of  a  typical  epileptic  major  convul- 
sion ;  but  any  of  the  phenomena  may  be  wanting.  Before  discussing 
further  these  anomalous  epilepsies,  it  seems  advisable  to  say  a  few  words 
in  regard  to  some  of  the  individual  symptoms. 

The  epileptic  cry  is  frequently  absent,  and  if  it  occur  more  than  onoe^ 
or  more  than  twice  at  the  most,  the  suspicion  of  hysteria  should  be 
aroused.  The  aura,  which  is  often  absent,  takes  a  great  number  of  forms. 
Probably  the  most  common  is  the  gastric  aura,  a  sense  of  distress^  or 
weakness,  or  trembling,  or  of  some  parsBSthesia,  starting  in  the  stomach 
and  ascending.  The  initial  point  of  the  aura  may  be  a  finger,  the  hand, 
the  foot,  the  &ce,  the  tongue,  the  larynx,  the  pharynx,  or  any  other 
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part  of  the  body.  In  either  ease^  when  the  ascending  wave  reaches  the 
neck,  nnconscioosneas  usually  develops  at  once.  The  anra  may  originate 
iu  the  brain  or  in  one  of  tiie  special  senses.  The  x)sychical  aura  may 
consist  of  an  emotion  or  of  an  idea.  Usually  the  emotion  is  one  of 
terror,  and  the  idea  something  disagreeable. 

Of  the  special  sense  auras  the  ocular  is  the  most  frequent,  the  gusta- 
tory the  rarest  The  ocular  aura  may  consist  of  colors,  of  megalopsia, 
of  micropsia,  of  double  vision,  of  amblyopia  deepening  into  complete 
blindness.  In  the  auditory  aura  various  sounds  and  even  words  may  be 
heard.  Any  of  these  auras  may  be  accompanied  by  a  distinct  hallucina- 
tion, which  usually  takes  the  same  form  in  successive  fits.  The  aura 
eommonly  is  instantaneous,  but  in  rare  cases  it  travels  so  slowly  that  one 
or  even  more  minutes  are  required  for  the  development  of  the  fit. 

Anomalous  Epilepsies. — ^The  most  important  anomalous  epilepsy  is 
the  80-called  petit  mal,  which  in  its  ordinary  form  consists  of  a  momen- 
tary loss  of  consciousness,  accompanied  (not  always)  by  excessive  pallor 
<tf  the  foce,  usually  followed  by  immediate  resumption  of  intellectmil 
action,  sometimes  by  consciousness  of  thought.      Between  this  petit 
mal  and  the  gros  mal,  or  migor  attack,  every  grade  of  paroxysm  occurs. 
The  petit  mal  may  be  accompanied  by  an  aura,  by  the  epileptic  cry, 
by  general  quiet  muscular  relaxation,  and  varies  in  its  length.    The 
most  characteristic  and  essential  feature  of  the  epileptic  paroxysm  is  the 
loss  of  consciousness,  and  yet  without  doubt  during  an  epileptic  attack 
consciousness  may  be  preserved.    A  slow  aura  may  sometimes  be  arrested 
and  the  paroxysms  be  aborted  by  a  tight  compression  of  the  limb  above 
the  initial  point ;  and  we  have  seen  cases  in  which  the  aura  habitually 
suffered  spontaneous  arrest  at  a  certain  point  with  abortion  of  the  other 
symptoms. 

In  the  early  development  of  an  epilepsy  in  a  child  the  whole  paroxysm 
may  consist  of  a  sudden  painful  sensation  in  the  stomach,  with  pallor, 
bat  without  loss  of  consciousuess,  these  paroxysms  continuing  in  spite 
of  treatment,  and  slowly  changing,  after  years  it  may  be,  into  a  fully- 
formed  epilei)sy. 

Hughlings  Jackson  has  reported  a  ease  in  which  the  attacks  of  petit 
mal  consisted  of  a  brief  mental  confusion  with  aphasia  ;  C.  H.  Yere  one 
in  which  the  chief  phenomenon  was  a  furious  salivation. 

Nocturnal  epUepsy  is  that  form  in  which  the  attack  occurs  at  night, 
either  with  or  without  the  patient  being  awakened. 

EpUepma  procurHvay  or  procursive  epUepsy,  is  that  form  in  which,  with 
or  without  a  primary  epileptic  cry,  the  patient  starts  to  run  forward  or 
in  a  circle  and  after  a  time  wakes  up  or  falls  in  a  convulsion  or  coma. 
This  procursive  epilepsy  is  rarely  preceded  by  an  aura :  it  is  sometimes 
due  to  organic  diseases  of  the  brain,  but  may  represent  idiopathic  epi- 
lepqr,  and  may  develop  into  the  ordinary  form,  or  continue  for  years 
unchanged.    It  is  said  to  be  closely  associated  with  moral  d^gradatdon. 
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Epileptic  atUomatimn  is  tliat  condition  in  whiqh  simple  or  complicated 
acts  apparently  involving  consciousness  are  performed  by  the  subject, 
who  has  at  such  time  no  proper  control  of  himself  or  knowledge  of  his 
surroundings,  and  also  has  no  after-memory  of  the  occurrence.  Epi- 
leptic automatism  may  represent  the  whole  paroxysm,  or  may  precede  a 
convulsion,  but  in  the  m^gority  of  cases  it  follows  a  convulsion,  which 
under  such  circumstances  is  rarely  severe.  In  its  mildest  form  the 
automatism  consists  in  doing  something  out  of  the  common,  such  as 
removing  the  clothing,  secreting  small  objects,  etc  In  many  cases  the 
series  of  acts  are  so  complicated  and  apparently  rational  that  it  is  almost 
impossible  to  persuade  by-standers  that  the  subject  is  not  conscious. 
Usually  there  is  no  emotional  excitement  in  epileptic  automatism ;  some- 
times, however,  the  contrary  is  the  case,  when  epileptic  automatism  passes 
into  epileptic  mania.  This  mania  may  take  the  form  of  acute  mania  or  of 
an  agitated  melancholia.  In  either  case  the  incoherence  is  usually  less 
than  in  the  corresponding  non-epileptic  affection.  The  attack  is  in  most 
cases  sudden,  and  often  has  for  its  first  phenomenon  a  period  of  violent 
disconnected  speech,  which  is  followed  by  the  mania^  or  by  an  ambitious 
or  mystic  or  erotic  delirium,  in  which  sentence  after  sentence  flows  forth 
with  extraordinary  volubility.  Sometimes  there  is  a  delirium  of  persecu- 
tion. Hallucinations  are  almost  universal,  and  affect  all  the  senses  ;  they 
and  the  delusions  to  which  they  give  rise  conform  to  the  tj'pe  of  the  emo- 
tional disturbance.  The  delirium  may  last  from  a  few  minutes  to  several 
days,  and  is  characterized  by  a  tendency  to  acts  of  extreme  violence, 
destructive,  suicidal,  homicidal.  Even  when  the  mania  is  apparently  of 
mild  tyx)e  there  may  be  a  sudden  outbreak  of  the  greatest  fury,  in  which 
the  patient  runs  amuck  at  all  objects  within  reach,  and,  if  possible, 
commits  homicide. 

The  course  of  epilepsy  is  essentially  chronic,  with  in  most  cases  a  final 
disturbance  of  intellection  which  frequently  ends  in  great  mental  d^ra- 
dation  and  even  complete  dementia.  Sometimes  a  permanent  insanity 
develops  in  the  epileptic,  usually  in  the  form  of  a  melancholic  paranoia, 
with  delusions  of  persecution  and  suicidal  impulses.  In  these  cases  it  is 
probable  that  both  the  epilepsy  and  the  insanity  are  the  ofbpring  of  an 
original  neuropathic  vice  of  constitution.  The  characteristic  mental  state 
of  chronic  epilepsy  is  a  progressively  lowered  mental  power,  with  a  pecu- 
liar irritability  and  brutal  selfishness,  iiccompanied  by  outbreaks  of  furi- 
ous anger  on  the  slightest  provocation.  Even  while  the  mental  powers 
are  still  active,  epileptics  are  frequently  peculiarly  irritable  and  revenge- 
ful ;  after  a  paroxysm  these  tendencies  are  increased.  The  q^H^tic  Matwt 
is  a  condition  in  which  the  patient  remains  for  many  hours  unconscious, 
with  constantly  recurring  paroxysms.  The  likeness  of  such  an  attack  to 
apoplexy  is  increased  by  the  rise  of  temperature,  which  may  reach  110®  F. 

The  epilepsy  which  has  just  been  described  is  the  ordinary  disorder 
occurring  without  apparent  cause ;  but  epileptic  attacks  may  be  produced 


FUNCTIONAL  NEBYOUS  DISEASES.  423 

by  various  causes  and  simulate  the  so-called  idiopathic  or  true  epilepsy. 
Beflex  epilepsies  are  those  in  which  the  convulsions  are  due  to  peripheral 
irritation.  Toxtmnie  epilepsies  are  those  in  which  the  convulsions  are  due 
to  poisons^  notably  to  alcohol,  to  lead,  to  veratrine,  etc. 

In  cardiac  epilepsy  it  is  doubtful  whether  the  nervous  attacks  should  be 
considered  primary  or  secondary.     Two  varieties  of  the  affection  exist. 
In  one  form  the  pulse  becomes  very  slow,  faUing,  perchance,  to  ten  or 
even  less  x>^  minute,  with  generally  subnormal  temperature,  a  face  at 
first  pale  and  then  livid,  and,  it  may  be,  stei*torous  breathing.    The  par- 
ox3rsm  may  be  ushered  in  by  a  distinct  aura-like  sensation ;  the  convulsive 
movements  are  usually  not  severe.     In  the  second  form  of  cardiac  epi- 
lepsy the  heart's  action  is  tremendously  excited  and  powerful,  the  face 
deep  purple,  spotted  or  blotched  with  ecchymotic  exudations,  the  con- 
junctiva greatly  swollen,  deep  red  in  color,  often  ecchymosed  or  even 
freely  bleeding.    Epistaxis  is  apt  to  be  severe,  and  may  seemingly  bring 
relief.    The  convulsion  is  usually  violent.     There  is  strong  probability 
thsA  both  forms  of  cardiac  epilepsy  start  from  the  heart  or  its  innervation. 
Diagnosis. — ^The  recognition  of  an  epileptiform  convulsion  is  so  easy 
as  to  require  no  further  discussion.     The  decision  that  the  convulsion  is  a 
manifestation  of  idiopathic  epilepsy  requires  that  it  should  be  shown  that 
ititf  not  due  to  organic  epilepsy,  or  to  reflex  epilepsy,  or  to  toxsemic  epi- 
lepsy.   The  final  decision  that  the  case  is  not  one  of  these  disorders  must 
in  the  end  rest  chiefly  upon  the  failure  to  find  disease  of  the  nervous 
system,  a  peripheral  irritation,  or  a  possible  toxic  cause. 

If  the  convulsion  begin  habitually  in  one  limb,  one  side  of  the  fjEtce, 
or  other  limited  muscular  territory,  and  especially  if  it  be  confined  to 
such  part,  the  gravest  suspicion  should  be  aroused  that  the  case  is  one 
of  Jaeksonian  epilepsy,  due  to  organic  focal  brain-disease.  An  epi- 
lepsy in  which  no  change  can  be  demonstrated  in  the  nerve-centres  may, 
however,  take  on  the  Jaeksonian  type,  so  that  it  is  usually  wise  to  wait 
for  distinct  symptoms  of  organic  brain-disease  which  shall  be  permanent 
in  character  (a  temporary  partial  aphasia  or  monoplegia  may  follow  a 
paroxysm  of  idiopathic  epilepsy)  before  reaching  a  positive  conclusion. 

Beflex  epilepsy  usually  conforms  in  its  type  to  the  idiopathic  disease ; 
its  nature  is  to  be  made  out  only  by  discovering  and  noticing  the  effect 
of  the  removal  of  the  i)oint  of  irritation.     The  practitioner  should  there- 
fore thoroughly  examine  every  epileptic  for  points  of  irritation.    Wounds 
in  the  head  and  other  portions  of  the  body,  astigmatism  and  other  im- 
perfections of  the  eyes,  diseases  or  malformations  of  the  nasal  cavity, 
carious  teeth,  and  especially  retained  milk  teeth,  aural  diseases,  adherent 
prepuce,  intestinal  worms,  have  in  numerous  cases  provoked  refiex  epi- 
leptiform convulsions. 

Of  the  toxffimic  epilepsies  the  alcoholic  may  simulate  not  only  the 
grand  mal  but  also  the  petit  mal.  In  our  experience  reflex  epileptic  con- 
vulsions rarely,  if  ever,  occur  in  groups,  but  the  alcoholic  epilepsy  simu- 
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latea  the  idiopathic  digease  in  the  tendency  to  the  occurrence  of  gfOUp 
of  paroxysms  aud  of  an  epileptic  t^tatiis.  Foither,  in  some  cases  te 
attack  of  alcoholic  epilepsy  is  followed  by  a  uieutiil  derangement  suDtt- 
lating  epileptic  automatism,  but  ia  most  cases  differing  frona  it  in  tliat 
the  alcoholic  subject  during  the  condition  obeys  immediately  aud  niechan- 
ically  all  intiiiences  coming  from  without.  The  ctnivnlsions  of  cinema 
and  of  saturnine  encephalopathy  may  very  closely  resemble  those  af 
idiopathic  epilepsy. 

The  greatest  aid  in  the  diagnosis  of  a  true  epilepsy  may  be  o1 
from  the  consideration  of  the  age  at  which  it  appears.  If  the  first  conml- 
sion  occur  after  the  age  of  thirty  years  has  been  reached,  the  dijignosisof 
idiopathic  epilepsy  must  l>e  made  with  great  reluctiince,  anti  it  uuiy  W 
considered  ai*  a  fixed  rule  with  the  rarest  of  exceptions  that  an  epilepsy 
(not  hysterical)  which  develops  after  the  thirty-fifth  year  of  age  is 
idiopathic,  but  is  due  to  organic  bra  in -disease,  to  alcoholic  or  other  tar- 
lemia,  or  to  reflex  irritation.* 

The  greatest  difficidty  is  scnnetimes  experienced  in  distingriishiiig 
between  hysteria  and  idiopathic  epile|)sy.  It  should  be  remembered  thai 
hysterical  phenomena  frequently  follow  a  purely  epileptic  convulsion, 
and  we  have  seen  long  series  of  hysterical  convulsions  which  have  re* 
sembled  idiopathic  epilepsy  closely  enough  to  w^arraut  the  diagnosis  of 
the  idiopathic  disorder.  Usually  the  nature  of  the  ctiso  can  be  madft 
out  by  noticing  the  following  points.  In  hysteria  the  paroxysm  is  at 
tended  with  great  emotional  disorder,  purposive  movements,  and  espe* 
ciaOy  tetanic  rigidity;  the  muscular  contractions  also  are  irregular  aiiiJ 
produce  lasting  l)izarre  movements.  The  epileptic  paroxysm  lias  no 
emotional  distui^lxince  until  after  the  fit  j  the  muscular  oontractionSr 
except  iu  the  Jackaonian  tyi>e,  involve  the  whole  body,  and  there  is  no 
apparent  purpose  in  them. 

Aid  to  diagnosis  can  ofl^n  be  obtained  by  a  study  of  the  temperature. 
In  ura^mic  convulsions  the  temperatnre  is  often  subnormal ;  it  may,  how- 
ever,  rise.  In  the  single  isolated  epileptic  attack  the  temperature  usuaU; 
rises  distinctl.y,  and  in  the  epileptic  status  is  often  very  high.  The  single 
bystero-epileptic  attack  is  accompanied  by  only  a  slight  rise  of  tempera- 
ture, and  when  there  is  a  series  of  convulsions  the  temperature  Ml* 
immediately  after  each  convulsion,  and  doe^  not  after  successive  attacks 
reach  distinctly  higher  than  with  the  first  convulsion. 

Prognosis. — In  epilepsy  the  prognosis  so  far  as  the  individnal  fit  is 
concerned  is  highly  favorable^  death  occurring  in  the  fit  with  extreme 
rarit^'.  So  tar  as  the  disetise  itself  is  concerned,  the  prognosis  is  highly 
unfavorable,  it  being  very  doubtful  whether  complete  recovery  ever  occnis 
from  true  idiopathic  epilepsy.     We  have  seen  the  fits  recur,  under  con- 
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"^  In  an  experience  inclurling  over  a  thousand  cases  of  epilepey  I  hare  not  met 
with  more  than  one  or  two,  and  those  doubtftil,  exceptions  to  the  rule.     (H,  C.  W.) 
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tinuoua  treatment,  after  having  been  absent  for  six  years.  The  disease 
does  not  necessarily  or  even  usually  greatly  shorten  life,  the  epileptic 
reiy  often  living  to  advanced  middle  life  or  even  to  old  age.  The  ques- 
tion as  to  the  intellectual  future  of  an  epileptic  is  always  of  most  serious 
import  The  resistance  of  the  brains  of  different  individuals  to  retro- 
grade epileptic  changes  varies  very  greatly,  but  three  rules  may  assist  the 
practitioner  in  his  prognosis :  first,  the  earlier  the  age  at  which  the  epi- 
lepsy commences,  the  greater  the  probabilities  of  serious  mental  deterio- 
ntion ;  second,  very  rarely,  if  ever,  is  there  any  distinct  recovery  of 
power,  so  that  symptoms  once  established  are  usually  permanent ;  third, 
tiie  more  frequent  and  severe  the  fits,  the  greater  the  chances  of  intel- 
leetnal  ruin. 

EpUepsy  does  not,  however,  necessarily  end  in  mental  degradation, 

even  when  it  has  come  on  early ;  when  it  has  existed  some  years  with- 

OQt  producing  any  serious  intellectual  results  the  chances  are  always  in 

fikYor  of  the  escax)e  of  the  patient  from  deterioration.     Many  epileptic 

persons  pursue  with  activity  and  success  a  business  or  even  a  professional 

life.    In  estimating  the  prospects  of  a  case  it  is  essential  not  to  mistake 

emotional  excitement,   x>^^<^^~<^^^^^^oi^  ^^  even  pseudo-mania,   for 

ifmptoms  really  of  epileptic  origin  and  evidences  of  permanent  iutellec- 

toal  change.     Such  symptoms  may  be  hysterical,  and  under  treatment 

may  di8api>ear ;   whereas  the  true  epileptic  mental  fEiilure  is  without 

doobt  the  result  of  change  in  the  brain-structure,  and  is  hopeless  of 

lelieL 

In  estimating  in  any  individual  case  the  chances  of  amelioration,  the 
question  whether  the  patient  has  or  has  not  been  skilfully  treated  enters 
very  largely  into  the  judgment.  Again,  a  petit  mal  usually  yields  less  to 
remedies  than  does  a  severe  epilepsy.  The  more  frequent  and  severe 
the  attacks  are,  provided  the  patient  has  not  been  already  under  proper 
treatment,  the  more  brilliant  are  the  results  to  be  hoped  for. 

Treatment. — ^The  treatment  of  idiopathic  epilepsy  naturally  divides 
itself  into  that  of  the  individual  paroxysm  and  that  of  the  series.  As  the 
epileptic  fit  very  rarely  does  immefdiate  harm,  all  that  is  usually  necessary 
is  to  place  the  patient  so  that  he  cannot  injure  himself;  to  loosen  at  once 
&n  tight  bands,  especially  about  the  neck,  and,  in  order  to  prevent  cutting 
of  the  tongue,  to  push  between  the  teeth  a  piece  of  flat  cork  or  rubber 
^th  a  string  tied  to  it,  so  that  if  by  any  means  it  should  get  into  the 
tliroat  it  may  readily  be  withdrawn.  The  inhalation  of  ether  will  usu- 
%  put  an  end  to  the  convulsion,  and  in  our  observation  has  never  done 
karm.  While,  therefore,  it  is  not  necessary,  it  may  be  useful  to  quiet 
the  alarm  and  satisfy  the  craving  for  action  of  nervous  mothers  and  other 
<!ai^takerB.  Besistance  aggravates  the  convulsive  movements,  and  should 
not  be  employed  unless  the  patient  be  in  position  of  peril.  After  the 
Attack  the  sutrject  should  be  allowed  to  sleep  quietly.  In  those  cases 
in  which  there  is  sufficient  time  for  action  between  the  beginning  of  the 
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aura  and  the  unconsciousness,  the  paroxysms  can  very  commonly  be 
arrested  either  by  mechanical  or  by  medicinal  means.  If  the  aura  be 
properly  situated,  the  patient  should  be  taught  to  grasp  the  limb  firmly 
with  the  hand,  or  to  encircle  it  with  a  tight  band;  usually  the  aura 
will  be  unable  to  pass  the  constriction.  When  the  attack  commences  aa 
a  local  spasm,  forcible  breaking  of  this  spasm  by  stretching  the  part 
occasionally  suffices.  Amyl  nitrite  will  in  most  if  not  in  all  cases,  if 
promptly  inhaled,  arrest  the  fit ;  ten  minims  of  it  in  pearls,  or  in  a  little 
vial,  should  be  carried  in  the  pocket  of  the  patient,  and  crushed  or 
emptied  upon  the  handkerchief  and  deeply  inhaled  at  the  first-  inception 
of  the  aura.  This  mode  of  treatment  seems  to  be  entirely  free  from 
danger. 

The  general  management  of  the  epileptic  should  be-  both  hygienic  and 
medicinal.     Moderate  exercise,  intellectual  and  physical,  with  abundant 
sleep,  should  be  strictly  enjoined.     In  the  young  it  is  extremely  impor- 
tant that  the  edue^ition  go  on,  and  that  obedience,  discipline,  and  self- 
control  be  taught.     Over-study,  of  course,  will  do  harm,  but  moderate 
study  may  be  of  service.    So  far  as  possible,  the  epileptic  should  conform 
in  his  daily  life  to  the  habits  and  customs  of  his  class,  and  every  effort 
should  [ye  made  to  prevent  that  withdrawal  of  the  patient  from  society 
and  business  which  the  fear  of  publicity  or  of  physical  injurj*  during  the 
fit,  and  a  false  sense  of  shame,  tend  to  produce.     It  is  much  better  to  take 
the  risk  of  the  convulsion  occurring  in  an  inconvenient  position  than 
unnecessarily  to  seclude  the  patient. 

The  diet  of  the  epileptic  should  be  chiefly,  but  not  altogether,  v^etable. 
Abstinence  from  meiit,  which  has  been  advocated  by  some  authorities,  is 
ceitainly  of  no  value,  and  flesh  may  be  taken  twice  a  day  in  moderate 
quantities  without  any  evil  results.  Tobac<M>,  tea,  and  coffee  are  forbid* 
den  by  authorities,  but  when  used  in  moderate  quantities  probably  do  no 
harm  to  the  adult. 

The  nunil^er  of  the  older  anti-epileptic  remedies  is  in  exact  propor- 
tion to  their  worthlessness ;  valerian,  artemisia,  belladonna,  zinc  oxide^ 
copper  sulphate,  silver  nitrate,  and  even  borax, — which  has  been  recom- 
mended comparatively  recently, — are  of  no  value.* 

The  only  remedies  which  we  have  seen  do  i>ositive  good  in  epileiMfy  are 


*  The  changefl  in  the  recurrence  of  tlie  paroxyem  and  in  the  paroxyam  itself  ia 
an  epilepsy  are  bo  irregular  and  ho  apparently  causeless,  and  the  effects  of  mentsl 
impression  ho  powerful  in  temporarily  affecting  the  return  of  the  fitB»  that  the 
greatent  care  is  necessary  in  deciding  as  to  the  value  of  h^^ddual  remedies.  Biavlq| 
a  large  ward  of  alx>nt  fifty  epileptics  iU|^MM|M|^j|^BKffttiein  far  a  I 
of  time  without  specific  remedies,  i 
wards  borax.  Under  the  bromides  \ 
to  about  one-third  of  what  it  hm^ 
could  be  borne  without  spr 
decrease  in  the  nomlr 
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antipyrin,  antifebrin,  sulphonaJ,  and  the  bromides.  The  value  of  sul- 
phonal  is  very  slight ;  it  should  be  used  only  ss  a  t^mfiorary  expedient 
ivhen  for  any  reason  it  is  uecessary  for  a  time  to  withdraw  the  more  potent 
remedies.  Antifebrin  ha8  distiuct  power  iu  some  cases  ;  its  action  seems 
to  be  closely  allied  to  that  of  autipyrin,  but  in  our  experience  it  has  been 
l€*S8  efficient.  In  rare  ejiises  autipyrio,  given  by  itself  in  doses  of  from 
ten  to  hfteeu  grains  a  day,  acta  most  happily,  and  there  jwe  a  lew  indi- 
viduals in  whom  it  is  preferable  to  the  bromides.  There  seems  to  be 
no  way  of  clinically  determining  in  any  individual  case  except  by  trial 
whether  autipyriii  given  alone  w^ill  suit  C)r  not*  The  chief  value  of  the 
drug  is  in  its  l>eing  a  coadjutor  of  the  bromides. 

Of  all   the   remedies   iigainst  epilepsy   the  bromides  ai*e  the   most 
serviceable.     Although  Albertoni  hjis  shown  by  direct  experiment  that 
they  diminish   decidedly  the  irritability  of  the  C/Crebral  cortex  in  the 
motor  zone,  they  are  palliative  rathei'  than  ciu*ative,  and  act  only  while 
present  iu  the  coii:«x.     They  do  not  remove  the  tendency  to  epileptic 
attacks,  but  antagonize  the  action  of  such  tendency,  and  nuist  therefore 
be  in  most  crises  administered  continuously  for  many  yeai^s  after  the 
ocenrreuce  of  the  last  fit.     The  potassium,  sotlium,  lithium,  and  ammo- 
nium bromides  have  been  chiefly  used.      Of  these  potassium  bromide 
I      has  been  most  employed,  but  there  is  no   reajson  for  believing  that  it 
H  is  superior  U^  sodium  bromide.     Lithium  bromide  has  yielded  in  our 
^■Itau^  results  not  distinguishable   from  those  produced  by  potiissium 
^vbrouiide :   having  no   jid vantage  over  the  latter  Siilt,   and    l>eing   more 
m   expensive,  it  is  leas  available.      On  the  other  hand^  strontium  and  am- 
moninm  bromides  have  veiy  distinct  superiority  over  the  older  bromides 
in  being  less  apt  to  produce  either  physical  or  nutritive  depression.     It 

■  is  possible  to  produce  with  either  of  them  bromism,  but  the  acne  rash, 

■  the  fetid  breath,  and  the  general  nerve-depreasion  are  certainly  k^s  in 
pix>i>ortion  to  the  anti -epileptic  effect  than  with  potassium  bromide  or 

I  even  a  mixture  of  the  older  bromides.  Both  ammonium  and  stronthim 
are  stimulants  to  the  circidatioUj  whilst  potassium  is  a  powerful  depres- 
sant. The  strontium  mlt  differn  from  the  ammonium  salt  in  l>eing  di- 
rectly less  active  as  a  bromide,  bnt  in  having  a  mfjst  happy  effect  upon 
•  the  alimentary  canal.  It  may  be  that  it  Ls  an  intestinal  antiseptic,  but 
certainly  in  some  way  it  improves  digestion  instead  of  liarming  it.  The 
best  results  have  in  our  experience  been  obtained  from  a  mixture  of  the 

I  two  salts  in  the  proportion  of  two  of  the  ammonium  and  one  of  the 
strontium. 
It  is  a  matter  of  great  impoi-tance  to  obtain,  if  possible,  some  combina- 
tion which  will  enable  us  to  reduce  the  amonnt  of  the  bromides  necessary 
to  control  the  epileptic  fits.     The  addition  of  one  one- hundredth  of  a 

•  grain  of  atropine  per  day  to  the  bromides  sometimes  is  of  service  j  more 
rarely  the  inconvenience  of  dry  mouthy  etc.,  which  it  produces  exceeds 
any  advantage  derived.     On  the  other  hand,  antipyrin  is  an  exceedingly 
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valuable  addition  to  the  bromides.  Again,  arsenic  certainly  lias  swm 
power  in  la^^oing  the  severity  of  the  skin  eruption  produced  by  fnU 
doses  of  the  bromides.  The  combi nation  of  the  mixture  of  ammoniiuft 
bromide,  strontium  bromide,  antipyriu^  and  Fowler's  solution  is  iuTiln* 
able  in  epileixsy*  Within  the  hiMt  two  years  we  have  in  a  number  of 
cases  added  to  this  combination  the  fluid  extract  of  Solanum  carvtin 
This  tlrng  j^riveii  by  itNt^lt  has  with  us  failed  entirely  in  epilepsy,  bat 
doses  of  a  tciLspoonful  it  has  in  a  numl>er  of  cafies  enabled  the  poCJe 
to  get  along  with  less  of  the  bromides.  Antip^Tin  should  ne%*er  \m 
given  in  sufficient  doses  to  produce  cyanosis ;  ten  gniins  i>er  day  can 
usually  be  adiuinistered  without  the  induction  of  any  apparent  effect  ff»rd 
many  months,  but  iu  from  one  to  two  yeam  there  is  oftjen  to  be  notice*!  i] 
disorder  of  the  thermogeuetie  functions  of  the  body^  so  that  the  patie 
is  continually  eohl  and  has  a  teudeucy  to  extreme  coldness  of  the  ei*j 
tremities,  with  colliquativ^e  sweating,  requiring  the  withdrawal  of 
antipyrin.  Sulphonal  in  a  mexisnre  will  replace  the  antipyrin,  in  daQyJ 
doses  of  from  ten  to  fifteen  grains,  but  care  is  necessary  to  avoid  its  UM 
protracted  administration^  for  fear  of  chronic  poisoning.  As  the  br 
niides  act  by  accumidation  in  tJxe  system,  it  is  not  neoeesary  to  give  them\ 
more  than  twice  iu  the  twenty-four  houi-s, — ^a  great  boon,  siuce  tht 
frequent  taking  of  medicine  is  extremely  irksome.  In  the  beg^miing 
of  the  course  of  treatment  ascending  doses  should  \ye  used  until  tha 
paroxysms  are  controlled  or  until  the  presence  of  acne,  somnolence.,  or 
excessive  weakness  shows  that  bromism  hius  Ix^n  induced  5  later  in  the  caee 
the  effort  should  be  to  keep  the  patient  just  within  the  limits  of  bromie 
saturation, — i.e.,  of  a  distinct  physiological  mauiiestation  of  the  drug. 

In  1894,  Flechsig  claimed  extraordinary  results  in  epilepsy  from  the  use 
of  ojjiam  and  the  bronikles  in  the  following  manner.    The  opium  is  at  firsiH 
taken  in  the  dose  of  three-quarters  of  a  gi'ain  of  the  extriM3t  three  tiroe^^ 
a  day,  and  regularly  increased  until  fifteen  grains  a  day  are  ingested 
AITer  this  hsu^  l>een  kept  up  for  six  weeks  the  opium  is  suddenly  with- 
di'awn  and  the  bromide  given  in  very  large  doses  (two  drachms)  for  tircij 
months,  when  it  is  gradually  withdrawn,     UsuidJy  the  ceBsation  of  tli 
at  tacks  l>egins  when  the  bromide  is  given,  the  opium  ti'eatment  having  1 
immediate  effect. 

In  the  rare  instances  of  Jacks4>nian  epilepsy  occurring  without  deinon^ 
strable  organic  brain-disease,  the  question  iis  to  the  propriety  of  the  re- 
moval of  the  cortical  centimes  which  appear  to  be  implicated  in  such  a  case 
cannot  as  yet  be  positively  answered.  A  priori  it  is  to  be  expected  that 
removal  would  be  followed  by  a  sclerosis,  and  that  any  l>enefit  achieved 
would  be  temiJorarj\  There  is,  further,  the  serious  inconvenience  of 
paiulysis  which  may  lie  permanent.  The  clinical  results  so  far  obtained 
are,  on  the  whole,  not  encouraging.  Nevertheless,  in  clear  eaaes  surgicsJ 
interference  may  be  tolerated,  provided  the  whole  situation  has  been 
carefully  explained  to  the  person  or  persons  most  Interested. 
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PERIODIC   PARALYSIS. 

Dbpinition. — ^A  pandysis  without  obvious  cause,  apparently  not  of 
hysterical  origin,  coining  on  in  repeated  attacks  of  brief  duration. 

Symptomatology. — A  i)eriodic  palsy  is  occasionally  produced  by 
malarial  poisoning,  a  paralytic  attack  representing  an  ordinary  malarial 
paroxysm.  A  number  of  cases  have  been  reported  in  which,  without 
los  of  consciousness  or  sensation,  but  with  loss  of  the  reflexes  and  of 
the  electrical  reaction  of  the  afifected  muscles,  paraplegia  or  paralysis 
of  both  arms  and  legs  has  come  on  in  paroxysms,  lasting  a  few  hours, 
the  patient  being  between  the  paroxysms  apparently  normal.  In  several 
ioBtances  more  than  one  member  of  the  family  suffered ;  and  Shakovitch 
leports  a  case  in  which  the  &ther  of  the  affected  patient  was  said  to  have 
died  from  an  increase  in  the  frequency  of  attacks  of  the  same  disorder, 
or  the  nature  of  these  cases  we  have  no  knowledge.  In  malarial  paral- 
jos  quinine  should  be  very  fireely  given  (forty  to  fifty  grains  in  the 
iBtorral). 

LARYNGISMUS   STRIDULUS. 

Definition. — A  violent  spasm  of  the  larynx,  attended  with  dyspnoea 
and  a  peculiar  crowing  sound,  not  dependent  upon  an  infectious  or  a  local 
iaflammation,  and  recurring  at  irregular  intervals. 

EnoLOGY  AND  PATHOLOGY. — ^Thc  most  commou  cause  of  this  disorder 
is  rickets  (see  Tetany,  p.  441) ;  but  the  attacks  do  occur  in  adults,  in 
sotme  cases  replacing  paroxysms  of  migraine,  in  others  apparently  repre- 
senting epilepsy,  in  others  hysteria. 

Symptomatology. — The  phenomena  of  a  paroxysm  of  laryngismus 
atriduluB  are  a  sudden  pallor,  a  violent  laryngeal  dyspnoea,  greatly  altered 
or  suppressed  voice,  loud  stridor,  and,  as  the  spasm  relaxes,  a  peculiar 
ttowing  noise.  Severe  attacks,  especially  as  seen  in  adults,  may  last  some 
minutes,  and  be  attended  with  great  distress  and  excitement,  the  subject, 
'With  extended  arms,  anxious,  cyanosed  face,  bent-forward  body,  wide- 
opened  mouth,  and  straining  muscles,  laboring  for  breath,  now  clutching 
at  the  throat)  now  tearing  open  the  clothes  in  an  agony.  Death  may  seem 
uuninent,  but  it  is  doubtful  whether  it  ever  occurs  during  a  paroxysm. 

Diagnosis. — ^The  laryngeal  crises  of  locomotor  ataxia  closely  simulate 
laryngismus  stridulus,  if  indeed  they  should  not  be  considered  a  form 
of  it  Their  nature  is  to  be  recognized  by  the  recognition  of  the  ataxia. 
Violent  acute  suffocation  may  be  produced  by  hysterical  (or  other)  parcUy- 
^  of  the  abductors  of  the  larynx,  but  in  this  affection  the  voice  remains 
JklmoBt  unchanged,  and,  although  the  inspiration  is  highly  stridulous,  the 
opiration  is  nearly  noiseless. 

Pbognobis. — ^The  prognosis  depends  upon  the  cause  of  the  disorder ; 
inepileptoid  cases  the  i>aroxysms  may  continue  for  years. 

Treatment. — ^Amyl  nitrite,  ether,  or  chloroform  may  be  inhaled 
daring  the  paroxysm*    The  treatment  between  the  paroxysms  is  that 
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which  is  appropriate  for  the  condition  onderlying  the  attacks :  phospl^ 
rus  in  the  rachitic  cases ;  bromides  in  the  epileptoid  cases ;  etc 

CONVULSIONS. 

Con\ailsions  are  symptomatic  conditions  which  haYe  been  discussed  in 
Yarious  portions  of  this  Yolume,  but  their  practical  importance  seems  to 
warrant  a  brief  retarn  to  the  subject. 

In  any  case  of  conYulsions  to  which  the  practitioner  is  called  it  is 
necessary  to  decide,  first,  whether  the  conYulsion  is  hysterical,  tetanic,  or 
epileptiform.  For  the  discussion  of  the  diagnostic  points  in  hysterical 
and  tetanic  couYulsions,  see  x)ages  407,  424,  and  199. 

In  the  epileptiform  convulsion  it  must  first  be  decided  whether  the 
convulsion  is  isohited  or  one  of  a  series.  If  it  is  one  of  a  series,  the  case 
is  some  form  of  epilepsy.  (See  page  423.)  The  isolated  conYulsion  mar 
be  the  first  one  of  the  series,  but  is  in  most  cases  the  outcome  of  animal, 
vegetable,  or  mineral  poisoning,  or  of  peripheral  irritation.  In  the  adnU 
it  is  most  commonly  due  to  a  toxsBmia,  which  in  the  msgority  of  cases  ii 
ursBmic  or  alcoholic,  but  which  may  represent  some  other  poifioniogi 
Peripheral  irritation,  especially  gastric  irritation,  does  in  rare  cases  cann 
convulsions  in  adults. 

In  young  children  the  convulsion  very  often  marks  the  commenes- 
ment  of  some  exanthematous  disease  or  of  a  severe  pneumonia ;  bat  per 
hai)S  more  frequently  it  is  a  reflex  con\^lsion,  due  to  an  irritation  cansed 
by  teething,  or  by  indigestible  substances  in  the  gastro-intestinal  tract 
The  nature  of  a  convulsion  ushering  in  scarlet  or  other  malignant  few 
can  usually  be  recognized  by  the  peculiar  expression  of  illness  and  the 
general  vital  depression  which  attend  it,  and  by  the  disturbances  of  tlie 
temperature,  aided  in  some  cases  by  knowledge  of  exposure  to  contagioB. 
As,  however,  the  diagnosis  is  frequently  impossible  in  all  cases  of  acnti 
convulsions,  the  gums  of  the  young  child  should  be  carefully  examined, 
and  if  they  be  found  swollen  and  inflamed  should  be  lanced.  Further, 
unless  the  case  be  a  clear  one,  it  should  be  a  uniform  practice  to  adminii' 
ter  at  once  an  emetic  by  the  stomach,  or  to  give  a  hypodermic  ii\jection<i( 
apomorphine.  Especially  is  this  routine  proper  because  gastro-intestiBii 
irritation  in  a  susceptible  child  may  cause  so  much  vital  depression  aod 
fall  of  temperature  as  to  simulate  the  oncoming  of  a  systemic  fever.  A 
dose  of  castor  oil  should  be  administered  after  the  action  of  the  emetafr 
The  convulsion  itself  may  be  met  by  the  free  administration  of  the  bro- 
mides, the  extremely  careful  use  of  chloral,  or,  in  severe  cases^  the  in- 
halation of  ether.  The  hot  bath  is  useful  in  all  forms  of  convaJsioiiBof 
children  unless  there  be  high  bodily  temperature.  If  there  be  high  te©- 
perature  it  may  be  replaced  by  the  tepid  or  the  cold  bath.  We  have 
seen  eliildren  who  had  ceased  to  breathe  and  were  apparently  dead,  !• 
the  result  of  violent  gastro-irritation,  recover  by  the  use  of  aitiilciil 
respiration  carried  out  in  the  hot  bath,  the  emetics  whioh  had  iritf 
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to  act  producing  free  vomiting  as  soon  as  the  bodily  temperiiture  was 
raiseil  and  the  accumulated  carbonic  acid  pumped  out  of  the  lungs. 

LOCAL   SPASM  S. 
Local  convulsions,  clonic  or  toniCj  may  occur  within  any  nerve  terri- 
tory^,* but,  uuleiss  distinclJ^' due  to  oorticiii  bniin  lesion  or  to  hysteria, 
are  very  rare  except  in  the  face,  the  neck,  and  the  trapezius  muscle. 

Facial  Spamn^  Tic,  Convulsive  Tic^  PainlcHJ*  T/c— Clonic  contnu*tious  of 
fiK^ial  muscles  very  often  ae^iompan}'  trigeminal  neuralgias  or  neui-itis, 
►ustituting  Tie  douioureHXj  or  painful  tic  ;  but  facial  spasm  may  come  on 
without  obvious  cause,  or  may  be  produced  by  distal  irritations,  espe- 
cially of  the  female  genitals,  and  mtiy  follow  a  violent  fright  or  other 
emotional  nerve-storm,  or  even,  it  is  said,  traumatisms  of  the  nerve 
or  of  the  cerebrum,  Ko  lesion  can  usually  be  discovered  after  death ; 
rarely  can  any  change  be  detected  in  the  cortex. 

Facial  cramp  is  usually  unilateral,  and  may  be  c^iufioed  to  any  muscle 
or  affect  the  whole  group  supplied  by  the  tiit^ial  nerve.  It  usually  occurs 
in  paroxysms  of  touic  contraction,  in  which  the  eye  is  tightly  closed,  the 
forehead  deeply  wrinkled,  and  the  nose  and  mouth  di*awn  strongly  to 
the  side.  With  these  tonic  contractions,  or  replac^ing  them  altogether, 
are  clonic  nxo\  ements.  The  attacks,  which  are  less  severe  during  abso- 
lute quiet,  are  greatly  intensihed  by  excitement,  by  eiforts  at  chewing  or 
speaking,  and  often  by  a  bhust  of  cool  air,  BlepharoMpasm-  is  a  tonic  con* 
traction  limited  to  the  muscles  that  close  the  eye ;  hleplmroclonim  is  a 
similai'  clonic  contraction.  In  these,  and  occasionally  in  other  forms 
of  facial  spasm,  strong  pressure  upon  the  place  at  which  some  branch, 
especially  the  supraorbital,  of  the  trigeminal  esc*apes  from  the  skull,  will 
often  suddenly  end  the  attack.  When  the  muscles  of  the  inner  ear  are 
affected,  tinnitus  aurium  may  be  produced. 

TotiieoUw^  contraction  of  the  sterno-cleido-mastoid  muscle,  is  in  its 
most  ordinary  form  rheumatic  ;  the  nature  of  such  a  case  is  to  be  recog- 
nized by  the  violent  pain  produced  by  passive  efforts  at  motion  of  the 
bead  or  by  pressure  on  the  affected  muscles.  Congenital  torticollis  is  no 
doul>t  often  due  t^-*  injuries  during  birth,  tmt  its  frequent  association  with 
irregular  lacial  development  indica.tes  that  at  times  it  has  a  deeper  origin, 
the  nature  of  wliich  is  obscure.  It  may  not  be  noticed  for  a  long  time 
after  birth,  wlien,  on  examination,  the  sterno-mastoid  on  the  affected  side 
will  iKf  Ibund  hard,  shortened,  and  distinctly  atrophied.  In  some  caaes 
the  trapezius  muscle  is  also  involved. 

Spasmodic  torticollis  occurs  both  as  tonic  and  as  clonic  spasms.  Wlien 
the  contraction  is  tonic  the  occiput  is  drawn  towards  the  shoulder  of  the 
affected  side,  the  face  is  rotated  towards  the  opposite  shoulder,  and  the 
cMn  is  raised  5  an  involvement  of  the  trapezius  increases  the  drawing  of 


♦  For  gtudy  of  localization  in  any  case,  aee  the  discoeeion  of  jmralysia  of  periph- 
end  nerve*  in  Chapter  VL,  Set^tion  II. 
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the  head  towards  the  affected  side  and  raises  the  shoulder.  In  the  clonic 
variety  of  the  disease  the  contractions  recur  at  very  shoil^  intervals,  and 
nsually  involve  the  trapezins  mn.sc]e.  Not  rarely  the  spleniua  and  even 
the  muscles  of  the  back  of  the  neck  are  involved.  Rotary  spa^m  of  the 
head  (obliqniis  capitis  muscle)^  and  noddhtg  sjHt^is  (the  deep  recti  capitisi 
muscle)^  sometimes  conxplicate  or  replace  tlie  torticollis, 

Unlass  some  point  of  irritation  can  Ije  fonntl,  or  the  case  is  syphihtic 
or  hysterical,  the  prognosis  in  these  various  spasms  should  be  very 
guarded.  Blephiirospiisni  and  cloniLS  usually  depend  upon  disease  of  the 
conjunctiva  or  of  the  eyelids,  and  disappear  when  this  is  cured*  bi  the 
great  majority  of  ciuses  treat oient  is  of  no  aA-ail ;  bromides,  conium, 
aconite,  hyoscine,  and  all  the  spinal  sedatives  may  Im  tried  seriatim. 
almost  invariably  with  equally  little  result.  The  local  applications  of 
electricity  and  unissage  rarely  do  other  good  than  to  keep  up  the  morale 
of  the  patient.  The  treatment  should  lx.%  first,  the  np-building  of  the 
patieut^s  health  by  the  rest-cure  or  other  measures  adapted  to  the 
individual  cjise ;  second,  the  continuous,  merciless  use  of  the  actual 
cautery.  We  have  seen  permanent  cure  obtained  by  such  use  in  cases 
certainly  not  hysterical  nor  rheumatic.  The  bnrning  should  l>e  repeated 
as  often  as  the  effects  disappear.  The  very  cautious  use  of  tartar  emelie 
ointment  will  sometimes  serve  advantageously  in  maintaining  theidMs 
of  the  burn.  It  should  always  be  rcnicnd>cred  that  torticollis  or  facial 
spiism  may  be  the  only  apptirent  outcome  of  a  cerebnil  syphilis,  under 
which  circumstances  the  effect  of  antispeciiie  medication  is  im mediates 
Various  mechanical  devices  have  been  proposed  for  the  relief  of  Urn 
patient ;  all  of  them  are  of  doubtful  utility.  The  spinal  accessory  am 
other  nerves  have  been  frequentlj"  cut,  with  the  effect  of  substitnti 
paralysis  for  spasm.  Offen  the  spasm  has  returned,  evidently  after  tbi 
reuniting  of  the  nerA^e  ;  and  still  more  frequently  have  the  contracHoaa^ 
not  long  after  the  operation,  api>eared  in  the  opposite  side. 
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ST.  VITUS'S    DANCE. 

Definition.^ — A  non-febrile  disease,  not  ueoessarily  dependent 

demonstrable  organic  affection  of  the  nervous  system  ;  usually  occurring 
in  childliood  j  characterized  by  generalized  choreic  movements  and  fcfis 
of  nerve -power. 

8YXONTM138,  — CJhorea ;  chorea  minor  ;  chorea  of  childhood. 

Etiology*— Neuropathic  heredity,  luxury,  poverty',  whatever  lessenit 
the  rol>ustness  of  the  nervous  system  of  the  child,  predisposes  to  chotm 
The  disease  is  much  rai^r  among  negroes  than  among  whites ;  is  more 
frequent  in  girls  than  in  boys  ;  about  four-fifths  of  the  cases  occur 
between  the  fifth  and  the  fifteenth  year. 

Chorea,  like  other  diseases  connectetl  with  nervous  exhaustion,  is  in 

the  northern  United  States  much  more  frequent  in  the  springs  prohabU 

'  on  account  of  the  lowered  nerve*tone  produced  by  the  long  winter.   So 
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Jv^  a  proportion  of  the  sufferers  from  chorea  are  of  the  rheumatic 

diidiesis^  and  bo  frequently  does  chorea  develop  from  or  into  rheumatism 

or  alternate  with  that  disorder,  that  there  must  be  some  relationship 

brtneen  the  two  affections.     What  this  relationship  may  be  is  at  present 

nnfaiown.   Various  authorities  have  recently  maintained  that  the  chorea 

of  cMldhood  depends  upon  the  presence  of  a  poison  in  the  blood ;  and  the 

relation  of  chorea  to  rheumatism  corroborates  this  view.     Pianesi  asserts 

tbat  the  disease  is  of  bacillary  origin,  and  that  he  isolated  a  bacillus 

irhich  inoculated  into  the  dog  produced  chorea.     On  the  other  hand,  the 

sadden  development  of  the  disease  by  a  powerful  emotion  does  not  seem 

compatible  with  the  idea  that  it  is  of  necessity  due  to  a  toxiemia. 

Nevertheless,  the  view  of  Thiboulet,  somewhat  broadened,  is  very 
plausible,  and  in  general  accordance  with  the  natural  history  of  the 
disorder.     This  is  that  a  chorea  may  be  due  to  various  poisons  acting 
upon  a  nen'^ous  system  which  is  predisposed  to  the  disease.     Chorea 
might  thus  be  defined  as  a  peculiar  condition  of  the  whole  nerve-tract, 
capable  of  being  produced  by  various  poisons,  and  also  by  other  disturb- 
ing agencies,  such  as  violent  emotion  or  anatomical  alterations ;  the  latter 
perhaps  due  to  widespread,  minute  thromboses.     The  action  of  these 
caofies  is  favored  by  the  existence  of  a  peculiar  predisposition  of  the 
uenous  system  to  become  choreic  under  their  influence. 

Chorea  is  prone  to  recur, — not  because  one  attack  i)redisposes  to  an- 
•ither,  but  because  a  pre-existing  foundation  weakness  renders  the  nervous 
^^stem  liable  to  be  easily  thrown  off  its  balance  time  and  again. 

Morbid  Anatomy. — Various  lesions  have  been  found  in  the  brain  and 
in  the  spinal  cord  after  deiith  from  St.  Vitus' s  dance,  such  as  minute 
cerebral  embolism,  softening,  interstitial  proliferation,  and  hyperplasia  of 
the  neuroglia.  F.  C.  Turner  found  in  five  cases  of  chorea  that  the  nerve- 
cells  in  the  Bolandic  region  were  swollen  and  opaque.  The  ganglionic 
cells  of  the  spinal  cord  have  been  found  shrivelled,  with  an  abnormally 
granular  protoplasm  and  an  obscuration  of  their  nuclei.  H.  C.  Wood 
lias  found  similar  lesions  in  the  brain  and  cord  of  choreic  animals,  but 
unly  in  the  later  stages  of  the  chorea.  Examination  of  animals  killed  at 
various  stages  of  the  process  shows  that  in  the  beginning  no  change  can 
be  detected,  but  a  little  later  the  cells  are  incapable  of  being  stained  and 
the  nuclei  are  absent.  The  processes  then  become  detached,  and  finally 
the  cells  are  reduced  to  irregular,  globose,  crumpled  masses. 

It  must  be  remembered,  however,  that  chorea  may  be  developed  in 
a  few  minutes  from  fright,  and  is  usually  recovered  from  in  a  few  weeks ; 
hence  it  is  absurd  to  suppose  that  it  is  necessarily  based  upon  serious 
organic  change  of  the  nerve-centres.  Moreover,  even  in  cases  of  fatal 
<ihorea,  competent  observers  have  failed  to  find  alterations  in  nerve- 
centres. 

Since  choreic  movements  may  originate  in  either  the  brain  or  the 
Q^inal  cord,  and  the  condition  of  the  knee-jerks  in  the  choreic  child 
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(see  below)  demonstrates  that  the  ganglionic  cells  of  the  cord  are  in 
an  abnormal  state,  it  seems  clear  to  as  that  the  basal  lesion  of  St 
Vitus- s  dance  is  a  change  in  the  nutrition  of  the  ganglionic  structaieB 
of  the  whole  cerebro-spinal  axis.  Structural  changes  sufficient  to  be 
detected  by  the  microscope  may  not  result,  or  pronounced  alterations 
may  follow. 

As  has  been  pointed  out  by  H.  C.  Wood,  depression  of  the  inhibitory 
spinal  function  is  an  important  feature  of  chorea,  the  choreic  exaggera- 
tion of  voluntary  movements  occurring  because  of  the  failure  of  Setsche- 
now's  inhibitory  nerve-centres  to  arrest  motor  discharge  from  the  spinal 
cells  at  the  instant  when  it  must  cease  in  order  that  the  motion  be  ex- 
actly as  desired.  It  was  found  in  Dr.  Wood's  experiments  upon  dogs 
that  drugs  which,  like  belladonna,  depress  spinal  inhibition  greatly  ex- 
aggerate choreic  movements,  whilst  drugs  which,  like  quinine,  stimulate 
spinal  inhibition  greatly  lessen  these  movements. 

It  must  not  be  taken  for  granted  that  the  pathology  of  true  St.  Vitus's 
dance,  or  chorea  of  childhood,  is  that  of  all  forms  of  chorea.  The  choieie 
movements  may  occur  from  diseases  of  any  portion  of  the  motor  tract, 
and  there  can  be  no  doubt  that  multiple  emboli  of  the  cerebral  cortex 
and  other  gross  lesions  of  the  brain  may  produce  a  chorea. 

Symptomatology. — ^The  invasion  of  this  disease  may  be  sudden  or 
gradual.  The  attack  may  come  on  in  the  midst  of  apparent  health,  but 
ordinarily  it  is  preceded  by  languor,  irregular  action  of  the  gastro-inteB- 
tinal  tract,  and  a  pronounced  nervous  irritability.  The  motor  disturbance 
may  be  first  indicated  by  a  peculiar  restlessness  of  the  child,  who  is  not 
rarel  J'  punished  for  fidgeting.  The  true  choreic  movements  usually  appear 
first  in  the  fingers,  and  shortly  afterwards  in  the  fiice,  and  spr^  untH 
they  involve  the  whole  body.  In  severe  attacks  the  arms  are  in  aimofit 
constant  movement,  the  fingers  opening  and  closing,  the  wrists  flexing  and 
extending,  and  the  elbow-joints  in  almost  incessant  activity,  so  that  ever;r 
imaginable  position  of  the  hand  and  arm  is  rapidly  taken  and  lost 
During  the  violence  of  the  disease  it  is  impossible  for  the  child  to  control 
the  movements  of  the  arm  sufficiently  to  dress  or  feed  himself,  or  to  per- 
form any  act  requiring  precision  of  motion.  At  this  time  the  legs  are 
similarly  affected,  so  that  walking  is  gradually  interfered  with,  or  may  be 
rendered  impossible.  The  steps  are  irregular,  jerking,  often  with  lateral 
movements,  now  rapid,  now  slow,  and  if  progression  occur  at  all  it  is 
zigzag  and  uncertain.  The  £gu^  and  head  are  no  less  afifected :  there  is 
a  constant,  ever-changing  distortion  of  the  countenance,  giving  rise  to 
fleeting  expressions  of  sadness,  terror,  grief^  rage,  etc.,  and  to  grimaotf 
innumerable.  The  mouth  is  opened  and  shut,  the  comers  jerking  up  vA 
down :  the  tongue  is  protruded,  or  sometimes  moved  rapidly  in  the  mafA 
so  as  to  produce  a  peculiar  clacking  sound.  Articulation  grows  inditftiol^ 
the  child  speaks  irr^ularly  and  badly,  perhaps  only  in  mono^Ualde^inA^ 
finally  the  voice  may  be  converted  into  a  snooessian  of  ixNgnIiri  ■ 
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ligible  sounds*  In  very  bad  eases  mastication  becomes  almost  impossible, 
and  even  the  muscles  of  deglutition  are  involved,  so  that  the  child  is 
nnable  to  swallow  at  the  proper  moment^  and  the  food  is  spluttered  and 
spilled  about.  The  head  itself  is  moved  rapidly  to  and  fro,  backw^ard  and 
forward,  sometimes  laterally,  sometimes  in  perpetual  rotation.  In  the 
most  violent  c<T.ses  all  the  muscles  of  the  bocly  are  in  a  couditiou  of  fmioiis 
actiom  The  roiling,  twisting  movement  of  the  trank^  and  the  perpetual 
beatings  and  thriishiugs  of  the  extremities,  render  it  almost  impossible 
for  the  patient  t^  lie  in  l^ed  unless  fastened  down,  and  the  utmost  care 
is  necessary  to  prevent  severe  bruises  ami  excoriations  of  the  skin.  The 
knee-jerks  in  chorea  are  usually  diminished  or  altogether  absent,  but  on 
reinforcement  are  apt  to  be  above  the  norm,^ — ^an  indication  that  the  usual 
spinal  oveiiiow  from  the  brain- impulses  for  volnutary  movements  does 
not  meet  with  the  normal  resistance,  or,  in  other  words,  that  there  is 
weakness  of  the  spinal  inhibitory  function. 

The  respiratory  muscles  are  the  last  to  be  affected^  but  cases  have  been 
reported  in  which  hiccough,  crowing  inspiration,  irregular  respiratory 
rhythm,  and  other  evidences  of  choreic  action  of  the  re^pii-atory  muscles 
were  abundantly  present.  The  choreic  movements  cease  at  night,  or  at 
leajst  dnring  sleep,  but  in  the  most  seYere  cases  by  keeping  the  patient 
awake  they  produce  an  insomnia  which  constitutes  an  additional  factor 
in  the  rapid  wearing  out  of  the  strength  and  the  bringing  about  of  a  latal 
result. 

In  choresi  there  is  a  peculiar  nervous  irritability  often  associated  with 
apathy,  which  is  almost  charac^teristic,  and  which  in  bad  cases  is  aceoni- 
panieii  by  a  hiss  of  power  of  fixing  the  attention  upon  any  one  subject  for 
a  length  of  time,  sm  well  as  by  a  weakness  of  memory.  Hallucinations  are 
very  rare,  and  usnsilly  indicate  that  a  chorea  Ls  hysterical.  They  may, 
however,  occur  in  tj^pical  St.  Vitus- b  dance.  In  fatal  cases  the  mentiil 
disturbances  are  very  pronounced  ;  there  may  be  even  an  acute  dementia ; 
sometimes  the  patient  is  seized  with  maniacal  delirium,  which  is  always 
of  exceedingly  serious  import. 

The  heiii't- muscle  may  participate  in  the  choreic  disturbance.  Chronic 
valvular  lesions  or  acute  endocarditis  may  give  rise  in  chorea  to  mitral 
murmurs,  but  such  murmurs  are  frequently  heard  in  crises  in  which  there 
is  no  distinct  auiemia,  no  cardiac  dise^use,  and  no  {H^rmancncy  of  the 
murmur  after  recovery  from  the  chorea.  Moreover,  these  murmurs  vary 
from  liour  to  hour,  at  times  entirely  disappeitring ;  and  fahd  crises  have 
been  reported  in  which  no  valvular  lesion  was  found  at  the  autopsy,  al* 
though  cardiac  murmurs  had  existed  during  life.  These  murmurs  mnst 
be  due  to  irregular  choreic  contractions  of  the  chordie  tendinexe  prevent* 
ing  the  proper  closure  of  the  heart- valves. 

The  course  of  chorea  is  always  slow*  Rarely  is  recovery  complete 
under  five  weeks ;  it  may  Ije  delayed  for  months.  In  some  cjises  the 
condition  is  permanent.     Usually,  however,  the  child  finally  gets  entirely 
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well.     Death  is  exceedingly  rare  in  the  uncomplicated  St.  Vitus' s  dance 
of  childhood. 

Diagnosis. — The  recognition  of  the  existence  of  chorea  is  so  easy  as 
to  need  no  further  discussion.  Care  is  sometimes  necessary  to  avoid  mis- 
taking an  hysteria  for  an  acute  chorea.  The  most  important  distinc- 
tions are  the  rigidity  and  the  tendency  to  rh3rthinical  movements  in  the 
hysterical  cases.  The  choreic  neurosis  is,  however,  so  closely  allied  to  the 
hysterical  neurosis,  and  in  some  cases  the  symptoms  of  the  two  disorders 
are  so  intermingled,  that  it  may  be  equally  correct  to  speak  of  a  case  as 
one  of  choreic  hysteria  or  one  of  hysterical  chorea. 

Prognosis. — The  obstinacy  of  a  case  of  chorea  is  usually  in  direct 
proportion  to  the  severity  of  the  symptoms ;  but,  as  the  mildest  cases 
sometimes  prove  extremely  obstinate,  the  prognosis  should  always  be 
guarded  as  to  time,  although  a  final  complete  recovery  is  to  be  expected 
According  to  Guillemand,  two  and  a  half  per  cent,  of  all  the  cases  prove 
fatal ;  death,  however,  is  extremely  rare  in  children. 

Treatment.— The  hygienic  treatment  of  St  Vitus's  dance  is  the  use 
of  rest,  fresh  air,  exercise,  careful  feeding,  and  tonics  to  restore  tlie 
lowered  nerve-tone.  Great  care  must  often  be  taken  that  the  feeble  child 
do€8  not  overexercise ;  indolence  rather  than  activity  must  usually  at  first 
be  urged  upon  the  choreic.  Many  hours  a  day  ought  ordinarily  to  be 
spent  on  the  l)ed,  while  in  severe  cases  a  rest-cure  treatment  may  bse  neces- 
sary. The  child  should  be  kept  in  the  open  air  as  much  as  possible, 
in  a  hammock,  reclining  chair,  carriage,  etc,  according  to  the  circum- 
stances of  the  case.  The  food  should  be  nutritious,  but  not  stimnlaAiiig, 
thoroughly  digestible,  and  given  in  as  large  quantities  as  the  alimentary 
canal  will  assimilate, — milk  and  farinaceous  articles,  with  a  restridednfle 
of  meat  and  of  sugar.  Bitter  tonics  and  alcohol  in  small  quantities  may 
be  administered  to  increase  the  activity  of  the  digestive  organs,  whiM 
cod-liver  oil  and  iron,  if  well  borne,  may  be  employed  as  nutrients.  The 
bitter  vegetable  purgatives  are  valuable  if  given  only  in  such  doses  as  will 
keep  the  digestive  tract  thoroughly  cleaned  out  and  stimulated. 

Drugs  which  depress  motor  activity  will  check  choreic  movementB^  bot 
are  only  palliative.  Tliey  accomplish  no  permanent  good  except  by  pro- 
curing rest  and  sleep.  The  bromides  are  not  very  effective,  are  distinctly 
depressing  to  the  nutrition  of  the  nervous  system,  and  are  to  be  used  (mly 
under  peculiar  circumstances.  Chloral  will,  for  the  time  being,  quiel 
almost  any  choreic  movements ;  especially  is  it  active  when  oombinfid 
with  morphine ;  and  in  all  cases  of  chorea  threatening  life  a  combination 
of  these  drugs,  in  the  proportion  of  ten  grains  of  chloral  to  one-eighth  rf 
a  grain  of  morphine,  should  he  given  at  night  in  such  amounts  as  may  be 
necessary  to  procure  quiet  sleep.  Trional  may  at  times  be  substituted  for 
the  chloral. 

There  are  three  drugs  which  have  a  specific  permanent  curative  effe* 
Arsenic  is  extraordinarily  effective :  it  should  always  be  given  bj  itaeH 
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90  that  its  dose  can  be  altered  independently  of  that  of  other  remedies, 
and  must  be  administered  in  ascending  doses  up  to  the  limit  of  toxic 
action.  To  a  child  five  years  old  may  be  given  three  drox)s  of  Fowler's 
Bolntion  in  milk  after  meals,  the  dose  being  increased  every  third  day  one 
drop  until  there  is  distinct  puffiness  of  the  £ace  or  gastro-intestinal  dis- 
tnrhonoe,  when  the  medicine  may  be  temporarily  withdrawn.  Cimidfiiga 
sometimes  succeeds  after  the  fsdlure  of  arsenic.  A  freshly  prepared  fluid 
extraeti,  having  a  strong  odor  of  the  drug,  should  be  given  in  increasing 
doges  until  it  causes  headache  or  vertigo.  Thirty  ndnims  may  be  the 
commencing  dose  for  a  child  nine  years  old. 

Led  to  experiment  by  his  belief  that  quinine  is  a  stimulant  to  the 
inhibitory  function  of  the  spinal  cord,  and  that  failure  Of  spinal  inhibi- 
tory power  is  a  large  element  in  the  development  of  the  choreic  move- 
ment, H.  C.  Wood  found  that  in  dogs  choreic  movements  are  immediately 
arrested  by  moderate  doses  of  quinine,  and  subsequently  he  exx>erimented 
with  the  drug  upon  choreic  children.  The  alkaloid  is  certainly  of  great 
valne  in  many  cases,  but  must  be  given  in  very  large  doses.  In  tJiose  cases 
in  whidi  quinine  does  good  there  is  an  extraordinary  tolerance  of  it,  so 
tbit  it  is  almost  impossible  to -produce  cinchonism.  Thus,  Wood  gave  as 
much  as  one  thousand  grains  in  a  month  to  a  child  of  twelve  years  with- 
out cinchonism,  but  with  the  cure  of  a  chorea  of  two  years'  standing. 

REFLEX   CHOREA.     CHOREA   OP  PREGNANCY. 

Definition. — Local  or  general  chorea  due  to  some  i)eripheral  irri- 
tation. 

Any  form  of  chorea,  from  the  most  purely  localized  to  that  which 
eloeely  simulates  a  St.  Vitus' s  dance,  may  be  produced,  in  a  person  having 
a  predisposition,  by  a  peripheral  irritation.  Among  these  irritations  may 
be  mentioned  intestinal  parasites,  diseased  teeth,  neuromatous  tumors, 
Dasal  deformities  or  diseases,  and  irritation  about  the  genitalia.  In  any 
case,  therefore,  of  persistent  choreic  movements,  it  is  essential  for  the 
practitioner  to  examine  thoroughly  for  some  point  of  irritation,  and,  if 
such  be  found,  to  remove  it  as  soon  as  possible.  The  very  serious  chorea 
which  occurs  during  pregnancy  may  be  looked  upon  as  a  form  of  reflex 
chorea,  due  to  the  irritation  of  the  foetus  acting  upon  a  nervous  system 
predisposed  to  chorea  perhai)S  by  inheritance,  perhaps  by  the  nervous 
exhaustion  produced  by  hydrromia  and  other  disturbances  of  pregnancy. 

As  death  is  not  infrequent  in  the  chorea  of  pregnancy,  due  to  the 
wtremely  violent  and  incessant  movements  depriving  the  sufferer  of 
deep  and  causing  a  rapidly  progressive  exhaustion,  no  time  should  be 
lost  in  bringing  the  patient  under  the  influence  of  chloral  and  opium, 
aided  by  antipyrin  and  the  bromides.  It  is  essential  also  to  maintain  the 
Mily  forces  by  moderate  stimulation  and  high  feeding.  If  the  symptoms 
continue,  the  general  consensus  of  obstetrical  opinion  is  in  favor  of  the 
production  of  abortion  before  the  patient's  strength  is  too  much  exhausted. 
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CONVULSIVE   CHOREAS. 

Definition. — Affections  with  violent  choreic  movements  which  do 
not  simulate  complicated  purposive  acts  and  are  not  attended  with  loss 
of  consciousness. 

For  the  convenience  of  the  student,  it  is  purposed  here  to  discuss 
certain  groups  of  cases  in  which  the  symptoms^  although  more  or  less 
similar,  are  of  diverse  origin. 

Hysterical  Chorea. — Any  form  of  movement  may  occur  in  hysteria,  but 
the  choreic  movements  of  hysteria  are  usually  rapid  and  more  or  less 
rhjrthmical,  and  are  frequently  seen  in  limbs  already  distorted  by  hys- 
terical contractures.  The  rhythmic  spasm  of  hysteria  may  affect  any 
portion  of  the  body,  giving  rise  in  the  fiM^  to  all  forms  of  grimaoee^ 
with  or  without  the  simultaneous  thrusting  out  of  the  tongue,  or,  when 
attacking  the  muscles  of  the  larynx  and  of  respiration,  causing  various 
strange  sounds.  The  so-called  electric  chor&i^  in  which  the  whole  body 
or  a  portion  of  it  is  the  seat  of  a  more  or  less  rapidly  repeated  clonic 
peculiarly  brusque  spasm,  resembling  that  produced  by  an  electric  shock, 
is  probably  always  hysterical. 

Choreic  Tic, — In  this  group  may  be  included  various  cases  of  local 
chorea,  including  the  so-called  hoMt  choreasj  in  which  it  is  believed  that 
the  origin  of  the  chorea  has  been  in  a  habit  which  was  at  first  controllable 
by  the  patient  but  afterwards  became  a  fixed  nervous  manifestation. 
Some  of  these  local  choreas  are  certainly  from  the  onset  uncontrollable. 
The  tic  or  spasm  may  involve  a  single  nerve-distribution,  or  a  wide- 
spread area ;  may  be  irregular,  having  no  apparent  relation  with  life  ^ 
or  may  continue  the  form  of  a  purposive  act  in  which,  perchance,  i'fc 
had  its  start.     A  brow  may  be  lifted  at  intervals,  an  eye  winked,  a  jav^ 
dragged  forward,  a  shoulder  shrugged,  a  trick  of  gesture  incessantly^ 
repeated,  even  a  cough  or  a  snuflle  perpetually  indulged  in.    When  th.^ 
paroxysm  is  wide-spread  and  accompanied  by  a  diaphragmatic  contracz:^- 
tion,  which  by  forcibly  expelling  the  breath  produces  some  bizarre  souni^S, 
the  case  may  assume  the  appearance  of  an  automatic  chorea,  but  is 
fact,  essentially  different  from  those  cases  in  which  the  movements 
directed  towards  an  end  and  are  caused  by  a  dominating  impulse. 

The  treatment  of  cases  of  choreic  tic  usually  ends  in  fiailorey  and  ] 
be  chiefly  hygienic     Antispasmodic  remedies  are  of  no  value. 

Organic  Choreas. — Cases  in  which  the  choreic  movements  are  due 
various  organic  diseases  of  the  nerve-centres. 

In  this  group  belong  the  pre-hemiplQgic  and  post-hemiplcgio  i 
also  athetosis,   and  allied  affections  elsewhere 
necessary  only  to  state  further  that  there  is 
ring  in  very  old  people  (senile  chorea)  in 
those  of  the  St  Vitus's  dance  of  c^ 
obstructive  interference  by 
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of  the  ganglionic  cells  of  the  pyramidal  tract  The  prognosis  is  always 
very  grave ;  but  under  the  free  use  of  tonics,  high  feeding,  and  alcohol 
we  have  seen  the  choreic  movements  disappear. 

AUTOMATIC  CHOREA. 

DEFnoTiGN. — An  affection  in  which  paroxysms  of  apparently  pur- 
posive actions  occur  indei>endently  of  the  will  of  the  subject,  as  the  result 
of  an  impulse  which  arises  spontaneously  in  the  individual,  or  which 
oocors  in  response  to  some  impulse  received  from  without  the  individual. 

The  definition  just  given  covers  two  classes  of  cases :  the  chorea  major 
or  diorea  Oermanorum  of  some  authors,  including  the  salaam  convulsions 
(to  $alaam),  and  the  extraordinary  affection  described  in  America  as  the 
jumpers,  in  Southern  Asia  under  the  Malay  name  of  lotah,  in  Eastern 
Siberia  as  mirya4ihU,  and  in  France  as  tic  conmUnf  (in  part)  and  as  GiUes 
4i  la  TouretUPs  disease. 

Etiology. — The  only  cause  that  can  be  assigned  for  automatic  chorea 
ifian  hereditary  neuropathy. 

Symptomatology. — Automatic  chorea  may  occur  in  acute  violent 
outbreaks  or  may  be  a  chronic  condition.  In  the  former  case  there  are 
usoally  prodromes,  such  as  melancholia,  apathy,  malaise,  cardiac  palpi- 
tations, cramps,  etc.  A  paroxysm  usually  begins  with  a  general  excite- 
ment which  affects  all  the  nerve- functions.  Thus,  songs  are  sung,  foreign 
tongues  spoken,  events  described,  poetical  quotations  given  in  eloquent  or 
usually  more  or  less  incoherent  ravings,  which  often  seem  entirely  beyond 
the  normal  intellectual  power  of  the  individual.  In  the  height  of  the 
puoxysm  the  affected  person  dances,  sings,  springs  from  the  ground, 
rolls  himself  from  side  to  side,  hammers  violently  with  the  hands,  stamps 
with  the  feet,  or  in  a  fury  of  motor  excitement  whirls  with  mad  rapidity 
until,  completely  exhausted,  he  falls  to  the  ground  in  a  condition  of 
onconsciousness. 

Chorea  m^^or  may  exist  in  a  sporadic  form  or  may  be  epidemic,  as  in 
the  hysterical  religious  epidemics  of  the  Middle  Ages  and  in  the  per- 
formances which  occasionally  occur  during  revivals  in  camp-meetings 
in  the  United  States  and  among  the  howling  dervishes  of  Mohammedan 
cxmutries.  The  epidemic  disease  must  be  looked  upon  as  hysterical. 
Some  of  the  sporadic  cases  are  probably  instances  of  epileptic  automatism. 
It  may  well  be  that  a  morbid  impulse  (see  p.  385)  underlies  many  cases, 
neh  as  those  in  which  the  attack  consists  in  the  pei^son  bowing  repeatedly 
Gttfntering  a  room  or  approaehing  an  individual  (tic  salaam),  or  as  that 

I  a  Fhilmlelpbla  patient  who  would  suddenly  leap  from  his  chair,  seize 

J  Jam  it  down  on  hiB  hejid  two  or  three  times,  and  then  throw  it  on 

lid  violently  before  going  on  with  his  business. 

eutial  feature  of  lakih  is  an  extreme  excitability  of  the  patient, 

^'  ilin^  an  abrupt  excitation  by  a  sudden  salutation,  by  a  blow  given, 

\  violent  diaorderly  actions  conjoined  with  a  condition  of  the 
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cerebro-nervous  system  which  necessitates  the  repetition  of  voices  or 
sounds  (eckoUdia)  or  the  ejaculation  of  some  word,  nsoally  obscene  {copro- 
lalia). In  some  cases  the  impulse  of  imitation  is  so  great  as  to  force  the 
victim  to  repeat  not  only  the  spoken  word,  but  also  any  act  done  by  a 
by-stander.  Very  frequently  the  sudden  nervous  excitement  is  accom- 
panied by  an  excessive  emotion,  especially  of  fear,  although  such  emo- 
tion may  be  entirely  foreign  to  the  ordinary  nature  of  the  individual 
The  disease  appears  to  be  hereditary.  In  the  Jumping  Frenchmen  of 
Maine,  described  by  Dr.  George  M.  Beard,  these  phenomena  were  very 
pronounced,  and  were  associated  with  a  mental  condition  which  required 
the  jumper  to  obey  a  loud  command,  the  act  of  obedience  being  accom- 
panied with  an  inarticulate  cry  of  alarm.  Dr.  Beard  tested  the  echo- 
speaking  or  repetition  by  reading  portions  of  Latin  and  Greek,  when 
the  untutored  jumper  repeated  the  sounds  of  the  words  as  they  came  to 
him  in  a  quick,  sharp  voice,  at  the  same  time  jumping  or  making  some 
bizarre  motion. 

There  is  no  reason  for  believing  that  specific  medicinal  treatment  is 
of  avail  in  any  automatic  chorea.  The  general  health  should  be  built 
up,  and  an  effort  made  to  form  the  habit  of  self-control. 

HEREDITARY   CHOREA.     HUNTINGDON'S   CHOREA. 

Definition. — An  hereditary  affection  characterized  by  general  cho- 
reic movements,  and  usually  associated  with  other  evidences  of  disturbed 
innervation. 

Etiology. — The  only  known  cause  is  direct  heredity.  The  asser- 
tion that  if  the  disease  &il  to  appear  in  one  generation  the  remaining 
generations  will  remain  free  expresses  a  general  but  not  invariable  rale. 

MoEBiD  Anatomy.— We  have  no  determinate  knowledge  of  the  basal 
lesion  of  hereditary  chorea,  although  it  probably  is  some  developmental 
departure  from  the  norm  in  the  nervous  system.  The  lesions  which  have 
been  found  at  autox>sies  have  been  so  various  that  none  of  them  can  be 
considered  essential.  It  is  true  that  Oreppin  was  led  to  believe,  as  the 
result  of  his  own  studies,  that  the  histological  basis  of  the  disease  con- 
sists in  numerous  focal  groups,  chiefly  in  the  white  substance  beneath 
the  cerebral  cortex,  formed  of  cellules  having  a  nucleus  with  a  highly 
developed  nucleolus ,  and  that  Klebs  found  in  one  case  somewhat  similar 
foci  in  the  same  position.  On  the  other  hand,  Cirincione  and  Mirto,  and 
also  Wharton  Sinkler,  failed  to  detect  any  such  bodies  in  cases  carefully 
studied  by  them. 

Symptomatology. — Hereditary  chorea  usually  develops  in  middle 
life,  although  it  has  appeared  at  or  even  before  puberty.  The  choreic 
movements  resemble  those  of  St.  Vitus' s  dance,  but  are  more  constant, 
more  rhythmical,  and  less  under  the  control  of  the  will.  While  standing 
or  sitting  the  patient  is  continually  repeating  the  same  irregular  jerking 
movements.    The  walk  is  especially  peculiar :  for  the  first  few  steps  it  may 
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be  nearly  normal,  when  suddenly  it  is  interfered  with  by  one  leg  being 
thmst  violently  forward  and  the  other  one  being  jerked  up  to  it,  so  that 
the  subject  seems  to  go  with  a  quick,  short  hop,  almost  like  a  dancing  step. 
The  course  of  the  disease  is  exceedingly  slow,  and  in  some  cases  many 
3rear8  are  required  before  the  subject  becomes  unfit  for  physical  labor. 
The  mental  condition  is  usually  but  not  always  abnormal.  Excessive 
irritability,  moroseness,  melancholia,  chronic  mania,  and  dementia  have 
all  been  noted.  The  reflexes  are  often  exaggerated,  but  may  be  sluggish. 
The  sensations  are  normal.  In  some  instances  th^re  is  a  peculiar  mus- 
ealar  stiffness. 

Hereditary  chorea  never  gets  well,  and  is  in  no  way  amenable  to  any 
known  treatment. 

TETANY. 

Definition. — ^A  disease  consisting  of  tonic  spasms,  either  continuous 
or  paroxysmal ;  usually  symmetrical ;  affecting  especially  the  extremities, 
bat  often  wide-spread  or  sometimes  confined  to  one  limb ;  accompanied 
by  disturbances  of  sensation,  which  may  be  severe,  but  never  by  uncon- 
KioQsness,  and  not  depending  upon  any  known  lesion  of  the  brain,  cord, 
or  nerves,  or  upon  hysteria. 

Ecology. — In  the  great  msgority  of  cases  tetany  is  due  to  rickets.* 
Soth  in  human  beings  and  in  dogs  and  cats  it  has  often  followed  extirpa- 
tion of  the  thyroid.  It  is  said  to  be  directly  produced  by  excessive  lac- 
tation, by  the  puerperal  state,  by  exposure  to  cold,  by  prolonged  fatigue, 
hy  diarrhcea,  by  dilatation  of  the  stomach,  by  the  irritation  of  intestinal 
worms,  by  exposure,  and  even  by  the  rheumatic  diathesis  or  the  infectious 
fevers,  and  by  ergot^  stale  fish,  and  other  poisons.  Further,  it  is  affirmed 
that  it  may  result  from  excessive  emotion  and  spread  from  patient  to 
patient  as  an  epidemic.  Such  epidemics  have,  however,  probably  been 
hysterical. 

Morbid  Anatomy. — There  is  no  demonstrable  lesion  in  tetany.  Some 
authorities  assert  that  it  may  be  due  to  the  presence  of  a  poison  produced 
in  the  alimentary  canal.  Bouveret  and  Devic  have  isolated  from  the  con- 
tents of  dilated  stomachs  (of  persons  who  had  not  had  tetany)  a  convulsant 


*  The  nervous  disturbances  of  rachitic  children  are : 

1.  Insomnia.    Sweating  of  the  head.    Great  nervous  timidity,  so  that  they  are 
easily  affrighted. 

2.  Ftoce  phenomena. 

3.  Expiratory  apnoea  and  laryngismus. 

4.  General  convulsions. 

5.  Universal  hjrperidrosis. 
S.  Troaaseau's  phenomena. 

7.  Spontaneous  tetany. 

8.  Nystagmus  and  spasmus  nutans. 

These  nerve  phenomena  may  occur  in  any  combination  or  singly,  and  are  all 
remarkably  improved  by  the  use  of  phosphorus,  wliich  acts  by  curing  the  rickets. 
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which  they  believed  to  be  identical  with  Brieger^s  peptotoxiDe  ;  wbOil 
L  Jacobson  and  C.  A.  Ewald  obtained  from  the  urine  of  a  typical  ca» 

of  tetany  a  ptomaine-like  body  which  disappeared  when  the  patient  wai 
restored  to  health  and  which  vc-m  believed  Ui  have  been  formed  by 
bacteria.  It  may  be  that  various  poisons  and  diathetic  conditions  have 
the  power  of  caasiug  a  similar  condition  of  the  nerve- centres. 

Symptomatology, — Typitial  tetany  consists  essentially  of  suceoffiiTe 
tetanic  (rouvulsive  attacks  aeparateil  by  intervals  of  qniet  and  repo^ 
The  paroxysms  may  continue  for  minutes  or  hours,  may  cease  gradoaUy 
or  abruptly,  and  niay  recur  at  intt^rvals  of  hom-s,  days,  or  weeks.  Ar- 
thi-algie  pains^  formication,  or  nuuibness  in  the  hiinds,  radiating  pains 
in  the  fingei^,  temporary  partial  bliodnesSy  headache,  sense  of  fatigue^ 
etc.,  are  assigneii  ajs  occasional  prodromes.  Usually  the  spasnis  are  mci 
marked  in  the  iippt^r  extremities^  and  sometimes  are  confined  to  them  ;  t 
lingers  are  often  so  drawn  together  as  to  form  a  cone.  Rarely  there  is 
mor*?  a<*centuate<l  flexion  of  the  fingers,  and  still  moi^  infrequently  t 
hand  and  the  fingers  are  stiffly  extended-  The  feet  nitiy  be  attacked}! 
sometimes  cramps  of  the  calf  oecm-  without  distortion,  but  in  other  casei 
the  feet  are  violently  extended^  with  the  toes  pointing  downward ;  more 
rarely  the  feet  are  flexed.  The  thigh  usually  escapes,  but  spasm  of  the 
abduetom  and  crossing  of  the  feet  have  been  noticed.  Only  in  the  se- 
verest cases  are  the  trunk -muscles  aflfected,  but  opisthotonos  and  inenaciiig 
dyspnoea  do  occur.  Even  more  exceptional  than  these  are  spasmodic 
closures  of  the  jaw  and  distortions  of  the  face.  During  the  attack  ti»l 
pulse  is  usually  accelerated ;  the  temperatui^e  may  be  subnormal,  nomui^ 
or  slightly  elevated.  The  eonme  of  the  disease  may  t>e  painless.  Som^ 
times,  however,  neuralgic  pains  run  along  the  nerves,  and  usmdly  cramp- 
pains  are  pi-est^nt  in  the  affected  muscle.  Aniesthesia  and  analgesia  are 
ordinary  phenomena. 

In  some  c^ses  which  must  be  considered  at  present  as  representing 
tetany  the  spasuLs  are  continuous,  lasting  without  interruption  for  many 
weeks.  Such  cases  appciir  chiefly  am<:ing  adults,  and  in  our  experience 
have  been  accompanied  by  anesthesia  and  numbness,  but  not  by  aettud 
pain. 

The  knee-jerks  in  tetany  may  be  increased  or  weakened.  Anomalies 
of  secretion,  such  as  hyperidrosis,  polyuria,  albuminuria,  and  glycosuria, 
have  b«^n  noted  in  some  cases  j  whilst  redness  and  oedematous  swelling 
of  the  skin,  urticaria^  zoster,  pigmentation  of  the  skin,  and  a  remarkable 
falling  out  of  the  hair  and  nails  have  been  recorded.  There  are  certain 
important  and  peculiar  symptoms  more  or  leas  characteristic  of  tetanj, 
any,  all,  or  none  of  which  may  be  present.  These  ai*e  the  Troutaeau, 
tlie  Chmalf'k,  the  Erb^  and  the  Hoffmnnn  m;mptom,  so  named  from  their 
respect i vt;  discu vt^rem. 

Trousseau  discovered  that  if  during  the  j>eriod  of  quiet  the  main  nerve 
or  artery  of  the  limb  were  pressed  upon  firmly  from  two  to  three  mianttf 
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tetanoid  contractions  would  occur  in  the  limb.  Chvostck's  symptom  is 
due  to  an  exaltation  of  the  mechanical  excitability  of  the  motor  nerves, 
^  that  if  a  nerve  be  struck  with  the  fingers  or  with  a  percussion-hammer 
pronounced  contractions  will  be  produced  in  the  tributary  muscles.  As 
this  symptom  is  most  frequent  and  most  marked  in  the  face,  it  is  often 
spoken  of  as  the  /occ  phetiarnenon.  Erb's  symptom  is  an  increase  of  the 
electrical  excitability  of  the  motor  nerves,  which  is  shown  to  some  extent 
with  the  faradic  but  is  more  marked  with  the  galvanic  current.  Hoff- 
mann's symptom  is  the  outcome  of  an  increase  of  the  mechanical  and 
electrical  sensibility  of  sensitive  nerves,  so  that  slight  pressure  or  slight 
faradic  or  galvanic  irritation  will  produce  severe  paresthesia  throughout 
the  whole  distribution  of  a  nerve.  A  similar  hyi)erexcitability  has  been 
noted  in  the  nerve  of  hearing.  Of  these  symptoms,  according  to  Krafit- 
Ebing,  ErVs  is  the  most  frequent ;  Trousseau's  is  present  in  not  more 
than  sixty  per  cent,  of  the  cases ;  whilst  Chvostek's  is  comparatively  rare. 
Latent  Tetany. — Sometimes  in  rickety  children  the  face  phenomenon 
may  exist  without  other  symptoms,  and  sometimes  tetanoid  attacks  may  be 
produced  by  Trousseau's  method  when  they  do  not  occur  spontaneously. 

Diagnosis. — The  spasms  of  tetany  are  so  characteristic  that  usually 
there  can  be  no  difficulty  in  making  the  diagnosis.  The  disease  is  at  once 
sqtarated  from  tetanus  by  the  absence  or  late  and  feeble  development  of 
trismus,  by  the  peculiar  positions  taken  by  the  hands,  and  by  the  lack  of 
intenseness  of  the  symptoms.  Trousseau's  phenomenon  is  characteristic, 
and  occurs  in  no  other  nervous  disease ;  but  the  peculiar  nerve  excitability 
may  exist  in  tuberculosis  and  other  conditions,  although  it  is  very  rarely 
80  pronounced  as  it  often  is  in  tetany. 

Peognosis.— Tetany  almost  always,  unless  dependent  upon  an  irre- 
movable cause,  such  as  extirpation  of  the  thyroid,  is  recovered  from. 
When  it  occurs  during  pr^nancy  it  may  continue  until  the  birth  of  the 
child,  and  then  disappear.  The  length  of  the  attack  depends  ui)on  the 
character  of  the  cause.  It  is,  however,  essentially  an  enduring  affection, 
Anally  continuing  for  some  weeks  or  even  months. 

Treatment.— In  the 'treatment  of  tetany  it  is  necessary  to  remove,  if 
possible,  the  cause.  Thus,  in  rachitic  cases  phosphorus  should  be  admin- 
^tered.  In  gastro-intestinal  cases  the  stomach  and  intestines  should  be 
^J^oroughly  emptied,  and  be  kept  as  nearly  normal  as  possible.  Cases 
(^hemnatict)  have  also  been  reported  in  which  the  whole  attack  was  put 
^  end  to  by  a  full  dose  of  pilocarpine. 

In  very  bad  cases  it  may  be  necessary  to  control  the  attacks  by  mor- 
phine and  chloral.  Hyoscine  has  recently  been  very  strongly  recom- 
mended, and  would  seem  to  be  indicated  by  its  physiological  action.  We 
have  had  no  opportunity  of  testing  it.  The  bromides,  especially  am- 
monium and  strontium  bromides,  are  often  of  great  service.  Warm 
Whs  and  hot  packs,  either  geneml  or  to  the  affected  limbs,  are  sometimes 
Very  usefoL    Little  is  to  be  hoped  for  from  electricity :  the  faradic  current 
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will  probably  do  more  harm  than  good ;  a  very  weak  galvanic  cmren't 
passed  from  the  centres  upward  rarely  does  good. 

Hygienic  treatment  looking  towards  the  strengthening  of  the  systeixi 
should  always  be  assiduously  practised. 

PARAMYOCLONUS   MULTIPLEX. 

Definition. — ^An  affection  characterized  by  paroxysms  of  clonic  con- 
tractions chiefly  of  the  muscles  of  the  extremities. 

Etiology. — Most  of  the  cases  have  originated  in  fright^  and  have 
occurred  in  male  adults.  Weiss  asserts  that  he  has  seen  several  cases  in 
one  family. 

MoBBiD  Anatomy. — Tambroni  and  Pieracini  have  recorded  cases  de- 
pendent upon  organic  lesions  of  nerve-centres.  Other  cases  have  been 
clearly  instances  of  hysteria.  Weiss  maintains  that  out  of  fifty-one  re- 
corded cases  only  thirteen  were,  really  instances  of  the  disease ;  whilst 
Mobius  believes  that  Weiss's  own  cases  were,  in  fact^  cases  of  hereditary 
chorea. 

Symptomatology. — ^The  clonic  spasms  usually  begin  in  the  muscles 
of  the  legs.  They  may  at  first  be  controlled  to  some  extent  by  the  will 
and  be  not  severe  enough  to  prevent  work.  They  are,  as  a  rule,  bilateral^ 
and  vary  from  fifty  to  one  hundred  and  fifty  in  a  minute.  In  the  intervals 
between  the  attacks  there  may  be  tremors  in  the  muscles.  Sometimes  the 
contractions  are  definitely  rhythmical.  They  may  involve  the  muscles  of 
the  back  and  of  the  abdomen,  and  become  so  severe  as  to  make  it  difficult 
to  keep  the  patient  in  bed. 

Pbognosis  and  Tbeatment.— The  cases  usually  recover,  but  fresh 
attacks  at  shorter  or  longer  intervals  are  common.  The  treatment  i& 
that  for  hysteria  and  neurasthenia. 

paralysis  agitans. 

Definition. — A  disease  of  advanced  life,  characterized  by  tremoi^ 
which  continue  during  the  waking  hours  and  are  associated  with  mna^ 
cular  weakness  and  rigidity. 

Etioixkjy. — Paralysis  agita,ns  rarely  occurs  in  persons  under  fortry 
years  of  age,  is  most  frequent  between  fifty  and  sixty,  and  is  mox-«e 
common  in  men  than  in  women.     It  is  not  distinctly  hereditary,  and 
can  rarely  be  traced  to  an  exciting  cause,  although  it  has  been  produced 
by  violent  fright,  prolonged  anxiety,  exposure,  and  even  physical  iiyuiT^. 

MoBBiD  Anatomy. — None  of  the  pathological  theories  which  have 
been  brought  forward  in  regard  to  paralysis  agitans  have  sufficient  plausi- 
bility to  require  discussion  here. 

Symptomatology. — ^The  onset  of  paralysis  agitans  is  usually  insid- 
ious, but  in  occasional  cases  may  be  abrupt.  A  transitory  tremor  appears 
in  the  hand  or  foot,  or  even  in  one  finger  or  toe.  At  first  it  can  be  con- 
trolled by  an  effort  of  the  will,  and  is  suspended  by  voluntary  motion. 
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Little  by  little,  however,  it  becomes  more  fixed  and  more  wide-spread,  until 
at  last  it  continues  throughout  the  waking  houi^s,  during  repose  as  well  as 
during  action,  and  is  uncontrollable.  From  the  limb  first  involved  it 
nsually  passes  to  the  limb  of  the  same  side,  constituting  the  hemiplegic 
form,  or,  esx>ecially  when  it  begins  in  the  1^,  it  may  cross  to  the  oppo- 
site limb.  The  fia.ce  is  rarely  attacked  by  the  tremors,  although  in  the 
later  stage  it  is  affected  by  the  rigidity  and  takes  on  a  peculiar  fixed 
immovable,  usually  melancholy,  expression.  According  to  Charcot,  the 
head  is  never  directly  affected,  any  apparent  trembling  of  it  being  due  to 
traosinission  of  motion  from  the  trunk ;  but  this  is  certainly  too  absolute 
an  assertion.  In  the  advanced  stages  of  the  disease  the  peculiar  prone  or 
forward  position  of  the  head  and  the  weakness  of  the  lii)S  often  produce 
a  dribbling  of  the  saliva.  The  sx)eech  at  the  same  time  becomes  a  little 
slow  and  labored,  but  is  never  profoundly  affected.  Neither  eating  nor 
swallowing  is  interfered  with.  The  tremors  are  short,  rapid,  sometimes 
rhythmical,  and  in  the  fingers  occasionally  assume  an  appearance  of 
purposive  action,  as  though  the  patient  were  rolling  something  between 
the  digits.  Eegular  rhythmical  sounds  will  often  alter  the  rate  of  the 
tremor  without  the  patient's  being  conscious  of  it.  Violent  muscular 
contractures  never  occur,  but  a  i)eculiar  rigidity  develops,  giving  rise  to 
the  characteristic  fixation  of  the  affected  parts,  and  especially  to  the 
statue-like  rigidity  of  posture. 

In  standing  the  trunk  is  inclined  forward,  with  the  fetce  looking  ob- 
liquely downward ;  the  forearms  are  usually  flexed  somewhat  upon  the 
arms,  the  hands  a  little  bent  upon  the  forearms,  and  the  fingers  partially 
closed,  so  that  the  hands  assume  a  position  similar  to  that  in  which 
the  pen  is  held;  hence  the  term  "writing  hand"  as  given  by  Charcot 
The  same  tendency  to  flexion  of  the  l^s  exists,  so  that  in  standing  the 
knees  are  bent.  Occasionally,  peculiar  distortions  of  the  hands  or  other 
portions  of  the  body  may  be  met  with.  On  attempting  to  restore  the 
oonnal  position  of  the  x>arts  the  muscles  usually  offer  but  little  resistance 
^til  the  restoration  is  nearly  perfected. 

Complete  paralysis  never  occurs  in  paralysis  agitans,  but  very  early  in 
^e  disease  loss  of  endurance  manifests  itself,  and  it  commonly  increases 
^til  only  brief  muscular  efforts  are  possible. 

An  almost  characteristic  symptom  is  festination, — that  is,  a  progressive 
increase  in  the  rapidity  of  gait :  apparently  owing  to  the  position  of  the 
^y,  the  subject  in  walking  thrusts  one  leg  forward  more  and  more 
<l^ckly  in  order  to  prevent  toppling  over,  so  that  the  walk  becomes  more 
^d  more  rapid,  and  in  a  little  while  in  extreme  cases  may  break  into  a 
^  which  grows  £aster  and  fester,  until  the  patient  either  falls  or  arrests 
l^is  course  by  seizing  hold  of  some  stationary  object.  That  the  festination 
^  not  dei)endent  simply  upon  the  position  of  the  body  is  shown  by  the 
^*ct8  that  a  normal  gait  sometimes  exists  in  subjects  who  are  strongly  bent 
forward,  and  that  in  very  rare  cases  there  is  a  tendency  in  the  patient  to 
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run  backward  instead  of  forward.    Sensibility  is  not  usually  markedly 
afifeeted,  nor  is  there  suffering,  except  in  the  advanced  stages  from  the 
perpetual  sense  of  fatigue  in  the  affected  muscles,  which  may  amount  to  a 
severe  aching.    There  is  often  a  feeling  of  excessive  heat,  accompanied  by 
continual  sweating ;  in  such  cases  the  central  bodily  temperature  is  normal, 
but  according  to  Orasset  and  Apollinario  there  is  an  elevsUion  of  the  sur- 
face temperature.     Thus,  these  observers  found  that  in  the  normal  indi- 
vidual the  surface  temperature  was  33.6°  C,  whilst  in  a  case  of  paralysis 
agitans  placed  under  exactly  the  same  circumstances  it  was  36.8°  C. 
According  to  Eegnard,  the  elimination  of  urea  is  normal,  that  of  the 
sulphates  less  than  the  norm.     Charon  af&rms  that  there  is  a  constant 
increase  in  the  excretion  of  the  phosphates,  which  is  characteristic  and 
may  precede  the  development  of  the  tremors. 

Paralysis  agitans  requires  miiny  years  for  its  full  development,  but, 
unless  the  patient  dies  of  some  intercurrent  disorder,  hypochondriasis^ 
great  depression  of  spirits,  loss  of  intellectual  power,  general  failure  of 
nutrition,  marked  emaciation,  marasmus,  and  finally  death  from  exhaus- 
tion occur. 

Diagnosis. — Senile  tremors  may  simulate  x)aralysis  agitans.  In  them, 
however,  the  head  is  especially  affected,  and  there  are  usually  tremblings 
of  the  tongue  and  lower  jaw.  It  is  stated  that  the  loss  of  power,  the 
rigidity  and  fixation  of  the  limbs,  and  the  peculiar  gait  and  later  evi- 
dences of  general  nerve  degeneration  of  paralysis  agitans  may  develop 
without  the  tremors.  The  diagnosis  of  such  a  case  could  be  arrived  at 
only  after  long  watching.  Blocq  and  Mariuesco  have  reported  a  case  with 
hemipl^c  tremors,  which  was  diagnosed  as  paralysis  agitans,  in  which 
the  lesion  was  a  tumor  in  a  cerebral  i)eduncle.* 

Prognosis. — Recovery  never  takes  place  in  paralysis  agitans. 

Treatment.  —-There  is  no  specific  treatment.    The  patient  should  lead 
a  quiet  r^ular  life,  with  absolute  avoidance  of  physical  or  mental  labor. 
Electricity,  which  has  been  much  used,  has  no  real  value.     The  hot  bath 
is  often  of  service  as  a  palliative,  especially  in  the  advanced  stagea 
Gonium,  hyoscyamine,  cannabis  indica,   morphine,  chloral,  alone  or  in 
various  combinations,  may  be  useful  for  the  purpose  of  procuring  sleepy 
if  necessary,  or  for  giving  relief.     The  formation  of  the  narcotic  habi(j 
however,  is  always  imminent-.     In  our  hands  the  best  results  have  been 
obtained  from  hyoscine  hydrobromate,  given  at  nighty  or  during  the  day 
when  the  tremors  are  excessively  painful. 

TRAUMATIC   NEUROSIS. 

Definition. — ^A  condition  of  neurasthenia,  usually  with  hysterical 
symptoms  and  local  lesions,  produced  by  severe  injuries. 

Traumatic  neurasthenia  is  so  invariably  associated  with  symptoms 

*  Compt-Rend.  See.  Biolog.,  v.,  1893. 
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wliich  are  of  local  origin,  the  direct  result  of  the  ii\jary  of  the  part 
afifectedj  that  it  is  necessary  to  speak  of  these  complicating  symptoms 
before  discussing  the  main  subject  A  blow  upon  a  muscle  suspends  its 
function  without  lacerating  its  structure,  probably  by  a  concussion  of  the 
nerve-endings.  This  condition  is  rare,  except  in  the  deltoid  muscle,  in 
which  it  is  frequently  produced  by  a  fall.  The  treatment  consists  of 
acute  antiphlogistic  measures,  followed  when  all  inflammation  has  sub- 
sided by  the  iiyection  of  strychnine  into  the  muscle,  of  the  use  of  massage 
for  the  purpose  of  freeing  the  muscles  and  muscular  fibre  bundles  from 
exudation,  and  of  stimulating  nutrition,  with  the  application  of  that  elec- 
trical current  which  will  produce  the  greatest  contraction  of  the  affected 
muscles  with  the  least  pain  to  the  patient.  In  cases  of  traumatic  neuras- 
thenia the  so-called  traumatic  back  is  very  common.  The  condition  may 
be  produced  by  a  direct  blow,  but  is  more  commonly  the  outcome  of  a 
sudden  jerk  or  wrench  which  produces  a  sprain  of  the  fibrous  tissues  of 
the  back  and  probably  gives  rise  to  a  deep-seated  inflammation,  which, 
although  primarily  situated  in  the  fibrous  structure,  may  implicate  peri- 
osteum and  nerve-roots  and  produce  very  serious  results.  Directly  after 
an  accident  the  amount  of  injury  to  the  back  may  not  be  apparent.  The 
symptoms  are  tenderness  more  marked  upon  deep  firm  pressure  than 
upon  slight  pressure,  and  restriction  of  movement  by  pain  and  by  spasm 
of  the  erector  spin»  muscles.  Beflex  spasms  may  also  be  producible  in 
the  back  muscles  by  jarring,  or  by  pressing  ux)on  the  head  or  the  verte- 
bral column.  As  in  other  forms  of  sprain,  rest  is  the  basis  of  treat- 
ment of  the  traumatic  back,  and  for  the  purpose  of  obtaining  it  and  of 
relieving  the  effects  of  pressure  the  plaster  jacket,  or  some  other  form  of 
the  SajTc  jacket,  is  often  very  useful.  To  its  employment  in  the  ordinary 
manner  may  be  added  that  originally  suggested  by  H.  C.  Wood,  which 
ve  have  found  very  useftil,  esi)eciaUy  when  the  traumatism  is  in  the  lum- 
bar region  of  the  back.  It  consists  in  swinging  the  patient  many  hours  a 
%  more  or  less  completely  from  the  upper  of  the  two  cones  forming  the 
biunan  trunk.  In  carrying  it  out  the  patient  should  be  suspended  in  the 
ordinary  way  for  putting  on  the  plaster  jacket,  and,  when  the  first  layer 
^f  the  plaster  jacket  has  been  put  in  place,  two  broad,  strong  linen 
'adages,  well  wetted,  are  to  be  so  arranged,  one  over  each  shoulder,  that 
^Q'  shall  form  above  a  loop,  whilst  the  ends  hang  down  front  and  back 
^ow  the  plaster  bandage.  With  new  turns  of  the  plaster  bandage  these 
^^cal  linen  bandages  are  to  be  fastened  in  position,  and  afterwards  the 
'oose  ends  of  the  linen  bandage  are  to  be  drawn  up  and  firmly  secured  by 
'^^ither  turns  of  the  plaster  bandage.  Often  by  &stening  such  a  jacket 
^  the  head-board  the  bed  may  be  kept  strongly  inclined  without  incon- 
^etiienoe  to  the  patient,  but  with  a  constant  drag  from  the  lower  extremi- 
^^  separating  the  sore  vertebrae.  Severe  counter-irritation  is  sometimes 
^^^efiol  in  traumatic  back,  and  careftil  massage  should  always  be  tried. 
BnoiOGT. — ^Railroad  ii\juries,  fails  from  hatchways,  press  of  steam 
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from  exploding  boilers,  any  violence  acting  upon  the  trunk  through 
crushing  local  force  or  so  as  greatly  to  shake  and  shock  the  whole 
system,  may  produce  traumatic  neurasthenia,  as  may  also  sudden  twists 
and  wrenches  of  the  back  in  railroad  and  other  accidents. 

Symptomatology. — The  symptoms  of  traumatic  neurasthenia  may 
appear  at  once  after  the  injury  or  may  come  on  insidiously.  The  sub- 
jective symptoms  are  malaise,  loss  of  ambition,  marked  nervous  irrita- 
bility, failure  of  the  power  of  mental  and  physical  labor,  depression  of 
spirits,  occasional  headache,  pronounced  tinnitus  aurium,  broken  sleep, 
diminished  sexual  power,  and  general  failure  of  health.  Almost  inva- 
riably to  these  symptoms  are  added  various  hysterical  manifestationa. 
Probably  among  these  must  be  classed  the  extraordinary  cerebral  attacks 
which  come  and  go  often  without  obvious  cause  or  explanation.  Some* 
times  these  attacks  resemble  petit  mal,  in  that  they  consist  of  short< 
moments  of  unconsciousness ;  sometimes  the  paroxysm  is  prolonged  and 
consists  of  an  active  delirium,  which  may  amount  to  a  furious  and  aggres- 
sive mania.  Often  the  patient  has  no  remembrance  of  these  attacks. 
Distinctly  hysterical  paroxysms  are  not  rare.  Neurasthenic  vaso-motor 
weakness  is  common,  so  that  sudden  flushings  of  the  face  and  abrupt  out- 
breaks of  sweating  are  frequent.  The  muscular  irritability  is  often  greatly 
augmented ;  the  knee-jerks  may  be  exaggerated,  but  vary  fix)m  day  to  day, 
and  become  rapidly  exhausted  by  re-excitation,  or  even  by  general  bodily 
fatigue.  Ankle-clonus  is  rare.  Paradoxical  contractions  may  often  be 
produced  in  the  anterior  leg  muscles  by  flexure  of  the  foot^  and  the  slight- 
est irritation  may  in  some  cases  cause  a  general  reflex  contraction  of  the 
erector  pilce  muscle,  with  a  consequent  '*  goose-flesh."  The  sexual  power 
is  commonly  not  altogether  lost,  but  sexual  irritability  and  weakness 
are  usually  shown  in  men  by  premature  emissions.  True  diabetes,  with 
its  secondary  results,  may  be  present. 

Prognosis. — The  course  of  this  disorder  is  essentially  slow,  requiring 
years  for  recovery,  which  is  apt  to  be  imperfecta  Death  is  very  rare, 
unless  the  violence  has  been  sufticient  distinctly  to  compromise  the  nerve- 
centres. 

Diagnosis.— Oiling  to  medico-legal  complications,  the  first  questioi 
to  be  asked  in  a  case  of  traumatic  neurasthenia  is  whether  the  symptonu 
are  real  or  feigned,  and,  if  real,  how  &r  they  are  exaggerated.  It  is  nexl 
essential  to  determine,  for  the  purpases  of  prognosis,  the  proportion  of 
local  diseases,  of  neurasthenia,  and  of  hysteria.  Purely  traumatic  hys 
teria,  the  outcome  largely  of  fright,  yields  usuaUy  to  skilful  treatmeni 
without  very  great  delay ;  whereas  both  the  local  disorder  and  tlie  trau 
matic  neurasthenia,  if  well  developed,  are  always  very  serious.  requiriu| 
very  long  continued  careftd  treatment,  and  in  many  cases  remaining  per 
manent  to  a  greater  or  less  degi-ee.  It  is  essential,  therefore,  upon  th« 
witness-stand  clearly  to  distinguish  between  a  simple  hysteria  produoec 
by  an  injury  and  the  more  serious  condition.    It  must  also  be  remeio 
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bered  that  these  neurasthenics  are  from  the  very  nature  of  their  eases 
more  or  less  hysterical. 

It  is  further  necessary  in  cases  as  they  present  themselves  to  decide  as 
to  the  involvement  of  tiie  spinal  cord  ;  absolute  loss  of  sexual  power, 
paresis  of  the  bladder,  trophic  lesions,  and  persistent  uniform  rigidity 
or  a  complete  paralysis  of  any  part  are  very  strong  evidences  in  &vor 
of  the  spinal  lesion.  The  same  is  true  of  an  ansBsthesia  which  is  pro- 
nomiced  and  not  hysterical. 

Treatment. — Absolute  rest  in  bed,  with  a  very  careful  use  of  massage 
and  electricity,  and  the  administration  of  narcotics  for  the  purpose  of 
relieving  pain,  are  the  chief  measures  to  be  early  practised  in  traumatic 
neurasthenia.  Tonics  are  of  veiy  little  value.  With  narcotics  there  is 
always  the  very  grave  danger  of  the  formation  of  the  narcotic  habit.  In 
the  most  successful  case  we  have  ever  seen,  a  physician  treated  himself 
chiefly  by  drinking  from  three  to  four  pints  of  strong  ale  daily,  through 
extraordinary  strength  of  character  finally  escaping  the  narcotic  habit 
The  bradic  current  ordinarily  irritates  and  does  harm ;  the  continued 
galvanic  current,  passed  from  the  centres  to  the  periphery  of  the  nerves, 
often  Ls  soothing,  and  perhai)s  permanently  Advantageous.  The  moral  sup- 
port of  the  patient  by  care  in  the  arrangement  of  the  details  of  life,  and 
by  tbe  semblance  of  medication,  is  often  of  the  greatest  practical  impor- 
tance. Later  the  subject  should  be  induced  to  settle  down,  preferably  in 
a  roral  district,  to  quiet  life,  free  from  excitement  and  serious  labor.  Any 
&tigae  usually  aggravates  the  condition. 

CAISSON   DISEASE. 

Definition. — A  disease  of  uncertain  pathology,  occurring  in  those 
who  work  in  compressed  air. 

Etiology. — All  reported  cases  have  occurred  in  those  who  work  in 
caissons  or  other  chambers  in  which  the  air  is  highly  compressed.  As  the 
abrupt  passage  from  the  caisson  to  the  outer  air  is  exceedingly  dangerous, 
arrangements  are  usually  made  to  have  the  pressure  gradually  reduced  to 
the  norm  ;  but  no  precautions  have  hitherto  been  completely  effective. 

Morbid  Anatomy. — No  immediate  autopsies  are  on  record.     Two 

months  after  exposure.  Dr.  Caspar  W.  Sharpless  found  foci  of  softening 

apparently  due  to  minute  hemorrhages   and  secondary  inflammation. 

Jn  other  cases  similar  disseminated  focal  myelitis  has  been  found.     The 

ttieory  that  the  symptoms  are  due  to  sudden  evolution  of  compressed  gas 

from  the  blood  into  the  nerve-centres  is  plausible,  but  has  not  been  proved. 

Symptomatology. — ^The  symptoms  of  caisson  disease  usually  develop 

^n  from  half  an  hour  to  two  hours  after  the  return  of  the  subject  to  the 

filter  air.     Violent  pains  occur  in  the  limbs  and  in  the  hands,  followed 

ixi  a  few  minutes  by  progressive  loss  of  motor  and  sensory  power  in  the 

legs.    Notwithstanding  the  ansBsthesia  may  become  complete,  the  pains 

^xmtinue,  whilst  headache,  dizziness,  double  vision,  incoherence  of  speech, 
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mental  abermtion,  and  sometimes  uueousciousnesBi  rapidly  devdoji 
Tlie  patient  may  convalesce  in  a  tew  flays^  or  death  may  take  plact 
i|!iickly  with  apoplectic  symptoms,  or  may  follow  troni  ijaralytic  bedfiom 
and  cystitis  after  some  months,  TJsnally,  however,  recovery  occttrs  after 
a  prolonged  period  of  atrocious  suffering  and  motor  disablemeuL  Tk 
treatment  is  expectant  and  palliative. 

HEAT    EXHAUSTION* 

Defikition, — A  condition  of  protbnml  exhaustion,  with  lowered  bodily 
temperatni'e,  excessive  sweating,  and  distiu^be*!  innervation,  due  to  Hie 
combined  action  of  heat  and  exertion. 

Symptomatology. — The  symptoms  of  he^t  exhaustion   vary  from 
those  of  intense  tire  to  those  of  collapse.      In  sevei*e  ca^es  the  attadc 
may  develop  rapidly,  even  with  the  absolute  abruptness  of  a  syncope j 
the  sjnnptoms  being  unconsciousness  or  semi -unconsciousness,  mutteriu 
delirinm,  gi^eat  restlessness,   tliciiU  expression  «»f  collapse,   i^apid,  f^'lfle^j 
sciirccly  perceptible  ijulse,  and  a  temperature  wliich  may  be  bb  low 
95°  R 

DiAGNasiB, — With  a  knowledge  of  the  history  it  is  hardly  poeaible  I 
mist4ike  heat  collapse  lor  the  collapse  due  to  organic  disease.     The  imi 
tant  points  in  the  diagnosis  are  the  temperature  and  the  absence  of  i 
deuces  of  internal  hemorrhiige  and  of  heart  or  other  chronic  diseaaeft^ 
From  true  thermic  tever  the  t^tse  is  at  onee  set  ;jvside  by  the  temperi^am 

Treatment. — The  free  immediate  use  of  extermil  heat, — if  possible 
the  hot' water  bath,™the  hypcidermie  injection  of  atropine,  strychnina 
cocidne,  antl  digitalis  to  dry  the  skin  and  to  stinnilate  the  heart  and  vanv 
motor  system,  iind  a  very  moderate  internal  use  of  hot  alcoholic  drinb 
and  of  ammonia,  will  invariably  lead  to  ciue,  unless  some  chronic  diseasu 
underlies  the  condition. 


THERMIC  FEVER.     SUMSTROKE. 

Defikitiok. — Acute  fever  produced  by  exposure  to  h^fct. 

Etiology. — Thermic  fever  is  always  dependent  upon  exposure  to  he 
natural  or  artificial.  Owing  to  interference  with  evaporation,  a  hot  mnlst  I 
atmosphere  Ls  much  more  dangerous  than  is  dry  heat.  Hence  sunstroke] 
is  rare  in  dry  climates  and  freyuent  in  ti-opical  lowlands,  ns  well  as  inl 
sugar- relineries,  laundries^  and  similar  plact^s.  It  may  occur  in  the  nighll 
as  well  as  in  the  day.  Very  power ftil  as  predisposing  causes  are  lack] 
of  acclimatization,  excessive  bodily  fatigue,  and  intemperance-  Maleil 
are  more  fre([ueutly  affected  tlian  femab^,  beaiuse  of  their  more  fret^aentj 
exjKJSure. 

MoRBLD  Anatomy, — Owing  to  the  intense  heat  of  the  body,  post-mor- 
tem changes  begin  at  once  after  death,  and  of  such  nature  were  most  of  the 
lesions  descrilx*d  as  occurring  in  sunstroke  by  Ciirly  isTiters :  moreover,  1 
post-mortem  findings  are  greatly  mtHlifie<l  by  the  treatment  antl  the 
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of  death.  If  the  patient  have  died  daring  an  acute  sunstrokey  with  high 
temperature,  and  the  x>ost-mortem  be  made  at  once,  the  left  heart  will  be 
found  contracted,  the  right  heart  usually  engorged,  the  semi-fluid  blood 
collected  in  the  venoos  trunks,  and  the  arterial  coats,  or  it  may  be  the 
whole  body,  marked  with  petechise  or  stained  with  decomposing  blood. 
In  some  cases  the  blood  has  an  acid  reaction.  (Wood.)  Many  years  ago 
H.  C.  Wood  proved  that  the  cause  of  the  symptoms  and  the  structural 
lesions  in  thermic  fever  is  simply  excessive  heat  The  history  of  the 
development  of  an  attack  is  probably  at  first  a  slow  rise  of  the  bodily 
temperature,  produced  by  the  inability  of  the  system  to  get  rid  of  the  heat 
which  is  formed  in  it ;  after  a  time  the  inhibitory  heat-centres  at  the  base 
of  the  brain,  which  control  the  formation  of  bodily  heat,  become  exhausted 
by  effort  or  by  the  fever  itself;  and  as  a  conseiiuence  of  the  removal  of 
inhibition  there  is  a  sudden  increase  of  the  formation  of  heat,  with  a  cor- 
KBponding  up-bound  of  the  bodily  temperature  and  consequent  uncon- 
sdoosness  from  the  paralyzing  influence  of  the  heat  upon  the  cerebral 
cortex.  All  the  higher  tissues  of  the  body  are  affected  directly  by  the 
excessive  temperature,  and  death  from  a  pure  heat  paraljrsis  of  the  re- 
spiratory centres  may  quickly  occur. 

Myosin  (the  substance  whose  coagulation  produces  post-mortem  rigid- 
ity) coagulates  at  about  the  maximum  temperature  of  sunstroke.  After 
severe  exertion  the  muscles,  including  the  heart,  contain  an  excess  of  a 
myosin  which  is  more  prone  to  undergo  coagulation  than  is  normal  myosin. 
In  this  fe<jt  is  found  the  explanation  of  the  extraordinary  x>ositions  of  the 
eorpfies  of  those  who  have  been  killed  in  battle  :  instantaneous  death  has 
been  followed  by  an  equally  instantaneous  coagulation  of  the  myosin  of 
the  general  muscles,  so  that  the  body  has  been  frozen  in  the  attitude  at 
which  life  was  stopi)ed.  The  heart  is  in  the  centre  of  the  bodily  heat :  not 
rarely  in  tropical  battles,  esi)ecially  when  troops  have  been  charging  up- 
hill, the  overstrained  heart  has  been  suddenly  arrested  by  the  coagulation 
of  its  myosin,  and  the  man  has  &llen  on  his  £ax^  in  instantaneous  syncopal 
death. 

Symptomatology. — The  mildest  form  of  sunstroke  is  the  subacute 

^^^,  which  was  described  by  the  physicians  of  India  many  years  ago 

Quder  the  name  of  ardent  continued  fever^  and  which  was  esi)ecially  studied 

^  America  by  Professor  John  Guit^ras,  who  showed  that  tlie  so-called 

^5l)hoid  fever  of  Key  West  is  in  most  part,  this  affection.     The  symptoms 

^**e  a  continued  fever  without  local  disease,  with  a  tendency  to  weakness 

^d  the  typhoid  state,  and  various  disturbances  of  function.     In  India,  it 

^  stated,  the  cases  are  apt  to  end  in  the  sudden  development  of  the  severest 

^^S^pe  of  thermic  fever  and  death  ;  in  America  they  usually  recover  under 

^^t^eatment. 

Sunstroke  commonly  begins  with  abrupt  complete  unconsciousness,  al- 
though prodromes,  such  as  general  distress,  a  great  burning  heat,  and  chro- 
inatopsia^  or  colored  vision,  do  occur.    With  the  unconsciousness  there  are 
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usually  muttering  delirium,  great  muscular  restlefisness,  partial  codvuI- 
sious,  or  violent  epileptiform  attacks  ;  sometimes  there  is  quiet  oomawifihl 
relaxation.     The  surfac^^  of  the  hodj  i&  always  hot  f  at  first  dry*  it 
later  be  bathed  in  a  profuse  perspiration  ;'the  face  is  flushed  and  the  eyii' 
are  suffused  ;  the  pulse  may  Ix^  bounding  and  full,  but  is  almost  invariable 
compressible,  and  if  not  originally  rapid  and  fet*ble  becomes  so  as  the  ca?^ 
progresses.     Vomiting  and  purging  are  ver}^  common.     The  whole  body  » 
apt  to  exude  a  peculiar  mlor,  which  is  especially  strong  in  the  fiecal 
charges.     The  characteristic  symptom  is  a  temperatm^e  which  is  ran*l| 
below  108°  and  may  reach  113*^  F.     The  urine  is  scanty,  sometimes  alb 
minoiLS,  not  rarely  snppre^seiL     The  breathing  is  more  or  l€5SS  labored  i 
irregular.     The  pupils  are  dilated.     In  most  cases  some  response  cam  h$^ 
obtained  by  shaking  the  patient,  except  very  late  in  the  disorder.     DeatJi 
may  wcur  in  ab<jut  half  an  hour^  but  iiKually  is  postpont^d  for  a  longer 
period  ;  it  is  ordinarily  the  result  of  a  slow  simultaneous  failure  of  r^spi- 
ration  and  of  heart  action^  but  may  be  due  to  asphyxia,  or  in  very  acute 
cas^  to  (^rdiac  arrest. 

A  condition  similar  to  sunBtroke  may  develop  in  so-called  oerebnl 
rheumatism  and  other  affections  with  very  high  temperature.  As  wii 
first  pointed  out  by  Di'.  Coniegys,  many  of  the  cases  of  so-called  cholera 
infantum  occurring  in  young  chikb-en  in  the  large  cities  of  America 
during  the  summer  months  ai^  i-eally  forms  of  thermic  fever.  The 
symptoms  in  snch  cases  are  high  fever,  intense  thirst,  rapid  poise  and 
respiration,  vomiting,  purging,  and  more  or  less  pronounced  evidences 
of  cerebral  disturliance,  such  as  insomnia,  headache,  contracted  pupils, 
delirium,  and  finally  coma  ending  in  death. 

DiAGNoeis,— In  a  certain  sense  the  diagnosis  of  thermic  fever  is  mdi 
at  the  moment  the  t^^mperature  is  found  to  Iw^  108°  F.  or  upward,  because 
such  temiieniture  produces  a  thermic  fever  whether  it  (the  temi>eniture)  is 
due  to  external  heat  or  not.  The  diagnosis  of  thermic  fever  in  the  narrow 
sense  of  the  term  ref[mres,  however,  a  knowledge  of  the  exjiosure  to  heat 

Pbognosis. — The  prognosis  in  thermic  fever  depends  chiefly  upon  the 
time  at  which  trcixtment  commences.  If  the  high  temperature  has  lasted 
a  sufficient  length  of  time  to  produce  alteration  in  the  nerve-centres  and 
in  the  blood,  the  syraptoras  may  not  be  interrupted  by  the  retiuction  of  th** 
temperature.  Almast  invariably,  if  the  temperatui*e  l>e  reduced  immedi 
ately  afier  the  subject  falls,  (M>iLSciotLsne98  will  return  and  the  case  go  on 
lavoi^ably,  if  relapses  be  guarded  against.  The  persistc^nce  of  nervoo* 
symptoms  after  a  reduction  of  the  temperature  is  of  the  most  serioni? 
import. 

Treatment, — When  exposure  to  high  temperature  cannot  be  helped 
it  is  essential  that  the  l><Miily  health  he  maintained  and  that  all  excesses 
in  labor  or  in  plesisnre  be  avoided.  The  diet  should  te  largely  farina- 
ceous, and  the  emunctories  should  be  kept  active  by  the  eating  of  fruit, 
and  by  the  free  use  of  cold  water  and  of  lemonade,  and  of  mild  salines  if 


FUNOnONAL  NEBYOTTS  DIBEABEB.  453 

necessary.  Ice- water,  if  taken  in  large  quantitieB,  may  do  harm  by  sadden 
chilling  of  the  stomach,  and  drunk  at  meals  may  interfere  with  digestion ; 
but  ingested  in  moderate  qnantities  at  short  intervals  between  meals  it  does 
great  good  by  reducing  the  general  temperature  and  aiding  free  perspira- 
tion. All  alcoholic  drinks  are  to  be  avoided,  except  that  a  little  claret  or 
red  wine  may  often  with  advantage  be  added  to  the  water  taken,  to  make 
it  more  acceptable  to  the  gastro-intestinal  tract  and  more  active  in  pro- 
moting perspiration.  Cold  baths  should  be  used  frequently,  especially  if 
at  any  time  the  bodily  temx)erature  be  found  to  be  rising. 

The  use  of  cold  is  the  basis  of  all  treatment  of  sunstroke.  According 
to  Guitfiras,  in  subacute  or  continued  thermic  fever  the  best  plan  is  to 
wrap  the  patient  in  a  dry  sheet,  lift  him  into  a  tub  of  water  at  a  tem- 
perature of  80®  P.,  and  then  rapidly  cool  this  water  by  means  of  ice,  the 
immersion  continuing  from  forty-five  to  fifty-five  minutes,  according  to 
the  effect  upon  the  mouth  temperature.  The  x>atient  is  then  to  be  placed 
apon  a  blanket,  the  skin  partially  dried,  and  the  body  covered.  Ouit^ras 
states  that  it  is  very  important  to  avoid  currents  of  air  blowing  upon  the 
patient,  and  to  harve  the  bath  given  in  a  small  warm  room ;  also  that  in 
most  cases  great  advantage  is  to  be  obtained  by  giving  moderate  doses  of 
whiskey,  with  from  twenty  to  thirty  minims  of  tincture  of  digitalis,  about 
twenty  minutes  after  the  bath.  Guit^ras  never  found  it  necessary  to  give 
more  than  two  baths  in  the  twenty-four  hours,  but  in  some  cases  the  baths 
had  to  be  used  for  many  days. 

In  acute  thermic  fever  the  bodily  temperature  is  to  be  reduced  at  once 
by  the  means  most  convenient :  there  should  be  no  waiting  for  the  sum- 
moning of  a  physician.     The  patient  should  be  carried  into  the  shade 
and  have  cold  affusions  over  the  fsuce  and  body,  or  should  be  put  at  once 
under  a  pump  and  be  pumped  on,  or  should  be  plunged  into  a  bath  of 
ice-water.     City  ambulances,  when  it  is  practicable,  should  be  furnished 
^th  ice  and  antipyrin,  so  that  when  the  sunstroke  patient  is  reached 
^tment  may  be  commenced  at  once.     In  giving  the  cold  bath  a  non- 
i^gistering  thermometer  should  be  in  the  mouth  or  the  rectum  of  the 
I^ent,  the  axillary  temperature  not  being  a  true  indication  of  the  tem- 
perature of  the  body.     The  patient  should  be  removed  from  the  bath 
^hen  the  bodily  temperature  reaches  101®  F.,  since  it  is  not  rare  for  the 
tail  of  temperature  to  continue  after  removal  from  the  bath.     Alcohol, 
and  strychnine  and  digitalis  hypodermically,  may  be  useful  even  while 
the  patient  is  in  the  bath,  when  the  symptoms  seem  to  point  urgently  to 
them ;  antipyrin  is  a  valuable  remedy  for  the  purpose  of  preventing  rise 
of  temx)erature  after  the  patient  has  been  taken  out  of  the  bath. 

When  there  is  in  sunstroke  a  hard  pulse,  and  the  symptoms  are 
essentially  those  of  a  congestive  apoplexy,  free  venesection  is  some- 
times useful,  especially  as  it  is  a  powerful  reducer  of  bodily  temperature. 
When  the  convulsive  tendency  is  very  acute,  morphine  may  be  given 
hypodermically. 
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As  soon  as  may  be  after  sunstroke  the  patient  should  be  removed  to  i 
cool  atmosphere,  and  should  l>e  kept  upon  a  light  farinaceous  dietv  and 
generally  treated  as  though  in  danger  of  an  acute  meningo-encepbalitM^ 
Especially  if  there  be  any  teiideney  to  heada^he^  or  cerebral  dtmhui^ 
local  bkKKl-lettiDg  followed  by  blisters  and  other  forms  of  count/er-irritati*m 
should  t>e  used.  If  the  headaehe  when  the  patient  first  comes  to  hlm^lf 
be  intense,  general  veneseetioix  may  afford  a  means  of  relief 

Sequelae,— Cerebral  distress  or  pain,  with  tailure  of  general  vig*»r, 
dyspeptic  symptomSt  '*^^^  Viirious  indications  of  disturbed  inuervati*»a 
fi'oquently  occur  after  thermic  fever.  In  pronounced  eases  the  x>ain  in 
head  is  more  or  less  eoiLstaTit,  but  subject  to  exacertotions,  and  is  soi 
times  associated  with  pain  and  stiffiiess  in  the  baek  of  the  neck*  W 
it  there  may  be  vertigo,  decided  failure  of  memory  and  of  the  power 
fixing  the  attention,  insomnia,  and  excessive  nervous  irritability, 
this  is  the  ciise  there  is  usually  a  mjirked  li>weriug  of  the  general  healtl|| 
with  loss  of  strength^  and  the  peculiar  invalid  look  which  chara<?teri 
severe  chronic  diae;u;e.  Epileptic  convulsions,  with  very  pronoi 
evidences  of  severe  cerebral  iuhammat ion,  occur  in  ra4"e  cases.  Theutit 
symptom  whicli  is  always  present,  and  which  is  diagnostic  in  the^^  cases^ 
is  the  inability  to  withstand  heat  :  not  only  ai'e  the  s^-mpt-oms  greatlj 
exaggerat^^*  it  may  be  tf*  tiie  point  of  severe  illness,  during  the  sumnwr 
mouths,  but  in  most  cases  he^adacbe  and  great  distreas  are  produced  by 
going  into  a  hot  room  even  in  winter*  The  lesion  underlying  the  iMjnditi^m 
J  list  spoken  of  is  a  chronic  irritation  of  the  brain  membrane  and  c«)rtei, 
paasing,  if  the  case  be  severe  enough,  into  pronounced  chronic  meningitis 
with  greater  or  less  involvement  of  the  cortex. 

The  treatment  is,  first*  absi>lute  avoidance  of  any  exposure  to  even 
modemte  heat,  combined  with  intellect  nal  and  physical  rest ;  second,  tl» 
treatment  of  non-specific  chronic  meningitis, — i.e,,  local  bleedings  and 
pei-sistent,  merciless  counter-irritation,  especially  by  means  of  the  actoftl 
cautery,  combine*!  with  the  inter  mil  ailministnition  of  mercurials  and 
potassium  ioiiide  in  very  small  continuous  doses  (one-fii^ieth  grain  of 
corrosive  sublimate,  one  to  two  grains  of  iodide,  three  times  a  day); 
third,  restriction  to  a  largely  tarinaeeoiLs,  non-irritating  diet,  and  carefiil 
attention  to  all  minor  symptoms  as  the}'  arise. 
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OCCUPATION    NEUROSES. 

Dmkikition.  —Localized  disturbances  of  motion  produced  by  the  ex- 
cessive use  of  gi^oups  of  muscles  in  the  daily  oc<'upation  of  life. 

Etiology. — Occupation  neuroses  are  almost  indefinite  in  number* 
Piano-foi1:e- player's  cramp,  violinist's  cramp,  telegrapher's  cramp  (clneBf 
among  those  wlio  use  the  Morst?  machine),  dancer's  pals^'  (especially  ftf* 
feeting  the  adf  muscles),  hammer  palsy  (occurring  chiefly  among  gold^ 
l^eaters),  chisel  cramp  (among  mechanics),  etc.,  su'e  ortiinary  forms:  hot 
seamstresses^  tailoi's,  money-counters,  watchmakers,  eugmvers,  kmtl«i«» 
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etc,  are  oocasioiially  disabled  by  peculiar  occupation  neuroses.  The 
occupation  neurosis  is  not  caused  by  severe  muscular  efforts,  but  by  the 
excessive  repetition  of  movements  which  require  fine  coordination. 

Mo&BiD  Anatomy. — ^The  pathological  condition  in  the  occupation 
neuroses  is  probably  one  of  local  neurasthenia,  with  habitual  congestion 
and  irritability  of  the  affected  centres. 

Symptomatology. — ^The  characteristic  symptom  of  the  occupation 
neuroses  is  the  coexistence  of  the  disablement  for  the  habitual  fine  action 
with  preservation  of  muscular  power.  Thus,  a  man  who  cannot  grasp 
the  pen  may  wield  with  ease  a  fifty-pound  dumb-belL  In  1868,  Moritz 
Benedict  distinguished  three  forms  of  occupation  neuroses^ — ^the  paralytic, 
the  spasmodic,  and  the  tremulous.  Whilst  typical  cases  of  these  varieties 
are  occasionally  seen,  usually  the  symptoms  are  mixed.  According  to  our 
observations,  paralysis  is  in  most  cases  the  dominant  symptom,  tremor  the 
least  developed. 

As  writer's  cramp  is  the  most  common  of  the  occupation  neuroses,  we 
shall  consider  it  as  the  tyx>e.  In  it  there  is  usually  some  painful  fiEitigue 
in  the  arm,  which  may  be  associated  with  slight  formication  and  numb- 
ness, and  rarely  with  tenderness  over  the  nerve-trunks.  Any  attempt  at 
writing  produces  intolerable  pain  in  the  part,  often  accomx>anied  by  a 
sense  of  stifbess,  or  even  by  a  distinct  muscular  resistance  when  the  effort 
is  noade  to  grasp  the  pen.  In  severe  cases  the  sense  of  Migue  continues 
even  after  long  resting  of  the  arm,  and  there  may  be  with  it  a  distinct  pain 
between  the  shoulders.  The  stiffness  and  occasional  cramp  of  the  fingers 
around  the  pen  reveal  the  nervo-muscular  irritability,  in  the  paralytic 
form  of  writer's  cramp ;  but  in  the  spasmodic  form  irr^ular  muscular 
contractions  are  the  most  prominent  manifestations.  At  first  slight  spas- 
iDodic  movements  of  the  thumb  and  first  finger  produce  an  occasional 
irregular  stroke  in  the  writing,  but  as  the  disease  progresses,  occasional 
sudden  extension  of  the  finger  causes  the  pen  to  be  dropped,  or  by  a 
spasmodic  action  of  the  opponens  pollicis,  with  abduction  and  coincident 
flexion  of  the  index  finger,  the  pen  is  rapidly  moved  from  the  paper,  or 
^^^^casionally  a  violent  spasmodic  flexion  of  all  the  concerned  fingers  holds 
^e  pen  as  in  a  vice. 

In  the  tremulous  form  of  writer's  cramp  the  tremors  may  become  so 

^^oessive  that  the  pen  follows  them  rather  than  the  directions  of  the 

^^,  and  no  trace  is  left  upon  the  paper  but  irregular,  undulating,  and 

*^^gular  strokes.     According  to  our  observations,  tremors  are  especially 

^Xiimon  in  telegrapher's  cramp. 

Prognosis. — Occupation  neurosis  almost  invariably  gets  well,  pro- 
dded that  absolute  rest  from  the  occupation  can  be  secured  for  a  great 
*^xigth  of  time.  Recovery  is,  however,  always  slow,  and  the  disablement 
^^^  a  pronounced  tendency  to  return  upon  repetition  of  the  habitual  acts. 
Treatment. — ^In  writer's  cramp,  as  in  other  occupation  neuroses,  it 
^  ewential  for  the  subject  to  cease  doing  the  act  which  has  produced  the 
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peculiar  exbaiLstioiK  The  direct  treatment  of  tJae  part  is  very  imgatis^ 
fiact43ry.  Ko  iiitt*riiiil  BiiHlieation  is  of  any  use,  except  as  it  may  bendil 
thegeuei-al  hctilth  of  the  patient  and  overcome  an}'  nennuNthenie  tendeni*y 
Maii^sage  8eenis  to  be  of  distinct  value.  Electricity  has  been  very  largeh 
employed,  and  is  by  some  autliorities  strongly  commended,  by  oth^n 
spoken  of  with  dt^puir*  It  seems,  in  fact,  to  do  good  in  some  eases,  bm 
moi-e  often  itn  influence  is  not  perceptible.  Fiinidizatiou  may  do  hanu. 
as  the  muscles  ai^  commonly  instable ;  it  rarely,  if  ever,  does  good*  The 
best  application  is  the  long-continuetl  use  of  a  mild  curi'ent  of  galranie 
eleetrieity  passed  down  the  nerve  of  the  affected  member,  of  just 
strength  as  to  be  distinctly  but  not  painfully  perceived.  A  small  poedti 
pole  should  lie  placed  over  the  nerve-trunks  in  the  groovt?  of  the  i 
upper  ai-m,  whilst  the  hand  rests  upon  a  huge  well-wetted  sponge 
nected  with  the  negative  pole, 

Cierks  and  othei*s  who  are  required  to  use  the  arm  exeeK^ively  in 
writing  should  employ  a  light  pen-holder,  half  an  inch  in  diamete-r  (cork 
preferable),  with  a  blunt -point«Ki  steel  pen  or  a  quill  pen,  and  should  iidofil 
the  fi'txi-wiitlng  method,  in  which  the  movement  is  chiefly  from  the  shod' 
der  and  the  words  are  formed  without  lilting  the  hariil  from  the  paper. 
VarioiLs  writing -maehines  have  Ikh^ii  invented,  but  are  unsatisfiictory.  In 
many  cases  the  solution  of  the  practical  diflicnlties  is  to  l>e  found  m  titf 
use  of  a  type-writing  machine.  When  it  is  nec4?ssary  that  the  writing  ahsll 
be  continued  at  all  hazards,  the  left  hand  may  be  employed.  In  writing 
with  it,  it  will  l>e  found  easier  to  reverse  the  lines,— that  is,  to  write  with 
the  slope  fi'om  left  to  right  Usually  the  left  hand  soon  develops  the  dis- 
order^ even  though  the  greatest  care  be  taken  not  to  overwork  it, 

HEADACHES. 

Headaches  not  due  to  diseases  of  the  brain  or  its  membranes  can  be! 
practical  purposes  chissed  as  toxiemic  ;  sympathetic,  due  to  some  peripb* 
eral  lesion  ;  and  nervous,  including  various  headaches  not  in  the  two 
other  gi^oups.  It  Ls  not  possible  by  a  study  of  the  headache  itself  to 
decide  its  nature,  so  that  the  examination  of  a  case  of  persistent  head 
ache  should  he  thorough  and  absolute, 

Toxeemic  Headaches. — Of  the  toxjcmic  headaches  the  most  impor 
tant  are  secondary  to  diseiiscs  of  some  organ,  such  as  the  kidney,  the 
heart,  or  the  lungs,  or  are  malarial,  rheumatic,  lithipmic,  alcoholic,  caf 
feiuie,  or  gastric.  Any  disease  whicli  interferes  with  the  aeration  of  tin* 
blood,  or  with  its  i^urification  by  the  emunctories,  is  liable  to  prodaco 
headache,  whose  caiLse  is  to  be  miule  out  only  by  finding  the  disease. 

Brow  ague  is  an  intense  pain  occurring  in  more  or  less  regular  par- 
oxysms, usmilly  in  the  immediate  neighbt>rhood  of  one  supraorbital  (on 
men,  often  associated  with  fever,  sweat,  or  other  malarial  indications.  Its 
nature  is  to  be  reeognized  by  its  periodicity  and  by  its  yielding  to  vet7 
large  doses  of  quinine  (forty  grains)* 


FUNCTIONAL  NERVOUS  DISEAfiES.  467 

Rheumatic  headache  is  osnally  a  heavy  ache,  bnt  may  be  associated 
with  sharp  nenritic  pains.  It  is  to  be  recognized  by  the  existence  of  a 
rheomatic  diathesis,  by  the  effect  of  weather,  and  by  the  marked  soreness 
of  the  scalp  which  usually  accomx)anies  the  pain.  In  doubtftd  cases  the 
therapeutic  test  with  salicylates  should  be  made. 

Gouty  or  lUhamic  Jieadache  is  often  dull,  heavy,  and  worse  in  the  morn- 
ing ;  but  it  may  occur  in  very  acute  parox3rsms  at  irregular  intervals, 
and  be  associated  with  vertigo,  staggering,  or  even  epileptoid  spells,  so 
as  to  lead  to  the  mistaken  diagnosis  of  organic  brain  lesion.  It  is  prob- 
able that  in  some  of  the  cases  there  is  really  a  gouty  meningitis,  with  or 
without  deposit  of  urates.  The  diagnosis  is  to  be  reached  by  exclusion 
and  the  recognition  of  the  existing  diathesis.  The  treatment  is  that  of 
irregolar  gout. 

The  caffeinic  headache  is  especially  common  in  women  of  neurotic 
temperament,  but  occurs  also  in  men.  For  some  unknown  reasons  there 
are  numerous  individuals  who  can  drink  without  suffering  tea,  but  can- 
not take  coffee ;  others,  fewer  in  number,  who  can  use  coffee,  but  not 
t€a.  The  worst  cases  of  caffeinic  headache  occur  in  sewing- women  and 
fectory-girls  who  are  underfed  and  stimulate  themselves  for  work  by  tea. 
llie  caffeinic  headache  ceases  when  total  abstinence  from  caffeinic  drinks 
has  been  enforced  for  a  month. 

Qastric  headache,  when  due  to  acidity,  may  occur  in  violent  paroxysms 
and  dizziness,  and  yields  rapidly  to  ammonium  and  sodium  bicarbonate, 
lie  headache  of  indigestion  with  hepatic  torpor  (biliousness)  is  usually 
fit)ntal,  may  be  occipital,  and  is  often  associated  with  defective  vision,  gid- 
^^€88,  and  great  depression  of  spirits. 

Sympathetic  Headache. — Headache  may  result  from  almost  any 
Peripheral  irritation,  but  is  extremely  common  from  eye-strain,  and  occa- 
^onally  occurs  from  disease  of  the  nose.  The  headache  of  eye-strain  is 
^^ften  frontal,  perhaps  more  frequently  occipital,  but  varies  greatly  in  char- 
ter, and  may  even  be  indistinguishable  from  a  migraine.  It  is  usually 
Aggravated  by  the  use  of  the  eyes,  is  apt  to  be  severe  in  the  morning  after 
5*11  evening  spent  in  a  place  of  amusement,  but  is  to  be  diagnosed  with 
Certainty  only  by  finding  and  correcting  the  optic  defect,  when  the  pain  dis- 
appears. Usually  it  is  relieved  almost  at  once  by  paralyzing  vision  with 
atropine  and  employing  dark  glasses.  The  character  of  a  nasal  headache 
inay  oft;en  be  detected  by  the  tenderness  of  the  inner  wall  of  the  orbit 
ii'hen  pressed  upon  by  the  finger,  or  by  the  pain  caused  by  touching  the 
middle  turbinate  bone  with  a  probe.  In  many  cases,  however,  the  nasal 
significance  of  headache  can  be  determined  only  by  removing  the  nasal 
disease. 

Nervous  Headaches. — In  this  group  may  be  put  the  headache  of 
an»mia  and  exhaustion,  the  congestive  headache,  the  hysterical  headache, 
and  certain  rare  headaches  whose  cause  cannot  be  elucidated,  and  which 
may  therefore  be  spoken  of  as  essential.    The  headache  of  aniemia  and 
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exhaustion  is  very  often  rather  a  sense  of  weight  and  distress  than  a  true 
-psm.  It  may,  however,  be  very  severe,  and  be  aooompanied  by  so  much 
flushing  of  the  &oe  and  coi\junctiva  as  to  mislead  the  practitioner  into 
supposing  that  there  is  a  true  brain  congestion.  It  is  commonly  relieved  by 
stimulating  foods,  such  as  strong  beef-essence,  or  by  milk-punch  or  other 
nutritive  alcoholic  drink.  The  headache  of  acute  cerebral  h3ri)ersemia  is 
usually  due  to  some  demonstrable  cause,  such  as  traumatism,  exi)06ure  to 
the  sun,  malarial  fever,  etc.  Its  nature  is  to  be  recognized  by  the  general 
excitement  of  the  circulation,  the  strong  pulsations  in  the  carotid,  and  the 
tendency  to  coma  and  delirium.  Headache  in  hysteria  may  take  on  any 
form,  but  may  be  considered  as  characteristic  when  it  is  a  pain  situated 
in  the  middle  of  the  top  of  the  head,  in  a  point  so  small  as  almost  to  be 
covered  with  the  tip  of  the  finger  (davus). 

MIGRAINE. 

Definition. — An  hereditary  paroxysmal  headache,  without  obvious 
cause,  usually  appearing  at  puberty  and  gradually  disappearing  after  the 
age  of  fifty. 

Etiology. — ^The  only  known  cause  for  this  disorder  is  heredity. 

Morbid  Anatomy. — Some  authorities  are  inclined  to  believe  that 
migraine  is  a  vaso-motor  neurosis,  and  Eulenberg  has  described  two  varie- 
ties, one  with  vaso-motor  spasm,  as  shown  by  pallor  of  the  fieice,  dilated 
pupil,  and  hard  temporal  artery ;  the  other  with  evidences  of  vaso-motor 
relaxation,  such  as  redness  and  heat  of  the  &ce,  iiyection  of  the  conjunc- 
tiva, lachrymation,  and  inflammation  of  the  affected  ear,  with  free  lateral 
sweating ;  but  as  the  disease  occurs  in  America  these  two  varieties  cannot 
be  made  out 

Of  the  basal  nature  of  migraine  we  have  no  knowledge.  The  x)arox- 
yams  are  evidently  of  the  nature  of  nerve-storms,  which  suggested  many 
years  ago  to  Trousseau  that  migraine  has  a  relation  to  epilepsy.  Th^e 
are  undoubtedly  cases  in  which  migraine  and  epilepsy  coexist ;  others  in 
which  the  two  forms  of  paroxysms  seem  to  replace  each  other.  Never- 
theless it  is  in  the  highest  degree  improbable  that  there  is  any  relation 
between  ordinary  migraine  and  the  more  serious  disorder.  Gases  indi- 
cating relationship  are  probably  not  more  than  one  in  five  hundred,  and 
no  interchangeability  in  heredity  can  be  traced,  epilepsy  not  being  de- 
monstrably more  frequent  in  ^[imilies  having  a  strong  migraine  heredity 
than  in  the  general  community.  The  best  explanation  of  the  itffe  cases 
is,  therefore,  the  coexistence  of  two  neuroses.  The  relations,  on  the  oflwr 
hand,  between  migraine  and  gout  seem  very  close,  almost  all  cases  seen  in 
Pliiladelphia,  at  leasts  having  a  distinct  gouty  family  history. 

Symptom atoix)GY. — Migraine  occurs  in  i)aroxyBms,  which  mug  be 
separated  by  a  few  hours  or  many  months.  The  attack  is  QBaaUjr  jm- 
ceded  by  malaise,  chilliness,  and  a  sense  of  languor,  or 
condition  of  exhilaration.    In  most  cases  the  pain  01 
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head  near  the  supraorbital  foramen,  and  gradually  increases  in  intensity 
until  it  becomes  unbearable.  It  is  variously  described  by  sufferers  as 
boring,  throbbing,  or  shooting,  and  is  sometimes  situated  in  the  occip- 
ital r^on.  After  a  time  repeated  vomiting  occurs,  with  relief  which  may 
be  immediate  or  gradual.  The  whole  paroxysm  lasts  from  five  hours  to 
two  or  even  three  days,  and  is  often  accompanied  with  intense  intolerance 
to  light  and  sound  and  distinct  hysterical  manifestation.  In  some  cases 
there  is  aphasia  during  the  height  of  the  x>aroxysm;  vomiting  may  be 
absent. 

An  attack  of  migraine  may  be  ushered  in  by  an  aura,  which  suggests 
that  of  epilejMsy,  although  in  most  cases  it  takes  the  form  of  a  disturbance 
of  special  sense.  Barely  a  i)eculiar  bitter  or  very  disagreeable  taste,  or,  it 
may  be^  a  peculiar  odor,  like  that  of  osmic  acid,  marks  the  coming  on  of 
a  paroxysm.  The  auditory  prodrome,  which  is  extremely  rare,  has  been 
Yarionsly  described  as  like  the  sound  emitted  from  a  marine  shell  applied 
to  the  ear,  or  as  a  gurgling  similar  to  that  which  is  heard  when  water 
enters  the  ear  during  bathing. 

Of  the  special-sense  auras  the  most  important  is  the  peculiar  visual 
disturbance  which  has  given  rise  to  the  special  name  of  ophthalmic  migraine 
(hmiapia  periodica).  The  most  frequent  disorder  of  sight  is  an  ambly- 
opia, accompanied  by  vivid  scintillations  of  light  x>assing  zigzag  over  the 
field  of  vision.  Hemiopia,  either  monocular  or  binocular,  sometimes 
lateral,  sometimes  vertical,  may  replace  the  amblyopia;  or  a  central 
scotoma  may  be  the  chief  phenomenon.  Barely  during  the  attack  these 
alterations  of  vision  change  one  into  the  other,  and  still  more  rarely  are 
they  accompanied  or  replaced  by  distinct  hallucinations.  We  have  noted 
megalopsia. 

An  attack  of  migraine  is  usually  attended  with  emotional  depression, 
which  may  amount  to  a  brief  melancholy.  O.  Berger  affirms  that  there 
is  vith  the  attack  hyperesthesia  of  the  skin  of  the  fax^e,  at  least  so  ts^ 
as  the  sense  of  locality  and  the  electric  senses  are  concerned,  but  there  is 
commonly  no  hypersesthesia  to  touch,  and  no  nerve-tenderness  even  at 
the  point  of  nerve-emergence.     Firm  pressure  often  gives  relief. 

DuGNOBis. — ^The  diagnosis  of  migraine,  usually  easy  from  the  history 
of  the  case,  is  to  be  confirmed  by  the  exclusion  of  other  causes  of  the 
attack  and  by  a  study  of  the  family  history. 

Peognosis. — Migraine  is  pra<».tically  incurable,  but  abates  after  middle 
^  and  is  often  much  ameliorated  by  treatment. 

Treatment. — ^The  treatment  of  migraine  consists  primarily  and 
cbiefly  in  building  up  the  general  health  of  the  patient.  The  higher  the 
Itcalth  the  fewer  the  attacks.  The  most  scrupulous  care  must  be  employed 
to  March  out  all  peripheral  irritations,  especially  eye-strain,  and  to  correct 
loot  or  otbar  diaUi^c  tendencies.  The  continuous  administration  of 
\  oAen  of  great  service  in  lessening  the  number  and  se- 
exfcract  should  be  given  in  ascending  doses 
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until  it  prodaces  mild  symptoms  of  intoxication,  and  then  a  dose  just 
within  the  limit  of  the  fidl  physiological  dose  should  be  administered  three 
times  a  day  for  months.  Caffeine,  antipyrin,  and  antifebrin  are  often  use- 
ful in  alleyiating  the  pain  in  a  migraine  attack,  and  will  in  some  persom 
even  abort  a  paroxysm.  Guarana,  which  has  been  much  employed, 
depends  for  its  activity  upon  caffeine.  Of  all  palliatives  the  most  cer- 
tain is  the  combination  of  deodorized  tincture  of  opium  with  potassium 
bromide  (twenty  minims  to  sixty  grains).  Unlike  opium  given  by  itself; 
this  mixture  rarely  causes  afber-nausea  and  depression.  The  danger  of 
forming  the  narcotic  habit  is  never  to  be  lost  sight  of  in  a  disease  so 
chronic  as  migraine. 

SLEEP,  ITS  DISORDERS  AND  ACCIDENTS. 

Sleep,  stupor,  and  coma  are  not,  as  has  been  held  by  some,  essentially 
diverse  conditions,  but  are  the  outcomes  of  different  d^rees  of  complete- 
ness in  the  suspension  of  the  function  of  the  cerebral  cortex,  and  are 
not  to  be  separated  by  any  fixed  lines,  every  gradation  being  found  in 
the  sick-room  between  the  lightest  slumber  and  the  deepest  coma.  Yet 
for  discussion  we  may  arbitrarily  divide  suspensions  of  consciousness  into 
deepj  that  condition  of  unconsciousness  in  which  the  subject  is  readily 
aroused,  and  when  aroused  is  easily  kept  awake  by  ordinary  external 
stimulations  or  by  his  will-power ;  stupor^  that  condition  in  whidi  the 
subject  is  aroused  with  great  difficulty  and  when  left  to  himself  relapses 
into  unconsciousness ;  and  coma^  that  state  in  which  it  is  impossible  by 
external  irritation  to  restore  consciousness. 

For  the  purx)oses  of  treatment  it  seems  essential  to  have  a  proper  phys- 
iological understanding  of  the  causes  and  nature  of  these  grades  of  uncon- 
sciousness.    Certain  neurologists  hold  that  the  lapses  from  consciousneas 
are  due  to  changes  in  the  circulation  ;  but  no  proof  of  this  has  ever  been 
given.     It  is  true  that  during  sleep  there  is  more  or  less  pronounced  cere- 
bral aneemia,  which  on  awaking  is  replaced  by  turgescence  of  the  cerebral 
vessels.     It  is  a  universal  law  that  cessation  of  functional  activity  is  imme- 
diately followed  by  lessening  in  the  amount  of  blood  in  the  ya^vt.    We 
conceive,  therefore,  that  the  sleep  or  cessation  of  ftinctional  activity  is  the 
cause  of  the  bloodlessness,  and  not  the  bloodlessness  the  cause  of  the  sleep. 
Insomnia  may  be  connected  either  with  excessive  ansemia  or  with  excessive 
congestion  of  the  cerebral  cortex.     One  theory  of  the  mechanism  of  deep 
is  that  the  latter  is  due  to  the  formation  by  the  processes  of  life  during 
the  waking  moments  of  some  poison  which  acts  upon  the  cerebral  cortex. 
This  theory,  again,  is  a  purely  speculative  one.     At  present  it  is  best 
simply  to  consider  that  it  is  a  fiinction  of  the  cortical  brain-cells  when 
exhausted  to  pass  into  a  condition  of  inactivity,  during  which  their  x)ower 
of  further  effort  is  recuperated. 

The  disorders  of  sleep  may  be  divided  for  our  present  purposes  into 
— first,  abnormal  wakefulness ;  second,  abnormal  somnolenoe  or  morbid 
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sleep  ;  tMrd,  acddentB  or  groups  of  symptoms  which  occur  during  sleep 
and  which  are  not  elsewhere  spoken  of  in  this  book. 

Abnormal  Wakefulness. — In  some  cases  of  insomnia  the  subject  is 
simply  unable  when  bedtime  comes  to  go  to  sleep ;  in  other  cases  he 
goes  to  sleep  readily,  but  wakes  in  two  or  three  hours  and  is  unable  to 
slmnber  again.  The  latter  form  of  insonmia  is  rarely  the  precursor  of 
severe  mental  affections,  but  is  often  very  obstinate. 

As  insomnia  may  eid^  as  a  prodrome,  or  as  a  symptom,  of  a  general  or 
local  organic  brain-disease,  and  as  it  also  may  be  produced  by  diseases  of 
various  organs  other  than  the  cerebrum,  and  as,  further,  even  in  its  most 
aggravated  form,  it  may  be  the  chief  symptom  of  a  cerebral  disturbance 
and  have  no  connection  with  any  organic  disease,  it  is  essential  in  every 
case  of  insomnia  that  a  very  carefiQ  study  be  made  of  the  whole  indi- 
vidual, in  order  that  the  cause  of  the  sleeplessness  may  be  discovered,  or 
else  that  by  exclusion  the  case  may  be  diagnosed  as  one  of  simple  func- 
tional disorder.     Insomnia  not  only  produces  great  suffering,  but  in  itself 
may  lead  to  severe  mental  disease,  so  that  its  treatment  is  a  matter  of  great 
importance. 

In  the  treatment  of  insonmia  it  is  essential  to  remove  the  cause :  if 
any  organic  disease  be  found  in  the  brain  or  elsewhere,  its  careful  treat- 
ment is  imperative.  A  frequent  cause  of  simple  insonmia  is  lithaemia ; 
where  this  is  the  case  relief  may  oft«n  be  obtained  by  the  use  of  the 
salicylates. 

Insomnia  produced  by  an  active  determination  of  blood  to  the  head, 
that  is,  by  active  cerebral  hyperflemia,  is  certainly  rare  except  as  a  pre- 
cnreor  of  acute  periencephalitis  or  other  severe  organic  brain-disease. 
It  may,  however,  develop  as  the  result  of  excessive  mental  labor.    Its 
nature  is  to  be  recognized  by  the  &>ct  that  it  accompanies  an  increased 
power  of  work,  and  often  an  exhilaration  of  spirits ;  the  subject  being 
able  to  go  on  night  aiter  night  and  produce  work  in  quantity  and  quality 
above  his  normal  powers.     Such  insomnia  is  always  a  very  dangerous 
condition,  and  should  be  immediately  treated  by  the  cessation  of  work, 
by  local  blood-letting,  by  counter-irritation,  and  by  fall  doses  of  seda- 
tive narcotics.    The  bromides  are  useful ;  hyoscine  hydrobromate  is  a 
specific.     Unless  with  the  local  h3rx>ersBmia  there  is  a  condition  of  gen- 
eral loss  of  power,  the  combination  of  aconite  with  the  other  remedies 
inay  act  most  happily.     Sometimes  in  the  insomnia  of  acute  congestion 
sleep  may  be  procured  by  giving  the  patient  at  bedtime  a  mustard  foot- 
bath ;  a  much  more  efBcient  procedure  is  to  direct  the  patient  to  sit  in 
a  bath  of  very  hot  water  and  have  a  cold  douche  on  the  head  from  three 
to  five  minutes. 

When  insomnia  is  connected  with  local  or  general  neurasthenia,  rest- 
treatment  modified  to  the  individual  case  may  be  of  great  service.  It 
would  appear  that  in  the  majority  of  cases  of  ordinary  simple  insomnia 
there  is  a  basal  exhaustion ;  at  least,  it  is  not  infrequent  that  food  taken  at 
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bedtime,  or  when  the  patient  wakes  sleepless  in  the  middle  of  the  night, 
has  a  very  beneficial  effect.  Bouillon,  thickened  with  sago  or  lentil 
flour,  oyster-soup,  hot  milk-punch,  Mellin's  Food,  any  easily  digested  hot 
food,  may  be  used.  Brandy  or  whiskey  in  a  little  hot  water,  strong  ales, 
and  other  alcoholic  drinks  in  some  cases  are  very  efficient.  A  half-ounce 
of  whiskey  or  a  single  glass  of  very  hot  water,  taken  on  awaking  in  the 
middle  of  the  night,  will  often  cause  the  wakeful  subject  to  go  to  sleep 
within  five  minutes. 

In  the  regulation  of  the  habits  of  a  person  suffering  from  insomnia, 
careful  study  must  be^made  not  only  of  the  general  nature  of  the  case,  but 
also  of  the  idiosyncrasies  of  the  patient  Thus,  in  some  persons  massage 
before  the  time  of  sleep  has  a  distinctly  quieting  influence,  whilst  upon 
others  it  acts  as  an  excitant.  Tire  very  frequently  causes  wakeful  nighte, 
but  there  are  some  cases  in  which  exercise  brings  sleep.  In  all  cases  of 
insomnia  it  is  essential  that  intellectual  activity  and  emotional  excitemeDt 
during  the  latter  third  of  the  day  be  avoided ;  that  the  supper  taken  be 
light ;  that  the  patient  sleep  by  himself  or  herself  in  a  well-ventilated 
apartment,  and  that  no  caffeinic  drinks  be  used  after  the  morning  meal 

In  the  treatment  of  insomnia  narcotic  drugs  are  to  be  avoided  as  ^  as 
possible,  except  in  acute  cases,  when,  if  the  symptoms  have  developed  as 
the  result  of  a  sudden  emotion  or  other  strain,  it  is  sometimes  x>08sible  by 
exerting  a  strong  influence  for  a  few  weeks  to  break  up  the  habit  of  in- 
somnia and  then  gradually  to  withdraw  the  remedy.  If  the  insomnia  be 
so  severe  that  hypnotic  drugs  become  necessary,  two  rules  must  be  observed 
in  their  administration :  first,  always  to  use  the  least  power ftd  narcotic 
which  will  achieve  the  desired  object ;  second,  not  to  use  a  single  narcotic 
(unless  it  be  a  bromide)  continuously  for  more  than  from  one  to  two  weeks, 
so  as  to  prevent  as  &r  as  may  be  the  system  from  becoming  accustomed  to 
it,  and  also  to  avoid  the  danger  of  chronic  poisoning  by  it.  Opium  is  the 
worst  of  the  whole  class.  The  bromides  are  the  least  injurious,  but  rarely 
suffice,  although  they  are  very  useftil  in  combination,  and  oft}en  lessen 
the  amount  required  of  more  powerftil  remedies.  Hj^oscine  never  produces 
chronic  poisoning,  nor,  so  £Eir  as  we  know,  the  hyoscine  habit,  and  when  it 
suits  the  individual  ease  is,  therefore,  valuable.  It  should  be  given  at  bed- 
time. Sulphonal  is  one  of  the  least  harmful  of  all  the  narcotics,  provided 
that  its  administration  be  not  kept  up  too  long.  When  there  is  any  brain 
weakness,  as  in  very  old  or  paretic  patients,  it  may  produce  mental  con- 
fusion or  continuing  drowsiness  the  day  after  its  administration.  A  num- 
ber of  deaths  have  been  produced  by  a  sudden  outburst  of  poisoning  when 
sulphonal  has  been  administered  for  several  months.  It  is  so  insoluble 
that  the  compressed  pill  readily  passes  through  the  intestines  without 
change,  and  is  therefore  best  administered  in  the  form  of  a  i>owder,  given 
from  one  to  three  hours  before  the  allotted  time  of  sleep,  in  hot  milk,  ory 
if  this  be  not  obtainable,  in  hot  water.  Chloral  still  remains  the  most 
efficient  of  the  hypnotics.    It  must  be  given  in  solution,  well  dilntedy  andi 
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88  it  acts  immediately,  not  until  the  subject  is  in  bed.  Its  use  may  be 
continued  for  a  length  of  time.  Poisoning  by  it  differs  from  that  by  sul- 
phoiial  in  that  the  symptoms  come  on  gradually  and  abate  upon  the 
withdrawal  of  the  drug.  Chloralamide  acts  very  much  as  does  chloral, 
but  is  more  uncertain.  Trional  is  a  usefid  hypnotic,  fairly  active  and 
certain  in  its  influences,  and  in  many  cases  efficient  without  producing 
unpleasant  symptoms.  When  continuously  pushed  it  sometimes  seems  to 
cause  general  weakness.  The  relative  doses  of  these  narcotics  may  be 
considered  to  be :  hyoscine,  one  one-hundred-and-twentieth  of  a  grain ; 
sulphonal,  fifteen  grains ;  chloral,  ten  grains ;  chloralamide,  fifteen  grains ; 
trional,  twelve  grains.  In  obstinate  cases  the  best  results  are  obtained 
by  a  combination  of  chloral  with  hyoscine  or  morphine :  in  obedience  to 
the  law  of  crossed  action  of  drugs,  by  using  such  a  combination  the  prac- 
titioner obtains  a  double  effect  where  the  two  lines  of  drug-infiuence 
come  together,  which  in  the  cases  just  mentioned  is  the  cerebral  cortex. 
Urethan  is  very  uncertain  in  its  action.  Paraldehyde  is  so  disagreeable 
and  irritating  to  most  stomachs  that  it  usually  cannot  be  borne,  but  in 
rare  cases  it  acts  kindly. 

Morbid  Sleep. — Before  discussing  the  more  ordinary  causes  of  morbid 
sleep  it  is  necessary  to  speak  of  nelavan,  African  hypnosis  or  African  sleep- 
ing disease,  which  is  probably  an  acute  fever,  and  is  certainly  often  fatal. 
It  is  endemic  on  the  west  coast  of  Africa,  but  has  occurred  epidemically  in 
the  West  India  Islands.    It  attacks  the  negroes  esi)ecially,  but  not  solely. 
In  most  cases  it  comes  on  gradually,  but  it  may  b^n  brusquely.    There 
is  at  first  a  slight  frontal  headache,  with  a  sense  of  constriction  in  the 
forehead,  attended  by  a  mild  fever.    The  vision  may  at  this  period  be 
disordered.    The  gait  becomes  irregular,  iind  not  very  infrequently  there 
is  a  distinct  ataxia.    Even  during  the  first  hours  of  the  headache  an 
intense  desire  for  sleep  is  manifested.    The  strength  feils,  the  spirits  are 
depressed,  and  there  is  some  fever,  but  usually  neither  diarrhoea  nor  con- 
stipation develops,  and  the  forces  of  the  circulation  are  well  maintained. 
Sleepiness  in  a  short  time  deepens  into  a  sonmolence  which  becomes  more 
and  more  intense  and  ends  in  a  profound  coma,  which  may  pass  quietly 
into  death.     Violent  convulsions  and  sloughing  bed-sores  ai-e  liable  to 
develop.     There  is  no  pathognomonic  post-mortem  lesion,  unless  it  be 
swelling  of  the  glands,  and  there  is  no  known  specific  treatment. 

Omitting  toxemic  somnolence,  most  of  the  cases  of  morbid  sleep  seem 
to  be  ref<M%ble  to  one  of  five  groups  : 

Group  1.  Sleep  due  to  reflex  irritations. 
Group  2.  Narcolepsy,  or  idiopathic  sleep  of  unknown  cause. 
Group  3.  Hysterical  and  epileptic  sleep. 
Group  4.  Sleep  of  insanity. 

Group  6.  Somnolence  connected  with  organic  brain-disease. 
Of  the  third,  fourth,  and  fift)h  of  these  groups  sufficient  has  already 
been  said.    Beflex  sleep  is  very  rare,  but  Katerbau  has  recorded  a  case  in 
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-old  Jewess,  who  had  slept 


days  and  Highly 


which  a  seventeen; 
immediatelj"  awoke  aftor  the  passage  from  the  rectiini  of  a  kuot  eontaiiiiQ| 
tweuty-fonr  round  wonus,  whilst  i^Iayer  has  related  a  Bimilar  case  of  a  bo; 
nine  years  old. 

Under  Harcole}}»i/  are  grouped  eases  of  morbid  sleep,  probably  repm 
Bentiiig  difterent  aflections,  whose  cansiition  and  nature  are  so  obscQif 
that  at  present  no  explanation  of  them  can  l>e  offered.  The  beet  that  caa 
be  done  is  to  separate  the  eases  into  three  subgroups,  wkich  are,  however, 
eonnectetl  by  intermediate  cases. 

In  the  first  of  tlit?se  groups  belong  instances  of  perjjetiial  drowsineffi^ 
in  wliich  the  subjeet  habitually  falls  a^lwp  at  the  slight-ei^t  provocatioiQ* 
and  whenever  awake  is  sleepy,  or  in  which  there  come  daily  psLroxxms 
of  overpowering  drowsiness  relieved  by  a  long  nap.  It  is,  perhap^r  JQsti* 
fiable  to  con.sider  thcvse  eases  as  irmtances  of  excessive  development  of  ihit 
normal  sleej)  function  of  the  brain. 

In  the  second  class  of  cas(^  the  normal  relations  tetween  sleep  and 
wakethlness  are  ro  siltered  that  the  two  conditions,  instead  of  alterDattng 
every  twenty-four  houi-Sj  alternate  at  long  intervals.  Thus,  in  the  re* 
csorded  case  of  a  Jewess,  the  avenge  length  of  the  sleeping  and  wakini; 
periods  was  five  and  a  half  days,  the  niaximum  was  seven  days,  and 
the  intervals  of  wakefulness  were  broken  only  by  short  restlesB  bite 
of  sluiubcr. 

The  third  cla^s  of  cases  is  that  in  which  the  sleep  comes  on  witboat 
apparent  cause  and  becomes  more  and  more  profound  until  the  padetit 
dies.  Such  a  paroxysm  suggests  braiu-congc^tion,  and  some  cases  have 
yielded  to  a  very  free  venesection.  That,  however,  fatal  sleep  withool 
determinate  cause  may  occur  is  shown  by  the  case  reports  b}"  Dr.  & 
Weir  Mitchell,  in  which,  after  a  prolonged  seemingly  causeless  ateep 
ending  in  death,  a  most  Ciireful  post-mortem  examinaliou  failed  to  d«teci| 
any  lesion. 

Accidents  of  Sleep. — Sense-shock  is  an  aura  like  sensation,  nstaf 
from  the  fi*et  or  hands  at  the  moment  of  waking,  and  passing  upward  to 
the  head,  where  it  disai)pears  in  the  sense  of  a  blow  or  shocks  or  of » 
bur'sting,  with  in  some  cases  a  subjective  special -sense  disturbance,  such 
as  a  loud  noise,  a  strong  odor,  a  vivid  tlasb  of  light.  Such  paroxysm* 
may  also  occur  during  the  daytime ;  they  have  no  serious  sigidficsioctv 
and  require  no  furtlier  treatment  than  tlie  uiiVmilding  of  the  strength 
of  the  patient. 

Niffht  pahif  is  a  sense  of  numbness  in  one  or  more  extremitit^  of  tbt* 
body^  usually  felt  on  waking,  but  occasionally  occurring  in  the  drtytiu)?^ 
It  may  be  monoplegia  hemiplegia  or  general  over  the  whole  body.  & 
"Weir  Mitchell  speaks  of  it  as  preceding  locomotor  ataxia,  but  it  is^W 
common  in  hysterical  wouieu  about  the  dim^M'teric,  and  also  oocni*  ifl 
goutj'  subjects.  It  hiis  no  special  significance,  and  is  certainly  not  indic*^ 
tive  of  failure  of  circulation  or  of  organic  nervous  dJseaae. 


( 


i 


FUNCfTIONAL  NEBYOUS  DISEASES.  465 

SamnanUndism  is  a  condition  in  which  a  dream  so  takes  possession  of 
the  sleeper  that  he  rises,  walks,  and  acts.  Movements  and  muttered  words 
are  very  common  evidences  of  dreaming  in  a  sleeper,  and  every  grade  be- 
tween the  slightest  dream-movements  and  the  most  active  sleep-walking 
exifits.  If  the  somnambulist  be  approached,  his  eyes  will  be  found  to  be 
closed,  or,  if  open,  they,  with  the  rest  of  the  fece,  are  impassive  and 
without  expression,  paying  no  attention  to  the  brightest  lights,  and 
appearing  to  have  no  power  of  sight  in  them  ;  yet  obstacles  are  avoided, 
narrow  places  passed  through,  feats  of  balancing  performed,  and  numer- 
ous complicated  movements  made  so  perfectly  that  the  by-stander  can 
hardly  persuade  himself  that  the  sleeper  is  not  awake.  When  seized, 
the  somnambulist  usually  resists  with  vigor.  Left  to  himself  after  wan- 
dering for  a  greater  or  less  length  of  time  he  returns  to  his  bed,  covers 
himself  up,  and  sinks  into  the  quiet  forgetfulness  of  normal  sleep. 

As  it  is  often  i>ossible  to  direct  a  dream  by  answering  the  questions  of 
the  dreamer,  so  in  somnambulism  the  thoughts  of  the  sleeper  can  often 
be  turned,  and  in  obedience  to  a  firm  command  he  will  return  to  bed 
without  waking ;  oft;en,  however,  he  is  uncontrollable  except  by  phjns- 
ical  force.  Acts  the  most  difficult  and  complicated,  crimes  of  various 
dtaracter,  and  murder  even,  have  been  performed  by  the  somnambulist 
in  response  to  his  dream  impulses. 

The  so-called  night-terrors  of  childhood  are  a  form  of  somnambulism, 
orare,  in  rare  cases,  epileptoid  seizures.  Nothing  is  more  common  than 
for  a  young  child  to  go  in  the  night  to  its  parent's  bed,  trembling  with 
terror  or  weeping  bitterly,  with  the  statement  that  it  has  had  a  bad 
dream.  Such  a  dream  may  be  so  vivid  as  completely  to  enchain  the 
attention,  and  if  at  the  same  time  there  be  outward  manifestations  of 
the  overpowering  emotions  from  which  the  child  is  suflfering,  a  paroxysm 
of  night-terror  results.  Very  frequently  during  the  paroxysm  the  child 
shows  terror  of  some  one  object^ — a  cat,  a  dog,  an  elephant,  a  mon- 
ster of  some  kind,  as  is  indicated  by  its  semi-coherent  cries.  In  a  large 
n^jority  of  cases  night-terrors  are  of  no  more  serious  import  than  an 
attack  of  somnambulism.  They  oft«n  depend  upon  gastric  irritation  or 
too  much  emotional  excitement  during  the  day.  In  a  few  recorded  cases 
the  cause  of  the  attacks  has  been  intestinal  worms.  Those  rare  night- 
terrore  which  are  due  to  serious  disease  can  be  distinguished  only  by 
their  tendency  to  recur  continually  and  by  their  concomitant  symptoms, 
^e  have  seen  one  case  in  which  the  night-terror  in  an  adult,  repeated 
^  intervals  during  every  night,  was  not  affected  by  innumerable  treat- 
JBientB  instituted  by  various  physicians  of  the  highest  class,  and  finally 
absolutely  destroyed  the  usefulness  of  the  subject's  life.  Again,  we  have 
seen  the  re-enaction  of  an  escape  from  drowning  recur  night  B&ev  night 
^til  it  produced  a  most  serious  condition.  In  the  treatment  of  night- 
terrors  of  children,  especial  care  must  be  taken  to  remove  intestinal 
Worms,  glandular  swellings,  or  any  other  possible  source  of  local  irritation. 
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ilspecially  must  the  digestive  system  be  pat  in  complete  order,  and  the  use 
of  stimulating  foods  and  of  caffeinic  drinks  positively  forbidden.  Any 
further  general  treatment  of  the  night-terrors  is  that  of  neurasthenia  and 
hysteria ;  in  the  very  acute  sudden  cases  it  may  be  necessary  not  only  to 
put  the  patient  fidly  under  the  influence  of  the  bromides,  but  also  to  uae 
narcotics  at  bedtime,  so  as  at  once  to  break  up  the  habit,  which  if  left  to 
itself  may  become  fixed  and  irremediable. 

CORRELATED   DISORDERS  OP  MEMORY  AND  UNCONSCIOUSNESS. 

Every  functional  act  in  a  nerve-cell  is  accompanied  by  nutritiye  change, 
and  this  nutritive  change,  although  recovered  from,  leaves  behind  it 
a  residue  of  effect     Hence  all  nerve-tissue  has  memory, — ^that  is,  the 
&culty  of  being  permanently  impressed  by  temporarily  acting  stimuli; 
the  thing  remembered  being,  in  fact,  the  functional  excitement    In  this 
is  found  the  explanation  of  the  results  of  training ;  and  in  it,  also,  ia 
found  the  explanation  of  the  tendency  of  various  functional  nerve-diseases 
or  conditions  to  i)erpetuate  themselves  after  the  removal  of  their  original 
cause.      It  is  in  this  way  that  an  accidental  becomes  a  x>ennanent  epi- 
lepsy, that  a  physical  habit  becomes  a  habit-chorea.     It  is  in  this  maimer 
that  the  hysterical  woman  who  gives  way  to  an  hysterical  nervous  im- 
pulse strengthens  the  hold  of  such  impulse  upon  her  nervous  system 
until  it  may  become  irresistible. 

Moral  habits  are  formed  in  obedience  to  the  same  law.  Self-controL 
enforced  at  first  by  discipline,  may  become  at  last  in  the  child  an  integral 
function  of  the  nervous  centre  by  a  method  parallel  to  that  by  which  an 
accidental  epilepsy  is  converted  into  a  permanent  disease.  In  the  prog 
nosis  and  treatment  of  disease,  as  well  as  in  the  training  of  the  young,  the 
full  recognition  of  the  iwwer  of  habit— i.e.,  of  unconscious  memory— is  a 
matter  of  vital  importance. 

What  is  true  of  the  lower  nerve-centres  and  fibres  is  true  of  the  upper 
ones.  Intellectual  acts  or  thoughts  and  perceptions  tend  to  stamp  them- 
selves upon  the  centres  coimected  with  them,  and  when  the  function  of  the 
nerve-cell  is  connected  with  consciousness  the  changes  which  occur  in  the 
nutrition  give  origin  to  conscious  memory, — i.e.,  to  memory  in  the  usual 
sense  of  the  term. 

These  things  being  so,  it  must  be  that  intellectual  memory  shall  exist 
in  as  many  varieties  as  there  are  intellectual  actions.  Disease  sometimes 
dissects  out,  as  it  were,  these  different  forms  of  memory.  Thus,  we  have 
loss  of  word-memory,  aphasia.  In  a  case  of  dementia  under  our  care, 
whilst  memory  for  ordinary  events  was  almost  entirely  lost,  a  joke  or  a 
ludicrous  story  would  be  remembered  in  all  its  details  without  effort 
Again,  the  power  of  receiving  new  impressions  is  essentially  different 
from  that  of  preser\ing  inipreasioas  which  have  been  received ;  and  so 
in  senile  or  other  brain -degeneration  it  is  very  common  for  the  powemr 
of  remembering  recent  occurrences  to  be  lost,  although  the  recollection  oiT 


FUNCTIONAL  NEBYOUS  DIBEAfiEB.  467 

events  which  happened  in  childhood  days  is  more  vivid  than  the  normal 
condition  of  the  individual  would  warrant  In  examining,  therefore,  for 
the  detection  of  fEbilure  of  memory  the  physician  should  question  the 
patient  as  to  the  simple  happenings  of  the  past  twenty-four  hours,  and 
not  be  misled  by  the  vividness  of  the  recollections  of  the  long  past.  The 
power  of  receiving  impulses  is  usually  lost  before  the  power  of  recalling 
impulses. 

Exaltation  of  memory — that  is,  exaggeration  of  the  power  of  receiving 
new  impulses  or  acquiring  new  thoughts — is  very  rare,  but  does  occur  in 
certain  conditions  of  exalted  function  in  the  cerebral  cortex,  as  in  the 
iDsonmia  of  acute  hyi>ersemia  or  in  the  beginning  of  an  acute  perien- 
cephalitis. 

Memory  and  consciousness  are  so  united  that  they  are  often  confounded 
as  one  thing ;  nevertheless  they  are  distinct,  and  the  link  which  binds 
them  may  be  broken  by  disease.  In  this  way  arise  certain  cases  of 
automatism,  as  that  of  the  French  soldier  who,  as  the  result  of  a  wound 
in  the  head,  was  subject  to  attacks,  lasting  many  hours,  in  which  he 
gave  no  response  to  ordinary  external  stimuli  and  had  no  appeai*ance 
of  consciousness,  but,  if  put  in  the  position  of  marching  or  writing  or 
smoking  or  what  not,  would  go  through  the  whole  completed  series  of 
movements  necessary  for  the  performance  of  these  acts,  changing  abruptly 
from  one  performance  to  another  if  taken  hold  of  and  put  in  a  new 
position. 

The  sense  of  personal  identity  is  dependent  upon  the  existence  of  memory 
and  consciousness.  The  unbroken  chain  of  events  recorded  from  an  in- 
definite past  correlated  with  the  consciousness  of  the  present  gives  the 
realization  of  the  unity  of  the  present  with  the  past.  This  sense  of  per- 
sonal identity  is  destroyed  by  a  complete  loss  of  memory,  which  loss  may 
be  abrupt  and  be  unaccompanied  by  impairment  of  consciousness  or  of 
rationality. 

Double  persoiuilUyj  the  condition  in  which  the  subject  feels  as  if  he  were 
two  distinct  x)crsonalities,  the  one  alternating  continually  with  the  other, 
or  more  commonly  the  two  coexisting,  has  no  connection  with  loss  of  per- 
sonal identity  nor  yet  with  double  consciousness.  Its  explanation  is  very 
difficult :  it  is  occasionally  seen  as  the  result  of  hasheesh  or  other  poison- 
ing, and  also  in  insanity,  in  which  affection  it  may  become  the  basis  of 
a  delusion,  as  in  the  case  of  a  patient  of  my  own  who  was  overwhelmed 
by  the  constant  doubt  whether  he  was  himself  or  his  own  double. 

DouMe  eonadoumesSj  so  csHledj— periodical  failure  of  memory,  or  periodic 
amnesia, — is  a  disorder  of  memory  which  also  involves  all  the  intellectual 
functions  and  the  character  of  the  individual.  In  a  typical  case  there  is, 
firsts  an  abrupt  loss  of  memory  at  the  beginning  of  each  paroxysm  for 
everything  that  has  happened  during  paroxysms  not  of  the  same  series ; 
Second,  a  change  in  the  personal  character  of  the  individual,  the  disposi- 
tion, the  habits  of  thought,  and  even  the  intellectual  x>owers,  being  altered. 
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Alter  a  time  the  subject  goes  abruptly  back  to  the  first  eomiitioiiy  lad  m 
lea<is  a  double  life  t>f  alteruatiug  states. 

Double  cou.sciou.sues8  is  allied  to  epileptic  automatism,  which  indeed 
may  be  considered  a  form  of  double  couscioiiBness^  and  also  to  oerliiii 
oouditious  of  insanity,  in  whieli  the  attax;ks  come  and  go  wlthoat  BippaseeBiL 
reason. 

NEURALGIA, 

Definition, — A  violent  pain  following  the  course  of  a  iier\'e-tmiik 
and  connected  with  no  kuowti  tliseiise,  and  for  which  we  can  give  mi 
a^lequate  explanatiou. 

Etiology. — Owing  to  the  curious  feeling  of  **  knowing  all  about  if 
which  tlie  averagt*  human  individual  derives  from  a  uiinie^  in  pmelical 
life  it  is  often  neeesHiiry  to  have  a  name  which  shall  answer  as  a  cloftk 
for  protessional  ignorance.  The  word  '*  neuralgia^'  means  a  nerve-pain, 
which  is  in  flict  no  meaning,  as  all  pains  are  nerve  pains;  bat  ahout^t 
from  time  immemorial  the  term  has  lieeii  iLS4^d  to  signify  a  class  of  cases  1& 
which  violent  pains  occur  in  nerve-distribntion  from  causes  which  Gaaoot 
l>e  made  out.  As  knowledge  has  increased  there  has  been  a  great  redin* 
tion  in  the  number  of  crises  of  neuralgia ;  because  mOvSt  of  the  cases  whsdi 
were  formerly  said  tx>  be  instanet^s  of  neuralgia  now  are  known  to  be 
examples  of  neiu*itis,  orgaiuc  disease  of  the  nerve- centres,  etc. 

A  form  of  piiin  which  is  still  often  spoken  of  as  neuralgia  is  the  reflex 
pain,  in  which  the  sensation  is  due  to  some  distant  irritation  ;  as  exampki 
may  be  cited  the  violent  pain  in  the  angle  of  the  jaw  occasionaUy  prth 
duced  by  eating  veiy  oold  icecream  or  by  other  gjistric  irritation.  Ans^ 
has  described  various  cases  of  what  he  termed  neuralgia  in  the  urethra  a&d 
testicles,  due  to  the  irrifeition  of  self-abuse.  A  trigeminal  pain  may  be  dm 
to  a  neuritis  propagated  from  a  diseased  tooth  pulp,  or  it  may  be  reflex, 
is  proved  by  its  occm-ring  in  the  side  of  the  head  oppi>site  the  afifectod 
tooth.  Impacted  fieces,  and  tissure  of  the  anus,  frecinently  produce  »- 
called  intestinal  neuralgia  and  cystic  neuralgia.  We  have  seen  as  tie 
chief  symptom  prodoced  by  a  tape-worm  a  mastoid  pain  so  \iolent  as  tn 
lead  to  the  diagn*)sis  of  disea*se  of  the  bone  and  to  operation*  Ferrier 
has  re(!orded  instancies  of  t^er^ico-brnrliial  neuriUgia  rt*sulting  fromadis^ 
eased  txjoth.  The  pain  of  hepatic  irritation  is  very  commonly  referred  to 
the  shoulder,  and  we  have  seen  as  the  chief  syniptoui  of  gastric  perfora 
tion,  mith  escape  of  a  meal  into  the  alxlomen,  a  mort^il  agony  referred  u* 
the  root  of  the  neck.  Retlex  pains  shoidd  never  be  spoken  of  as  neural 
gias  but  as  reflex  pains.  Their  relief  depends  upon  the  acutenesB  of 
the  medical  attendant  in  discovering  the  c^nse  of  the  iixitation  and  Iii* 
Bueciess  in  removing  it. 

Neuralgias  are  frequently  spoken  of  as  being  proflnced  by  lead  and 
other  poisons.  Such  neuralgias  are  in  great  part,  probably  always^  in 
stances  of  neuritis.  In  a  very  large  proportion  of  the  cases  whicii  are  still 
diagnosed  by  practitioners  as  neural gie,  gouty  disorder  of  metaboh'sm  is 
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the  cause  of  the  sufieriiig.  Faiietioual  puiurt,  or  rather  paiiis  fi'om  dis- 
ordered functions,  without  organic  lesions  in  the  nerves  or  elsewhere, 
may  be  the  result  of  ansemia  or  of  a  peculiar  eshanstion.  To  such  cases 
the  term  neuralgia  may  l>e  well  applied. 

There  is,  however,  a  iinal  group  of  cases  in  which  neither  during  life 
nor  after  death  are  we  able  to  detect  imy  eausi^  for  the  pain.  It  woidd  seem 
that  there  may  be  a  molecular  chiiuge  eitbei"  in  the  sensor^'  uerve-eentres 
or  in  the  nerves  themselves  so  tine  as  t4)  esc<ape  our  instruments,  which 
predisposes  the  individual  to  suffer,  so  that  a  ehauge  of  weather  or  other 
untoward  iiiHuence  too  slight  to  be  felt  by  the  normal  man  causes  a  pain- 
storm.  There  appeal's  to  be  a  distinct  general  condition  which  may  be 
kno^Ti  as  the  neuralgic  temperament  or  diathesis.  This  Ls  often  inher- 
ited,  but  may  be  de\x4oped  I :ty  prolonged  bwlily  exhaustion  or  other  causes. 
Wlien  onee  aaiuired  it  may  pei-sist  although  the  original  cause  has  l>een 
removtMl*  The  pains  which  couie  lo  some  persons  in  malarial  aiisemia 
pi-obably  are  often  neuralgic,  but  wheu  the  ameiuia  has  been  relie^'ed,  if 
the  nervous  system  has  been  sutlicieutly  long  impressed,  the  pain- tendency 
becomes  stamped  upon  it,  jireeisely  as  the  epileptic  tendency  becomes  cx>n- 
stitutional  in  a  case  of  retiex  epilepsy  and  perBists  after  the  removal  of  the 
original  iri'itation.  Tht^e  ueunilgic  pains  are  to  be  recognize*!  by  their 
persistency,  by  the  alxseuce  of  cause,  and  by  the  excUuliug  of  all  other 
sources  of  pain.  The  acquired  or  inherited  neuialgic  temperament  is 
closely  connected  with  the  migiTiine  heredity,  as  well  as  with  iulierited 
gout ;  but  exactly  what  the  relations  tetween  the  three  conditions  are  is 
still  obscure.  The  neiu'algic  diathesis  corresponds  with  the  general  neu- 
rotic temperament,  is  more  fi'ctineut  in  women  than  in  men,  and  is  often 
pi*evalent  in  dry  neurotic  climatm  aucl  in  pei^ons  free  from  gont^'  symp' 
toms.  The  neuralgic  temi>erameut  is  further  allied  to  hji^teria  and  to 
neurasthenia,  and  especially  to  the  oeurast!ienia  which  follows  severe 
traumatisms.  The  nervoiLS  headaches  spoken  of  elsewhere  (see  page  457) 
shoultl  perhaps  l)e  classed  as  neuralgic. 

Diagnosis. — The  diagnosis  of  neuralgia  is  to  be  reac^hed  ehietly  by  ex- 
clusion. When  no  proper  cause  can  be  found  for  a  pain  in  a  nerve-trunk, 
such  pain  may  be  spokeu  of  as  a  neuralgia,  A  great  majority  of  ci^ses  of  so- 
called  neuralgia  are  ri^illy  instances  of  gouty  neuritis.  Dis^^tises  of  nerve- 
centres  produce  pains  which  in  their  character  are  indistinguLshable  from 
true  neuralgia  except  by  their  greater  severity  and  pei-sistency.  When- 
ever a  neuralgia  is  persistent  in  a  detinite  nerve  territory  a  centric  lesion 
shonld  be  suspected,  unless  there  be  a  gouty  diatliesis.  The  pains  of  pos- 
terior spinal  sclerosis  may  closely  simulate  neunilgia,  and  if  they  precede 
the  development  of  the  more  characteristic  symptoms  may  lead  to  mis- 
taken dia^iosia  The  occurrence  of  persistent  neui-algic  pains  in  the  legs, 
aSBOciated  with  a  single  symptom  of  a  spinal  sclerosis,  such  as  Argyll - 
Eobertson  pupil  or  loss  of  the  kneejerk,  will  aftbrd  suMcient  ground  for 
a  probable  diagnosis  of  the  centi'ic  disorder. 
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In  the  diagEtosis  of  obscnre  cases  of  nerve-pain  the  greatest  care  should 
be  exercised  in  searching  for  a  possible  distant  point  of  irritation  which 
may  prodnce  reflex  pain. 

Treatment. — ^The  treatment  of  nerve-pain  depending  upon  gout, 
malaria,  organic  nerve-disease,  etc.,  is  essentially  the  treatment  of  the 
underlying  condition.  The  treatment  of  ordinary  neuralgia,  so  called,  is 
osually  that  of  a  rheumatic  neuritis.  The  treatment  of  a  true  neoralgii 
must  have  for  its  basis  also  the  relief  of  the  underlying  bodily  state. 
Commonly  there  is  vital  depression,  often  with  lowered  nutrition,  some- 
times with  aneemia.  This  state  must  be  met  Thus,  if  there  be  fiulore 
in  the  development  of  fat,  cod-liver  oil  may  be  of  great  service ;  if  tbae 
be  ansemia,  iron  may  be  employed,  etc  Always,  however,  great  eve 
should  be  taken  not  to  interfei*e  with  digestion  by  drugs. 

In  true  neuralgia  electricity  is  of  no  value.  Over  a  neuralgic  nerve- 
storm,  such  as  migraine,  or  the  paroxysms  of  pain  which  are  said  sane- 
times  to  replace  epilepsy,  electricity  has  no  power.  In  the  pain  of  a 
neuritis  it  often  brings  relief.  Local  anod3nie8  and  mild  counter-iiriti- 
tions  are  sometimes  of  service  in  neuralgia.  Antipyrin,  phenaortin,  and 
other  allied  coal-tai*  products  will  very  often  control  the  pain.  Whenever 
it  is  possible,  complete  change  of  scene,  with  out-door  life,  should  be 
tried  if  other  measures  have  failed. 
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CHAPTER   III. 

ORGANIC  DISEASES  OF  THE  BRAIN  AND  ITS  MEMBRANES. 
CEREBRAL   LOCALIZATION. 

The  term  cerebral  localization  is  used  as  a  name  for  the  applied 
science  which  has  grown  out  of  the  recognition  of  the  £Etct  that,  in  the 
processes  of  functional  evolution  and  differentiation  in  the  animal  king- 
dom, the  human  brain  has  become  so  specialized  that  certain  functions 
have  been  permanently  assigned  to  certain  portions  of  it,  so  that  it  is 
possible  to  recognize  the  anatomical  seat  of  a  lesion  by  noting  the  dis- 
turbances of  function.     In  applying  our  knowledge  for  the  purposes  of 
diagnosis  it  is  essential  to  remember  that  it  is  the  seat  and  not  the  nature 
of  the  lesion  which  it  is  the  purpose  of  cerebral  localization  to  discover. 
A  tnmor  in  a  certain  spot  iu  the  brain  produces  the  same  disablement 
whether  it  be  cancerous,  tubercular,  or  of  other  nature.    We  can  only  note 
that  purely  destructive  lesions  paralyze  function ;  that  irritative  lesions 
at  the  same  time  excite  and  pervert  function ;  and  that  many  lesions  are 
both  destructive  and  irritative.     Thus,  a  destructive  lesion  of  the  portion 
of  the  brain  connected  with  vision  causes  blindness,  an  irritative  lesion 
causes  active  disturbance  of  vision,  such  as  flashes  of  light :  again,  a  de- 
structive lesion  of  the  motor  region  of  the  brain  causes  paralysis,  an 
iH'itative  lesion  causes  spasm ;  whilst  a  lesion  which  is  both  destructive 
and  irritative  causes  paralysis  with  spasm  which  is  apt  to  take  the  per- 
''^^ent  form  known  as  contractures.     It  may  be  further  noted  that  the 
Vmptoms  of  irritation  are  more  apt  to  be  produced  when  the  lesion 
^^ts  the  nerve-centres  themselves  than  when  the  conducting  fibres 
"*oiii  those  centres  are  attacked. 

\Ve  have  no  definite  information  as  to  the  seat  in  the  human  brain  of 
^^sciousness  and  the  intellectual  faculties,  or  whether,  indeed,  these  fuuc- 
^^^18  are  confined  to  certain  limited  regions  or  are  generalized  through- 
l^^t  the  whole  brain-structure.  It  is  commonly  supposed  that  the  frontal 
^^b^  of  the  brain  have  some  especial  relation  to  these  functions,  but  cer- 
^Ti  it  is  that  a  gross  lesion  of  an  anterior  lobe  may  exist  without  regis- 
^^t*ing  itself  by  any  characteristic  symptom.  The  function  of  motion  is 
^^tuated  in  the  region  of  the  cerebral  cortex  lying  about  the  Eolandic 
^^ure,  whilst  that  pertaining  to  the  special  senses  is  situated  in  the 
^^•cipital,  temporal,  and  olfactory  lobes :  so  that  we  nuiy  naturally  divide 
^be  brain-cortex  into  the  silent,  the  motor,  and  the  sensory  area,  as  in 
^lie  diagram  on  the  following  page. 

In  the  diagram  no  notice  of  sjDcech-centres  is  taken,  because  human 
Speech  is  so  complicated  in  its  physiology  and  so  widely  distributed  in 
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the  anatomical  location  of  its  centres  that  it  demands  the  elaborate  dis- 
cussion given  at  the  close  of  this  article  under  the  head  of  Aphasia. 


Fig.  3. 


fcKii^'- 


--^L 


External  lateral  \iew  of  brain,  showing  general  arrangement  of  cerebral  oentxet. 

Active  nerve-centres  always  liave  efferent  nerve-fibres  forming  paths 
along  which  run  the  impulses  originating  in  the  ganglionic  nenve-cells; 
from  which  it  follows  that  in  discussing  the  localization  of  a  brain-filD^ 


Fig.  4. 


Fig.  5. 


Lutoral  view  of  inner  .surface  of  heinLsuhere. 


\"iew  of  lirain  from  above.  The  anterior  ind 
]j(i^tt'ri(»r  cenlml  convolutions  Br<^  rv-ivctively  tltf 
ns<>en(liniT  frontal  an«l  ofcondin;:  i^rK>tal  coovoln- 
tlons  (»f  the  nomenclature  iuhmI  in  the  text 
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tion  it  m  first  in  order  to  speak  of  the  centres  implicated,  and  then  of 

the  nerve-fibres. 

Fig.  6. 
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IKagT&m  Bbowlng  cerebral  convolotionii-  The  a«jt*?rlor  oentml  convolution  tsui  the  posterior  central 
oonTolutloD  are  respectively  tlie  B«cetidiiig  frontal  and  tbe  a&cendlng  parielal  convolutioti  of  the  text. 

MOTION. 

The  motor,  or,  as  it  is  better  termed,  the  psyoho-motor  area  of  the 
brain  is  the  part  where  thought  origiiiat*^  the  inipiiLses  which  finally 
end  in  mnscnhii'  couti-aetioii.  It  comprises  the  ascendiDg  frontal  and 
parietal  convolutions,  including  the  npi^er  portion,  which  is  seen  on  the 
median  surface  of  the  cerebrum,  and  constitutes  the  so-called  paraceutml 
lobule.  The  grass  arrangomeut  of  the  centres  is  whowu  in  tlie  diagram 
(Fig,  3).  It  must  be  understood  that  these  centres  are  not  sharply  de- 
fined from  one  another,  but  overlap.  The  highest  part  of  the  region 
is  occupied  by  the  leg-centres,  wtiich  certainly  also  rciich  into  the  para- 
central lobule.  The  arm-centres,  wliicb  occupy  the  middle  third  of  these 
convolutions,  probably  extend  higher  in  the  a^scending  frontal  than  in 
the  fLscending  parietal  The  lower  third  of  the  iiseeudiug  front^il  con- 
volution is  the  chief  centre  fi>r  the  face  movement,  but  there  is  reiuson 
for  believing  tJiat  the  corresptmding  part  of  the  ascending  parietal  con- 
volution is  also  involved.  The  centre  of  the  movements  of  the  angles 
of  the  mouth  lies  at  the  upper  junctiou  of  the  lower  eutls  of  the  two 
convolutions,  or,  in  other  woriLs,  jnst  l>elow  the  lower  end  of  the  fissure 
of  Rolando;  whilst  the  lips  and  tongue  receive  their  innervation  ft^om 
the  fm>t  of  the  ascending  frontal  convolution,  the  centres  probably  also 
eitendiug  into  the  third  frontal  eon  volution. 

Horsley  and  Behafer  have  found  that  in  the  monkey  the  posterior  half 
of  the  upper  and  lower  frontal  convolutions  and  the  inner  aspect  of  the 
summit  of  the  ascending  frontal  convolution  (a  portion  of  the  paracentral 
lobule)  are  respectively  connected  with  the  lateral  movements  of  the 
head  and  eyes  and  with  the  movements  of  the  trunk  or  lx>dy ;  and  it  is 
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probable  that  iu  man  tliis  connection  holds.  There  is  re^ison  for  be- 
lieving (see  Hemi|jlegia)  thjit  in  muscles  which  absolutely  work  to- 
gether 80  elosely  ius  thot^  of  the  trunk  each  muscle  receives  innervation 
from  each  side  of  the  brain,  a  theory  which  Is  borne  out  by  the  Ikct  that 
destruction  of  oue  of  theise  centres  fails  to  produt^  permanent  paralym 
The  motor  fibres*  which  arise  from  the  pnycho- motor  ai*ea  of  the  brain 
are  at  first  widely  sepamted,  but  converge  as  they  pass  inward  throngii 
the  centrum  ovale,  and  when  they  rejich  the  internal  capsule  are  con- 
densed into  a  very  narrow  territory.  The  pathway  to  the  iuuer  ca)iHule 
is  double,  one  mass  of  tibres  passing  between  the  caudate  and  the 
ticnlar  nuclei,  and  the  other  l)6tween  the  lenticular  nuclei  and  the  optid 
thalamus.  In  the  passage  of  these  fibres  the  com-se  of  their  direetiaii 
changed  from  vertical  to  horizonttiJ.  The  fibres  connectiKl  with  the 
are  originally  the  lowest  in  the  cortex,  so  that  tiieir  pathway  through  the 
centruiu  ovale  lies  l>elow  that  of  the  fibres  connected  with  the  extremi- 
ties. In  the  change  of  their  course  from  the  vertical  to  the  horizontnl 
din^ction,  however,  they  get  in  front,  so  that  their  pathway  is  throii|^ 
the  l>end  or  angle  of  the  internal  capsule. 

In  the  internal  capsule  the  fibres  from  the  facial  centres  are  th 
placed  anteriorly  near  the  so-called  knee  ;  nest,  to  them  come  the  fibi 

from  the  arm-centres;  then  the  leg' 
fibres,  the  boundaries   between  the 
l>ands    not    l>eing    sharply    defined 
Together    these    motor    tracts    form 
about  two-thirtls  of  the  posterior  hmfc 
of  the   internal   capsule,  the   hiDd^Ti 
third  of  the  limb  lK*ing  occupies!  by 
the  sensory  pathway.     From  the  in* 
ternal  capsule  the  motor  fibres  pa» 
into  the  cms  cerebri,  where  they  oc- 
cupy  the   middle    two-lillhs  of  the 
criista,    extending   from   the  stirfiKe 
beh)w  almost  to  the  sulistantia  nign- 
In    the    crus    cerebii   the    fiici*! 
nerves  begin  to  leave  the  main  body 
of    fibres,     the     oculo- motor    nenrs 
emerging  from  the  inner  surface  of 
the  crura*     Mast  of  the  fibres,  however,  of  the  cranial  nerves  enter  the 
pons,  but  very  shortly  after  ho  doing  they  separate  from  the  band  of  fibres 
which  go  to  the  body  and  extremities,  and  cross  over  to  the  opp«>tat€ 
side  of  the  pons  to  enter  their  various  nuclei.     The  main  portion  of  the 
motor  tibres  enters  the  pons  and  pjisses  through  the  crustal  ixirtion  lying 


Fig.  7. 


Tranavorse  hoiizonlAJ  wjt'tlon  of  brain.  «h owing 
iotemiLl  cafJKiule  and  ita  reliitionj^ 


*  The  idea  of  the  conetnictjon  of  the  brain  aad  Bpinid  oord  in  their  motor  ftin^ 
tions  is — ganglion-cells  in  the  cerebral  cortex,  which  originate  an  impulse  that  peem 
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between  the  superficial  and  deep  layers  of  the  transverse  fibres  and  sur- 
rounded by  gray  matter,  with  which,  however,  they  have  no  connection. 
In  this  passage  through  the  x>ons  the  mass  of  fibres  is  broken  up  into 
bundles,  which  a  little  lower  down  are  again  gathered  into  one  string,  as 
which  they  enter  the  medulla.  In  the  medulla  this  string  divides,  the 
greater  part  of  it  passing  over  to  the  opposite  side  to  be  continued  down 
the  spinal  cord  as  the  lateral  or  crossed  pyramidal  tract,  whilst  the 
smaller  portion,  foiling  to  decussate,  enters  the  spinal  cord  upon  the 
side  corresponding  to  that  of  the  cerebral  hemisphere  in  which  it  origi- 
nated, to  constitute  the  anterior  or  direct  pyramidal  tract.  During  their 
passage  from  the  cerebral  cortical  centres  to  the  spinal  cord  these  white  or 
oondacting  nerve-fibres  are  distinct^  and  apparently  without  connection 
with  ganglionic  cells. 

In  the  neighborhood  of  the  internal  capsule  are  the  great  cerebral 
ganglia^  namely,  the  optic  thalamus  and  the  caudate  and  lenticular 
nuclei  (corpus  striatum).  The  function  of  these  centres  is  unknown,  the 
old  view  that  they  were  connected  with  the  motor  fibres  going  from  the 
eortei  having  apparently  been  disproved.  The  thalamus  has  close  con- 
nection with  the  optic  tract  and  also  with  the  cerebral  cortex.  The  corpus 
striatam  appears  to  have  sx>ecial  functional  relations  with  the  cerebellum, 
with  which  it  has  anatomical  connections,  and  by  whose  development  it 
isinflaenced,  since  fiedlure  in  the  development  of  the  cerebellum  is  always 
accompanied  by  a  great  reduction  in  the  size  of  the  corpus  striatum. 

In  studying  the  sensory  brain-functions  the  first  natural  division  is 
that  of  General  Sensation,  including  the  touch,  thermic,  muscular,  and 
pain  senses,  and  the  so-called  Special  Senses. 

SENSATION. 

General  SensOnUty, — ^We  have  no  knowledge  whatever  of  the  localizar 
tion  of  the  different  forms  of  so-called  general  sensibility ;  indeed,  the 
position  of  the  cortical  centres  which  preside  over  the  sense  of  touch 
itself  has  not  yet  been  definitely  determined.    The  only  fixed  anatomico- 
Physiological  iK)int  that  we  have  is  that  the  fibres  which  convey  sensory 
taipulses  to  the  i)erceptive  centres  in  the  brain-cortex  pass  through  the 
posterior  third  of  the  internal  capsule.     According  to  Flechsig,  these 
fibres  pass  upward  from  the  capsule  towards  the  cortex  through  the 
f^oD  which  lies  beneath  the  parietal  bone, — that  is,  to  the  region  of  the 
psycho-motor  convolutions  and  the  parietal  lobe.    As  the  result  of  ex- 
down  nerve-fibres  and  exerts  an  inflnence  upon  cells  in  the  spinal  ganglia  that  causes 
them  to  discharge  force,  which  in  turn  produces  contraction  of  the  muscles.    It  will 
be  seen,  therefore,  that  physiologically  the  spinal  system  must  be  considered  to  com- 
mence in  the  cms  cerebri,  for  here  is  the  first  pair  of  ganglia  (that  of  the  oculo- 
motor nerve)  which  have  the  power  of  directly  causing  muscular  movement     The 
qnnal  system  ia  then  continued  through  the  pons,  where  certain  of  the  nerves  of  the 
head  have  their  nuclei,  and  through  the  medulla  into  the  cord  itself. 
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perimento  ax>on  monkeys,  Horsley  and  Schafer,  however,  locate  the  cen- 
tres for  i>ainftil  and  tactile  sensations  in  the  gyrus  fomicatns;  Ferries 
fonnd  them  in  the  gyms  hipxK)campi.    Apparently,  therefore,  the  sense 
of  sensation  is  located  in  the  whole  of  the  falciform  lobe.     Cases  con- 
firming this  have  been  rex>orted  by  Thomas  Savill,  who  thinks  that  the 
posterior  part  of  the  gyrus  fornicatiis  is  the  cerebral  centre  for  tactite 
sensation  in  the  arm ;  nevertheless,  the  view  of  Flechsig  seems  to  be 
bi'tter  borne  out  by  the  scanty  pathological  data  which  have  been  ac- 
cumulated, as  in  various  cases  lesions  of  the  parietal  r^on  have  pro- 
duced hemiansBsthesia,  whilst  not  rarely  in  legs  or  arms  paralyzed  by 
lesions  in  the  psycho-motor  cortex  there  is  blunting  of  sensibility.    The 
large  collection  of  cases  made  by  Dana  indicates  that  it  is  especially  tlie 
posterior  half  of  the  psycho-motor  area  that  is  concerned  with  sensation.* 

The  course  of  the  sensor}'  fibres  below  the  inner  cai>sule  is  still  a 
matter  of  much  doubt.  It  is  known,  however,  that  in  the  peduncles  the 
fibres  pass  through  the  so-called  tegmentum,  i.e.,  through  the  posterior 
or  superior  portions  of  the  crus,  separated  more  or  less  distinctly  from 
the  crusta  or  motor  pathways  by  the  ganglionic  mass  known  as  the  locos 
niger,  and  then  continue  through  the  pons  without  decussation  nntU 
they  reach  the  spinal  cord. 

Hearing. — ^The  cortical  centre  for  the  perception  of  autlitory  impnlse 
appears  to  be  in  the  posterior  half  of  the  first  temx>oral  convolutioik 
The  loss  of  hearing  due  to  the  destruction  of  this  convolution  has^ 
however,  been  found,  both  in  the  lower  animals  and  in  man,  not  to  be 
permanent.  There  is  some  reason  for  suspecting  that  the  cortical  audi- 
tory centres  may  be  of  wider  range  than  that  spoken  of,  and  that  oat- 
Ijiug  portions  of  these  centres  may  take  on  superactivity  when  the  cen- 
tral parts  are  destroyed  ;  but  it  is  more  probable  that  each  auditory  nerve 
is  connected  with  both  hemispheres,  although  only  the  connection  with 
the  opposite  hemisphere  is  habitually  functionally  active,  and  that  there- 
fore it  is  possible  for  the  opposite  convolution  to  assume  the  function  of 
the  destroyed  portion.  We  have  no  knowledge  of  the  pathway  between 
the  cortical  auditory  centres  anil  the  auditory  nucleus  in  the  medulla 
oblongi\ta,  except  that  this  pathway  passes  through  the  posterior  portion 
of  the  internal  capsule.  The  auditory  nerve  is  so  exposed  that  in  the 
gro4it  majority  of  crises  ner\'ous  deafness  is  peripheral. 

SmrJI. — There  are  indications  from  experiment  and  also  from  pathol- 
ogy that  the  centres  of  smell  are  in  the  front  portion  of  the  uncinate 
convolution,  to  which  fibres  from  the  olfactory  nerve  have  been  traced; 
but  the  subject  is  still  involved  in  great  obscurity. 

Ta^te.— The  sense  of  taste  is  so  much  affected  by  catarrh  and  other 


*  Disturbanct^  of  eensibility  are  very  commonly  hysterical.  Charcot  was  inclined 
to  bi'lievo  that  lo^e*  of  muscular  i^ense  is  always  so  ;  but  Ransom  reported  a  caae  in 
which  it  followed  a  traumatism  and  was  relieved  by  trephining,  and  Cbrler  QtKf 
one  in  which  it  was  caused  by  a  sarcomatous  tumor  in  the  parietal  convolutions. 
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abnormal  conditions  of  the  mucons  membranes  of  the  mouth  that  care  is 
sometimes  necessary  to  avoid  being  led  into  mistakes  of  interpretation. 
Lo6S  of  taste,  or  agetmoj  may  be  due  to  disease  of  the  glosBO-phar3mgeal 
nerve,  in  which  case  it  is  confined  to  the  side  of  the  tongue  supplied  by 
the  affected  nerve.  In  a  number  of  cases  it  has  been  produced  by  dis- 
ease of  the  trigeminal  nerve,  but  in  other  cases  it  is  alleged  that  taste 
has  been  normal  though  this  nerve  was  very  markedly  affected.  Again, 
the  extreme  tip  of  the  tongue  seems  to  dei)end  ux>on  branches  of  the 
chorda  tympani  for  the  taste-function ;  hence  disease  involving  the 
ehorda  tymx>ani  affects  taste. 

Lobs  of  taste  may  be  part  of  a  general  hemianaesthesia,  so  that  it  is 
probable  that  the  fibres  passing  from  the  cortical  receptive  centres  of 
taste  run  through  the  i)06terior  part  of  the  internal  capsule ;  as  to  their 
farther  course  we  have  no  knowledge.  There  is  much  doubt  as  to  the 
sitQation  of  the  receptive  centres  in  the  cortex,  but  cases  have  been  re- 
eorded  in  which  tumors  occupying  the  hippocampal  r^on  have  ap- 
parently affected  the  sense  of  taste. 

In  testing  any  case  for  a  loss  of  taste,  three  regions,  the  front  of  the 
tongne,  the  back  of  the  tongue,  and  the  palate,  should  be  separately 
examined.  The  patient  should  be  blindfolded,  and  quinine  or  salicin, 
diluted  vinegar  or  lemon-juice  and  salt,  or  other  highly  sapid  matter, 
employed.  In  order  to  prevent  confusing  smell  with  taste,  the  testing 
sabatances  should  be  free  from  marked  odor. 

Birageuma,  i)erversion  of  taste,  and  hypergeusUij  excessive  sensitiveness 
of  taste,  are  usually  of  hysterical  or  psychical  origin. 

I  The  relations  of  the  eye  to  the  detection  of  cerebral  disease  are  very 

complicated :  they  pertain  to  the  optic  disk,  to  the  pupil,  and  to  the 
fanction  of  vision. 

Optic  Disk. — It  is  customary  among  ophthalmologists,  following  Yon 
Graefe,  to  make  three  alterations  of  the  optic  disk  connected  with  disease 
of  the  nervous  system  :  the  first  of  these  is  atrophy,  which  occurs  in 
^008  sclerotic  diseases  of  the  brain  and  the  spinal  cord,  or  as  a  sec- 
ondary result  of  choked  disk  ;  the  second  is  the  so-called  choked  disk  ; 
the  third  is  descending  neuritis.  In  choked  disk  there  is  a  projection  of 
the  end  of  the  nerve,  which  is  oedematous  and  opaque,  with  its  margins 
obliterated  and  its  vessels  swollen.  In  descending  neuritis  the  disk  is 
described  as  less  swollen  and  more  red,  with  tortuous  veins  and  arteries. 
Practically,  choked  disk  and  descending  neuritis  may  be  looked  upon  as 
one  thing,  both  having  similar  significance  and  each  ending  in  atrophy. 

The  most  probable  explanation  of  choked  disk  is  that  it  is  the  result 
of  an  excessive  pressure  upon  all  the  lymphatic  spaces  of  the  brain, 
which  manifests  itself  especially  in  the  lymphatics  of  the  optic  disk, 
which  are  on  the  sur&ce  of  a  chamber  and  therefore  lack  the  support 
of  contigoous  tissues.     Theoretically,  choked  disk  is  dependent  upon 
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Fig.  8. 


bmin-timiur,  abscess,  memngitis,  or  other  gioss  lesion  which  increaaei 
cerebral  prassare,  whilst  descending  neuritiB  is  the  out45ome  of  a  hmkt 
meiiiDgitiis*  Practic^illy,  however,  there  is  no  diflerence  in  the  signifi 
canee  of  the  two  conditions. 

A  choked  disk  may  be  unilateral,  in  which  case  it  is  usually  doe  19 
local  disease,  but  may  be  rheumatic.  In  rare  cases  either  of  the  afl»* 
tions  under  consideration  may  be  the  outcome  of  other  causes  than  brain 
tumor  or  inflanimatiou ;  the  moi*e  rapid  the  developmeut  of  iucreased 
ijitr a- cranial  pressure  the  more  positive  the  ocular  manifestation ;  Irar 
when  the  increase  of  pressure  is  slowly  developed  the  choked  disk  may  b^ 
absent.  It  is  wanting  in  about  fifteen  per  cent,  of  crises  of  cerebral  tumore, 
Pupils^^Myosis  and  mydriasis  are  not  localizing  symptoms;  in^] 
equality  of  the  pupil  may  or  may  not  l>e  a  localizing  symptom- 
pupil  is  subjec^t  to  three  forms  of  movements:  iirst,  that  pro<iuced 
light  J  second,  the  .so-called  cutaneous  pupillai-y  reflex,  by  virtue  of 
pinching  the  skin  causes  dilatation  of  the  pupil ;  third,  the  chi 
which  accompany  accommodation.  The  Argyll -Rol>ertson  pupil  u  i] 
condition  in  which  no  movement  of  the  pupil  is  produced  by  pinch 

the  skin  or  by  throwing  a  bright  hgW 
into  the  eye,  although  the  relatioof 
between  the  pupil  and  the  accomnu^ 
datiou  am  preserved,  dilatation  of  the 
impil  occurring  when  vision  is  snd 
denly  taken  from  a  near  to  a  distaui 
object. 

In    the    Argyll- Robertson    pupil 

which  occurs  chiefly  in  spinal  sclero 

sis,  the  failure  of  the   pupil  to  con 

tract  under  the  stimulus  of  light  shows 

that    there    is  a   le*sion    in    the  arr 

ECBF,  or,  in  other  words,  that-  eithw 

the  optic  nerve  or  its  centre,  or  tlie 

M  connection  tetween  the  optic  centif 

,Y  and  the  oculo-motor   centre^  or  tb^ 

Q    oculo -motor  centre   or    its   nen^e,  ij* 

diseased.      The   retention   of  normal 

vision    shows    that   the   optic   nerre 

and  its  nucleus  are  perfect  \  the  occur 

ocolar  centuM  In  the  oervical  spinal  coid  (Hlfr>  ^^^^^  ^^f  movements  during  the  proCffii 
nemaiJf.JV,  and  O.Bensory  nerves.  {AderErlU    of    accommodation     proveS     that   m 

oculomotor  nerve  and  its  oentife  art 
active:  the  interruption  in  the  arc  ECBF  must  therefore  be  between  Ihi 
optic  and  the  ocnlo-motor  centre,  or»  in  other  words,  in  the  conimis^nl 
fibres  which  connect  the  optic  and  the  oculo- motor  centre.  The  loss  of 
the  cutaneous  pupillary  reflex  proves  that  there  is  some  interruption  in 


i 


A,  netre^flbrea  ttcem  the  cerebrum  :  B.  optii' 
centre :  S,  tJi*tic  nerve  ;  E,  popll ;  F,  retina  ;  U, 
oculfvmotor  nerve ;   i\  oculomotor  eentw ;  P, 
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the  arc  MDLj  this  interruption  probably  being  in  the  spina)  cord  and 
dne  to  the  lesion  which  interrupts  the  continuity  of  the  pathway  between 
the  oculo-motor  and  the  optic  centre. 

Vision. — Amaurosis^  or  blindness,  amblyopia^  or  partial  blindness, 
hemianopsia,  or  seeing  one-half  of  the  field  of  vision,  scotomata,  or  blind 
spots  in  the  field  of  vision,  and  contraction  of  the  field  of  vision,  are  the 
chief  forms  of  visual  deficiency.  In  studying  the  relation  of  these  to 
cerebral  localization  it  is  necessary  first  to  recognize  that  the  visual 
nen^e  apparatus  consists  of  perceptive  centres  situated  in  the  cuneus 
(occipital  lobe),  and  of  conducting  fibres  which  pass  from  these  centres 
beneath  the  angular  gyrus  and  through  the  posterior  portion  of  the  in- 
ternal capsule  down  to  the  geniculate  bodies  and  the  superior  quadri- 
geminal  bodies,  whence  a  flattened  band  of  fibres  goes  across  the  upper 
anterior  surface  of  the  cerebral  peduncle  to  the  optic  chiasm,  which  is 
atnated  upon  the  olivary  eminence  of  the  sphenoid.  In  the  chiasm  each 
nerve  divides  into  two  bands,  of  which  the  larger  or  outer  band  decus- 
sateB  with  its  fellow,  or,  in  other  words,  crosses  over  to  enter  the  optic 
nerve  as  it  emerges  from  the  opposite  side  of  the  chiasm  and  to  be  finally 
distributed  to  the  nasal  half  of  the  retina.  The  inner  or  smaller  band  of 
fibres  passes  on  through  to  the  chiasm,  without  decussation,  to  the  outer 
side  of  the  retina  of  its  own  eye. 

The  diagram  on  page  480  shows  diagrammatically  the  visual  paths 
from  the  perceptive  centres  to  the  retina.  It  will  be  seen  that  each 
enneus  is  connected  with  the  half  of  each  retina  corresponding  to  itself 
in  position, — the  left  cuneus  with  the  left  half  of  each  retina,  the  right 
enneus  with  the  right  half.  Paralj^is  of  one  cuneus,  therefore,  must  pro- 
duce paralysis  of  the  corresponding  half  of  each  retina^  the  so-called 
kmmymous  hemianopsia,  or  homonynioiis  lateral  hemianopsia.  Paralysis  of 
a  portion  of  a  cuneus  would  produce  hemianopic  scotomata. 

Interference  with  the  functions  of  one  optic  tract  at  any  position  be- 
tween the  cuneus  and  the  commissure  will  produce  the  same  symptom  as 
does  disease  of  the  cuneus,  homonymous  lateral  hemianopsia.     A  lesion 
of  the  optic  chiasm  will  produce  disturbances  of  vision  varying  according 
to  its  situation.      If  it  press  backward  from  the  front  of  the  cliiasm 
(^.6,  Fig.  9)  it  may  produce  hemianopsia  of  the  opposite  halves  of  the 
eyes,  heteronymous  hemianopsia.     If  it  be  placed  lateraUy  (T.3,  Fig.  9) 
't  may  produce  great  inequality  of  vision  of  the  two  eyes.     Homony- 
mous hemianopsia  is  spoken  of  as  temporal  when  both  temporal  fields 
^^e  involved ;  as  nasal  when  both  nasal  fields  are  affected.     A  paralysis 
^f  one  optic  nerve  in  front  of  the  chiasm  will  produce  amaurosis,  or,  if 
^ot  complete,  amblyopia,  of  the  eye  of  the  same  side. 

Horizontal  hemianopsia,  in  which  the  vision  is  paralyzed  in  the  upper 
Or  lower  half  of  the  eye.  is  almost  always  due  to  disease  of  the  eye  itself, 
but  has  been  produced  by  a  tumor  pressing  from  above  downward  upon 
the  optic  chiasm. 
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Contr(icUan8  of  the  field  of  visum,  if  not  hysterical,  are  usually  due  to 
diseases  of  the  optic  nerve.  They  are  not  rare  in  locomotor  ataxia  and 
other  forms  of  spinal  sclerosis,  in  which  atrophy  of  the  optic  nerve-fibres 
is  very  apt  to  occur,  and  they  also  accompany  optic  neuritis. 


Fio.  9. 


Diagram  of  viaual  paths,  defldgned  to  illustrate  specially  left  lateral  hemianopda  ftom  any  iMior^  : 
L.T.F.,  left  temporal  half-field ;  R.N.F.,  right  nasal  half-field;  0.&,  oculua  sin. ;  O.J>.,  oculos  dexter  ; 
N.T.,  nasal  and  temporal  halves  of  rctinse;  N.O.S.,  nervus  opticus  sin. :  N.O.D.,  nervus  opticus  dext.  : 
F.C.S.,  fasciculus  cruciatus  sin. ;  F.L.D.,  fasciculus  lateralis  dext. :  C,  chiasma.  or  decunation  of  fiMdcali 
cruciati;  T.O.D.,  tractus  opticus  dext :  C.O.L.,  corpus  geniculatum  laterale;  L,0.,  lobi  optici  (ooipuM 
quad.);  P.O.C,  primary  optic  centres,  including  lobus  opticus,  corp.  genie,  lat,  and  pulvinar  of  one 
Bi<1o:  F.O.,  fas<4culus  opticus  (Gratiolet)  in  the  internal  capsule ;  C.P.,  comu  posterior;  Q.A.,  region  of 
gynu)  angularis;  L.O.S.,  lobus  occip.  sin. ;  L,O.D.,  lobus  occip.  dext ;  Cu.,  cuneus  and  subjacent  gyri 
constituting  the  cortical  visual  centre  in  man.  The  heavy  or  shaded  lines  repreterU  parti  connected  with  the 
right  halvci  qf  both  retinst. 


Scotomata  may  occupy  any  part  of  the  visual  field,  and  be  due  to 
disease  of  the  retina.  They  may  be  the  outcome  of  a  very  small  cuneal 
lesion.  When  symmetrical  and  central  they  are  in  most  cases  the  result 
of  tobacco  poisoning.* 


*  In  tobacco  poisoning  the  loss  of  Wnion  is  never  complete.  It  is  especially 
marked  for  the  perception  of  colore,  for  preen  and  red  in  particular ;  the  former  is 
usually  (Icpcribed  by  the  patient  as  **  white^*  or  "gray,*'  and  the  latter  as  "brown" 
or  '*  no  color  at  all."  In  most  cases  the  scotoma  is  smaller  than  the  visual  field  for 
central  colors,  green  and  red,  and  hence  a  zone  is  present  beyond  the  Bootoma  in 
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Diplopia  is  in  the  vast  nugority  of  cases  binocular,  and  due  tx)  a  paralysis 
or  spasm  of  the  eye-muscles,  which  disturbs  the  coordination  of  the  eyes 
and  throws  their  axes  out  of  their  normal  parallelism.  It  may  be  crossed 
or  simple.  Crossed  diplopia  occurs  in  cases  of  divergent  squint ;  the  image 
seen  by  the  left  eye  lies  to  the  right  of  that  seen  by  the  right  eye.  Simple 
or  homonymous  diplopia  exists  in  convergent  squint.  In  it  the  image  seen 
by  the  left  eye  lies  to  the  left  of  the  other  image.  A  great  aid  to  the 
memory  in  regard  to  diplopia  is  afforded  by  remembering  the  rule  laid 
down  by  Growers  in  his  lectures, — namely,  that  when  the  prolonged  axes 
of  the  eyes  would  cross,  the  images  are  not  crossed ;  whilst  when  the 
prolonged  axes  would  not  cross,  the  images  are  crossed.  In  other  words, 
convergent  squint  causes  simple  diplopia,  divergent  squint  causes  crossed 
diplopia. 

Monocular  diplopia — i.e.,  the  seeing  with  one  eye  of  one  object  as  two 
-is  a  very  extraordinary  symptom,  which  may  be  present  in  one  or  both 
eyes.  It  has  been  noted  as  the  result  of  protracted  use  of  the  eye  with 
the  microscope ;  as  due  to  defects  in  the  eye  itself,  relieved  by  spectacles ; 
and  as  the  outcome  of  cerebral  traumatism  and  of  various  organic  lesions. 
There  appear  to  be  three  classes  of  cases :  first,  those  in  which  the  lesion 
mi  that  portion  of  the  eye  which  transmits  light ;  second,  those  in  which 
there  are  troubles  of  refmction  or  accommodation  ;  third,  those  in  which 
there  is  a  cerebral  lesion.  According  to  our  present  knowledge,  cerebral 
monocular  diplopia  has  no  localizing  significance,  as  it  has  been  reported 
in  cases  of  tumors  of  the  right  ventricle,  of  softening  of  the  convolutions 
of  the  riglit  posterior  hemisphere,  of  abscess  of  the  temporo-sphenoidal 
and  occipital  lobes,  and  as  the  result  of  violent  blows  upon  the  head  pro- 
dacing  no  demonstrable  local  change.  Duret  in  one  case  of  centric  di- 
plopia found  that  the  portion  of  the  retina  which  perceived  the  double 
image  was  paretic.  The  best  but  not  altogether  satisfactory  explanation 
of  cerebral  monocular  diplopia  as  yet  offered  is  that  it  is  due  to  disasso- 
elation  of  the  two  hemispheres,  which  results  in  each  cuneus  having  a 
distinct  conscious  perception  of  its  own  image. 

Practical  Locating  of  Lesions. — The  following  generalizations  so 
evidently  follow  from  what  has  already  been  said  that  they  need  no  com- 
ment Firstj  destructive  lesions  of  the  ascending  frontal  or  parietal 
convolution  produce  monoplegias  of  the  face,  arm,  or  leg,  according  to 
the  part  affected,  or,  if  the  lesions  be  sufficiently  wide-spread,  cause  an 
association  of  monoplegias  which  may  amount  to  a  complete  hemiplegia, 
with  loss  of  sensibility  by  involvement  of  cortical  sensory  cells.  Second, 
irritative  lesions  of  the  convolutions  mentioned  produce  local  convul- 
sions, spasms,  or  choreic  movements  in  the  part  or  parts  corresponding 
to  the  centres.     Third,  destructive  lesions  in  the  centrum  ovale,  if  large. 


which  these  colors  are  observed.    This  is  especially  the  reason  that  the  patient  will 
recognize  the  color  of  a  large  Ixnly  and  mistake  tliat  of  a  wry  small  one. 
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Fig.  10. 


cause  hemiplegia,  but  if  the  lesion  be  minute  a  partially  distribute 
l}legia, — that  is,  a  hemipl^a  without  involvement  of  the  fece  or, 

be,  of  the  leg, — whilst  irritative 
produce,  usually,  correspondii 
tractures.  Either  lesion  may 
compauied  by  a  loss  of  sensibili 
the  same  side  as  the  motor  pa 
due  to  division  in  the  corona 
of  the  fibres  going  to  the  sensoi 
eal  centres.  Fourth,  a  destructiv 
in  the  anterior  two-thirds  of  t 
terior  liihb  of  the  internal  caps 
produce  a  hemiplegia ;  if,  howe' 
lesion  be  very  small  and  situj 
anteriorly,  the  face  will  be  n 
fected,  the  leg  least  so,  and  vie 
Fiflhj  lesions  in  the  middle  thin 
posterior  limb  of  the  internal 
are  prone  to  influence  sensation 
as  motion,  on  account  of  their  tc 
to  encroach  upon  the  i>osterior  I 
the  capsule ;  under  these  circun 
the  hemiansesthesia  is  upon  tl 
side  as  the  paralysis,  because  th 
is  above  the  decussation  of  botl 
SixtK  if  i 


Schematic  dia^num,  afusr  Van  (iehuchten, 
ihowing  motor  pathway  and  paralytic  efTects 
of  lesion*.  Ill,  IV,  V,  VI,  etc.,  on  the  right  rep- 
resent nuclei  of  cranial  nervee ;  Icdon  at  1, 1', 
I'',  would  caum  respectively  monoplegic  paraly- 
sis of  (kce,  arm,  or  leg  on  oppoKite  aide :  lesion 
at  2  would  cause  complete  hemiplcgU  of  oppo-    and  SeuSOiy  fibres, 


encroacli  upon  the  whole  of  t 


''sensory  crossway''  of  Charcot. 


Bite  side  of  body ;  lesion  at  3— if  laigc  enough 

to  cut  descending  band  of  fibres  and  outgoing  .        .i_.   j      i-  j.v  i      a»_ 

ner>e-would  cause  opposite  hemiplegia  and  tcriOr  third  Of  the  Cai)SUle  the 

oculo-motor  paralysis  on  iflde  of  lesion  (croswl  sensibility    is    Complete,    affectl 
paralysis);  lesion  at  4  would  cause  opjKwite         ,  i  -x  'i-*,        \     a, 

palsy  of  arm  and  leg.  with,  if  lesion  wenAarge  O^y   general    SeilSlblllty,    but 

enough,  palsy  of  oculo-motor  ainl  facial  nerve  the  SpCCial  SenSCS,  aS  at  this  poi 

on  side  of  lesion;  lesion  at  5  would  produce  j„«4.;^«  «k«^«,  4V»x..«   ^>««u  ^v  «.i,. 

spinal  pampiegia,  ductiug  fibres  from  ea^h  ot  thi 

run  together,  constituting  the  s 
Seventh^  permanent  irritative  lei 
the  corona  radiata  or  of  the  internal  capsule  may  cause  tremors  or 
movements  (hemichorea,  athetosis,  post-paralytic  chorea).  Eighi 
structive  lesion  in  the  crus  cerebri  will  produce  a  hemiplegia  or  i 
ansBSthesia  according  as  it  is  situated  in  the  crusta  or  in  the  t^men 
it  will  produce  a  hemiplegia  with  a  hemianoesthesia  on  the  same  s: 
encroach  upon  both  regions ;  if  the  lesion  be  so  situated  as  to  interfi 
the  oculo-motor  nerA'-e  there  will  be  an  oculo-motor  palsy  opposit 
paralysis  of  motion  and  sensation.  Ninthy  a  lesion  in  the  pons  \ 
high  up  may  produce  a  hemiplegia  or  a  hemianaBsthesia  without  i 
ment  of  the  special  senses,  according  as  it  is  in  the  motor  or  in  t 
sory  r^on,  or  it  may  produce  a  hemiansesthesia  and  a  hemipl^ 
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the  same  side.  If,  however,  the  lesion  be  not  high  up, — ^t.^.,  not  above 
the  decussation  of  the  facial  nerve, — it  will  ciiiise  an  alternating  paralysis 
in  which  the  opposite  ^sidt^  of  the  face  and  body  :ire  alleeted;  or  if  it  in- 
volve the  sensory  iierve-fibras  it  will  produce  hemiaiiiestlie^sia  of  the  face 
upon  the  side  opposite  to  the  motor  paralysis  of  the  body, — the  so-called 
alternating  hemiaiiasathesia.  Tenth,  destiiictive  lesions  of  the  optic  thala- 
mns  and  of  the  striate  body  ai'e  apt  to  produce  hemiplegia,  probably  by 
an  influence  upon  the  neighljoriug  internal  capsule. 

Lesion  of  the  corpora  quadrigeniina  produces  paralysis  of  the  eye- 
in  iisc^les,  with  various  auomalie.s  of  the  pupils  and  lessening  of  the  ecu- 
tnil  vision  (anterior  pair),  or  of  audition  (posterior  pair).  According 
to  Nothnagel,  the  union  of  doubh*  ophthalmoplegia  with  abixia  is  char- 
act-eristic  of  lesion  of  the  corpora  quadrigeniina,  but  L.  Bruns  reporti^  a 
case  in  which  these  symptoms  were  present  in  a  tumor  of  the  middle 
cerebellar  lobe.  It  Ls  probable  that  in  cei^ebellar  cases  the  ataxia  always 
precedes,  in  quadrigeminal  cases  follows,  the  ophthalmoplegia.  Tumors 
of  the  corpora  quadiigemina  are  apt  to  produce  an  early  and  severe  optic 
neuritis. 

ATHETOSIS.     HEMICHOREA. 

Athetosis  (see  page  380)  was  described  as  a  dist^iise  by  Hammond, 
but  is  certainly  only  a  symptom.  In  autopsies  various  lesions  have  been 
found ;  in  some  instances  they  have  been  confined  to  the  ooiiex,  but  in 
the  great  majority  of  cases  the  seiit  of  the  disease  has  been  the  internal 
capsule,  or  the  parts  in  its  immediate  neighborhood. 

Under  the  name  of  double  (dhetmm  Michailowski  described  a  disease 
character ized  by  peculiar  iir\'olnntary  movements  over  the  whole  body, 
but  especially  aJicscting  the  arms  and  legs  and  the  two  sides  of  the  fac^e, 
always  associated  with  more  or  less  rigidity  of  tlie  bmbs,  and  appearing 
almost  always  congenitally  or  in  very  early  childhood  in  iniljeciles,  but 
sometimes  developing  in  early  adult  life. 

As  in  simple  athetosis,  so  in  double  athetosis  various  brain  -  lesions 
have  been  found  j  there  is,  therefore,  no  constant  nerve-lesion  in  double 
athetosis,  so  that  the  latter  must  be  looked  upon  as  a  sympt^Jin,  the  outr 
come  of  various  disetises  of  the  bmin  which  produce  similar  lesions  in 
both  hemispheres  and  consequently  c^liusc  athetosis  in  each  side  of  the 
body.  Double  athetosis  is  commonly  associated  with  imbecility,  because 
sclerotic  and  other  brain  diseases  which  produce  athetosis  are  apt  to 
destroy  the  mental  faculties. 

Closely  allied  to  athetosis  are  other  forms  of  motor  disturbance  pro- 
duced by  diseajse  of  the  internal  capsule  or  its  neighboring  parts.  The 
most  important  of  these  are  herniehorea,  hemi'trenmrsy  and  especially  the 
choreic  movements  which  sometimes  precede  hut  more  frequently  follow 
cerebral  apoplexies,  constituting  the  so-called  prehi'iniplegic  and  prnt- 
hefiiiplegic  chorea,  Charcot  believed  that  the  lesion  of  hemichorea  was 
always  in  the  posterior  portion  of  the  internal  capsule  j  hence  the  fre- 
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quent  association  of  hemichorea  with  hemiansesthesia.  It  seems,  how. 
ever,  to  be  proved  that  any  of  these  varions  disordered  movements  may 
be  produced  by  lesions  in  the  cortex  or  in  almost  any  part  of  the  motor 
tract;  indeed,  Mengni  asserts  that  they  may  result  CA'en  from  lesions 
of  the  spinal  cord  or  of  the  peripheral  nerves,  and  H.  C.  Wood's  ei- 
periments  upon  choreic  dogs  certainly  proved  that  both  rhythmical  and 
irregular  choreic  movements  may  be  of  spinal  origin. 

APHASIA. 

Human  beings  communicate  with  one  another  by  means  of  written  and 
spoken  words,  by  pictures  or  hieroglyplis,  by  signs,  and  by  musical  tones. 
For  each  form  of  communication  there  are  uecessiuy  an  apparatus  fur 
expression  and  one  for  the  purpose  of  perceiving  that  which  has  bwn 
expressed  by  another  pei'son.  Each  apparatus  is  composed  of  two  parts, 
one  central,  the  other  peripheral.*  In  the  receptive  apparutiLS  are  a 
peripheral  receptive  nerve-mass,  a  nerve-trunk,  and  a  centre  of  con- 
scious perception.  In  the  apparatus  for  expression  is  a  brain-centre 
in  which  thought  is  converted  into  a  word-impulse  which,  travelling 
outward,  produces  the  motions  which  cause  words,  sounds,  speech,  ges- 
tures, etc.  When  the  peripheral  apparatus  is  paralyzed,  communication 
is  correspondingly  interfered  with,  and  there  results  loss  of  the  power 
of  articulation  (anarthna),  or  loss  of  the  power  of  perception, — that  is, 
blindness  and  deafness. 

Cases  in  which  the  periphei'al  apparatus  is  alone  at  fault  ai^  not 
included  under  aphasia,  this  term  being  used  to  represent  all  forms  of 
interference  with  human  communication  by  disease  of  the  higher  nene- 
centres  immediately  connected  with  conscious  thought  and  its  expression. 
It  is  plain  that  the  interference  nuiy  be  with  the  function  of  emission  or 
of  reception,  and  there  may  be  motor  or  ataxic  aphaMa,  the  loss  of  the 
power  of  expression,  and  semofy  aphasia^  the  loss  of  the  power  of  per- 
ception of  that  which  has  been  expressed. 

Ataxic  aphasia,  as  it  may  invade  any  form  of  expression,  is  divided 
into  ataxic  aphoMa  proper,  or  loss  of  the  power  of  expression  by  spoken 
words ;  agraphia^  or  loss  of  the  power  of  expression  by  written  words ; 
agJyphia,  or  loss  of  the  power  of  picture-making ;  ataxic  amtma,  or  loss 
of  the  power  of  expression  by  musical  tones  (singing)  ;  musical  agraphvi, 
or  loss  of  the  power  of  writing  music ;  aJbaxic  amimia,  or  loss  of  the  power 
of  expression  by  gesture. 

Sensory  aphasia  is  divided  into  word-deafness,  or  loss  of  power  of 
recognizing  heard  words;  word-blindness  (alexia),  or  loss  of  power  of 
recognizing  seen,  written,  or  printeii  words ;  figure-blindness,  or  loss  of 
power  of  recognizing  drawn  or  painted  figures ;  sensory  amusia^  or  loss 


*  Peripheral  as  here  used  includes  the  nerves  and  nerve-centres  of  the  Eipinal 
cord  or  the  medulla  oblongata,  or  the  special-sense  ganglia  at  the  base  of  the  brain. 
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power  of  recognizing  heard  miiBieal  tx>nes;  sensmy  amimiaj  or  loss  of 
power  of  recognizing  gesturea  There  Lave  bet^n  cases  in  which  the 
patient  coukl  sing  the  tnne  without  words,  and  even  intelligibly  expre«s 
desii^CiS  by  afrenl«  and  intonatiouis ;  others  in  whiehj  with  complete 
aphasia,  a-graphia,  and  word-bliudneiis  the  i>atient  could  sing  the  melody 
and  also  the  words;  also,  cases  of  word- blindness  in  which  the  patient 
could  read  music^il  notes,  others  in  which  he  could  recognize  the  word 
by  tracing  the  letters  with  the  linger.  The  language  of  emotions  and  the 
words  in  most  frequent  use  arc  the  longest  preserved.  Thus,  aphasics  can 
sometimes  swe^u'  or  pray,  and  *'ye6'*  and  '^  no' ^  are  the  last  words  to  go. 

Any  of  the  various  forms  of  aphasia  nuiy  be  imrtial  in  its  develop- 
nient.  If  its  lack  of  conipletenesis  is  genera],  it  m  often  expressed  by  put- 
ting the  prefix  **par"  before  the  name.  Thus,  partial  loss  of  the  power 
of  recognizing  musical  not€\s  is  paramuHkt ;  partial  word- blindness,  par* 
alexia.  Medical  literatm*e  also  recognizes  and  has  given  name  to  various 
peculiar  partial  aphiisias,  which  need  only  be  mentioned  here.  Thus,  in 
ataxic  aphasiu.,  when  only  the  word  or  even  a  letter  is  concerned,  the  ease 
ia  spoken  of  as  one  of  monopfmrna,  whilst  the  term  parapkama  is  used  to 
express  the  condition  in  which  the  subject  employs  wrong  words*  Llteml 
agraphia  is  the  condition  in  which  the  power  of  writing  letters  is  lost ; 
vtjrbid  agmphia  is  that  in  which  the  power  of  writing  words  is  alone 
affected;  pttntgnfpkiu  is  by  some  restricted  to  the  condition  in  which 
wrong  words  are  written.  Sensory  amusia  is  by  Edgi^n  known  as  toiit- 
(lea/neM^^  when  the  power  of  recognizing  sounds  by  the  ear  ia  alone  lost ; 
whilst  those  cases  in  which  the  power  of  recognizing  musical  notes  by 
the  e3"e  hius  gone  are  instiinces  of  ttofeblindnem* 

In  the  majority  of  cases  aphasia  is  due  to  organic  disease  of  the  brain- 
cortex  or  of  the  conducting  nerve- fibres  passing  from  the  cortex  to  the 
spinal  cord.  It  may,  however,  be  of  hyst4*rical  origin,  or  it  may  be  a 
phenomenon  of  reflex  inhibition  produced  by  irritation  of  the  stomtich, 
intestine,  etc.  It  is  sometimes  caused  by  simple  brain  exhaustion,  and 
may  be  one  of  the  symptoms  of  a  violent  nerve-storm^  such  as  a  ndgraine. 
In  organic  aphasia  occurring  in  right-banded  persons  the  lesion  is  prac- 
tically always  in  the  left  cerebral  hemisi>here  ;  in  completely  left-handed 
persons  it  is  usually  in  the  right  hemisphere.  In  ambidextroiLS  pei-sons 
the  speech-centre  probably  follows  the  use  of  the  hand  in  writing ;  or, 
to  speak  more  accurately,  1lie  use  of  the  hand  follows  and  indicates 
the  lesion  of  the  speech -cent  re.  Thus,  in  a  case  S4'cn  by  II.  C.  \\'oo4l, 
in  which  the  person  was  right-handed  for  all  acts  except  writing,  a  left- 
handed  palsy — that  is,  of  the  writing  hand — was  accijmpanied  by  aphasia. 

It  is  probable  that  the  original  faibire  of  the  right  hemisphere  to  de- 
velop its  speech -cent  res  is  due  to  habitual  disuse  not  only  in  the  infancy 
of  the  individual  but  through  successive  generations.  In  some  indi- 
viduals it  is  possible  to  develop  the  right  third  frontal  convolution  after 
the  destruction  of  the  left,  so  that  the  power  of  speech  shall  be  restored. 
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(Take  and  Frafier,  Jimrnal  of  Mental  DiaeaaeSy  1892.)  There  is  plausi. 
bility  in  the  view  held  by  some  neurologists  that  the  feuniliar  words 
^^yes"  and  ^'no/'  which  often  remain  in  aphasia  due  to  a  severe  left- 
sided  lesion,  have  their  origin  in  the  right  cerebral  speech-centre,  which 
has  attained  sufficient  development  to  compass  a  few  rudimentary  expres- 
sions. 

The  cortical  localization  of  aphasia  may  be  summed  up  in  accordance 
with  the  elaborate  paper  of  Wylie  as  follows : 


Fig.  11. 


The  posterior  half  or  three- fourths  of  the  left  first  temporal  convo- 
lution is  the  auditory  speech-centre,  in  which  are  stored  the  auditory 
speech-images  {A ) :  i)ai'alysis  of  it  causes  word-deafiiess.  The  third  frontal 
or  Brocji's  convolution  is  the  centre  for  the  motor  memories  of  speech 
(B)  :  paralysis  of  it  causes  motor  aphasia.  The  angular  and  supramarginal 
convolutions  constitute  the  centre  for  the  visual  images  of  written  and 
printed  speech  (C) :  paralysis  of  it  Ciiuses  word-blindness.  The  jKXSterior 
extremity  of  the  second  frontal  convolution  ( D)  *  is  the  graphic  motor 
centre,  in  which  are  stored  the  motor  memories  which  guide  the  right 
hand  in  the  act  of  writing :  paralysis  of  this  centre  causes  agraphia. 
Edgren  places  the  centres  for  tone-deafness  in  the  first  and  second  tern- 
pond  convolutions  of  the  left  side,  just  in  front  of  the  position  of  word- 
deafness  (A), 

It  is  evident  that  disturbances  of  the  speech-function  must  i-esult  firom 
injuries  of  nerve-fibres  which  start  in  the  cortical  centres.     It  is  believed 

*  It  ifl  doubtfiil,  however,  whether  this  centre  can  be  yet  definitely  fixed.  We 
can  write  with  the  left  hand,  and  even  with  the  teeth,  which  are  believed  to  have  no 
connection  with  this  centre.  Wernicke  thinks  that  the  visual  images  are  the  im- 
portant ones  in  writing ;  but  the  congenitally  blind,  who  have  no  visual  images, 
can  be  trained  to  write.  We  know  of  no  recorded  case  in  which  the  lesion  was 
strictly  limited  to  the  centre  D. 
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that  these  fibres  are  of  two  sorts :  firsts  oommisBoral  fibres  joining  cen- 
treB;  second,  main  pathway -fibres  passing  downward  to  the  varions  lower 
ganglia :  hence  there  are  transcortical  and  mbcortical  aphasias. 

The  theory  of  transcortical  aphasia  rests  chiefly  upon  disturbances 
of  speech  which  have  been  noted  as  the  results  of  lesions  of  the  insular 
lobule  in  the  fissure  of  Sylvius.  It  is  an  established  fact  that  lesions  of 
the  left  insula  in  gome  cases  produce  an  ai)hasiay  in  others  do  not ;  and 
it  is  held  by  various  authorities  that  the  insula  is  a  meeting-place  for 
oomiDissural  fibres  fi'om  the  various  cortical  speech-centres,  where  it  may 
be  that  they  are  all  brought  in  contact  with  a  centre  of  ideation. 

The  course  of  the  main  pathway  downward  from  the  speech-centre 
is  not  perfectly  known.  The  most  probable  view  is  that  in  the  centrum 
ovale  the  impulses  travel  through  the  band  which  lies  under  the  poste- 
rior third  of  the  third  frontal  convolution  (pedicido-frantal  band  of  Pitres). 
According  to  Brissaud,  the  fibres  are  associated  with  those  going  to  the 
face,  both  in  the  internal  capsule  (in  the  region  of  the  knee)  and  in  the 
cms. 

It  is  often  important  to  distinguish  between  a  subcortical  and  a  centric 
aphasia.  In  a  subcortical  aphasia  the  power  of  word-thought  remains^ 
the  motor  fibres  traversing  the  pathways  mentioned  being  alone  affected, 
80  that  the  symptoms  are  those  of  a  pure  ataxic  aphasia  (without  sensory 
aphasia).  The  conducting  fibres  from  the  graphic  centres  probably  pass 
^th  the  arm-fibres  through  the  internal  capsule,  so  that  in  a  subcortical 
aphasia  there  is  no  agraphia,  unless  the  lesion  in  the  internal  capsule  is 
large  enough  to  paralyze  the  arm  and  face. 

Conditions    allied    to   Aphasia.— There  are  certain  disorders  of 
memory,  oft«n  the  result  of  organic  disease,  which  are  closely  allied  to 
aphasia.    Aprajcia  is  a  condition  in  which  the  patient  has  more  or  less  com- 
pletely forgotten  the  nature  and  use  of  objects  about  him.    For  exarai)le, 
he  attempts  to  use  a  knife  for  a  spoon,  to  eat  a  piece  of  soap,  or  to  write 
with  a  fork.    All  the  senses  may  be  involved  in  this  condition,  or  only 
one  form  of  perception  may  fail  to  awaken  old  memories.     Thus,  in 
object-blindness  (sotd-hlindness,  mind-blindness),  which  is  very  often  asso- 
ciated with  word-blindness,  the  patient  is  not  able  to  recognize  things  or 
persons  by  sight,  but  recognizes  them  by  hearing  when  they  give  forth 
sound.     For  instance,  he  will  not  know  his  intimate  friends  on  looking 
at  them,  but  may  recognize  them  at  once  when  they  speak  to  him. 

CEREBELLAR   LOCALIZATION. 

Lesions  of  the  cerebellar  peduncles  sometimes  produce  rotatory  move- 
ments (movements  of  man^e)  along  the  long  axis  of  the  body.  Ac- 
cording to  Eosenthal,  the  diagnostic  symptoms  of  tumor  of  the  cerebellar 
peduncle  are  headache,  vertigo,  disorders  of  the  special  senses,  hemi- 
pl^^  unsteady  gait  with  a  tendency  to  &.11  upon  the  side,  and  partial 
rotation  along  the  vertical  axis  with  lateral  rotation  of  the  head.     Ger- 


4S& 


DISEABE8  OF  THE  NEBVOUS  SYSTEM* 


taiuly,  bowever,  lesions  of  the  cerebellar  peduncles  are  not  always  aooom* 

l>auietl  by  rotatory  iiiovenieots, 

Titubathn  is  c'hiirauteri.stir  of  disease  of  the  middle  lobe  of  the  cere 
bellum.  In  it  the  feet  are  held  well  forward  and  widelj'  separated  frum  i 
each  other.  If  the  uttenipt  l>e  made  to  bring  them  elo«e  together,  i^eetiliiir  j 
movements  of  extension  and  flexion  will  oeenr  in  them,  and  at  the  samel 
time  the  body  will  begin  to  rock  and  8tagger  more  and  more  rioleatly, 
until,  in  extreme  easeSy  the  subject  falls  unless  he  can  seize  some  support 
In  unusual  iinstances  the  movements  aie  definite  and  ia  one  direction, 
but  commonly  they  are  irn^gular  and  vary  both  in  direction  and  in  fon*. 
The  stag^^ering  may  te  so  great  that  the  jiatient  is  unable  to  move  a  steji. 
Very  commonly  it  is  imi>ossible  ft>r  him  to  turn  suddenly  without  faUing. 
The  symptoms  may  or  may  not  be  intensified  liv  darkness  or  by  closing 
the  eyes.  The  walk  resemble.*^  that  of  an  iiitoxieatetl  man.  There  is  a 
similar  staggering,  with  to-and-fro  movements  of  the  whole  body,  reeult- 
ing  in  a  zigzag  instead  of  a  straightf<:»rward  progression.  In  most  qbbes 
the  teet  are  raised  <jnly  a  short  distance  from  the  ground,  and  are  moved 
with  a  peculiar  irregularity  of  step.  ■ 

In  rare  causes  there  in  a  marked  tendency  to  fall  or  run  backward  or, 
it  may  be,  forward.  The  differentiation  of  titubation  from  ataxia  is  aided 
by  the  facts  that  in  cerebellar  diseiise  the  patient,  lying  in  bed,  is  able 
to  move  the  leg^  with  normal  promptness  and  accuracy,  and  that  the 
arms  are  never  affected.  _ 

DISEASES  OF  THE   MEMBRANES  OF  THE    BRAIN. 


PACHYMENINGITIS. 

Definition. ^liitlamjuation  of  the  dura  mater. 

FttehtfmemnfpthH  Ejrfenw  is  an  inflammation  of  the  external  layer  of 
the  dura  mater,  which  is  probably  always  secondary  to  traumatisra,  dn*- 
e^ise  of  the  skull,  or  septic  infection.  There  are  no  diMim:'tive  symyv 
toms.  Headache  is  usually,  but  not  always^  present,  and  there  may  l»fr 
delirium^  coiivvilsions^  or  cortical  pressure  palsies.  The  treatment  is  that 
of  the  original  diseaJ^,  with  local  measures  a.s  indicated. 

Fachipm^iffifff^i^  Intenmj  an  inflammation  of  the  internal  layer  of  the 
dura  mater,  may  possibly  occur  in  purulent  form  tis  a  result  of  sepisis. 

Fachifmenin^itin  Interna  Htvmoirhagica  (Riitmulomu  of  the  I>ura  M(dtf) 
is  produced  by  traumatism,  alcoholism,  syphilis,  sunstroke,  and  other 
causes.  After  death  there  is  found  in  some  cafieB  a  subdural  hemur* 
rhage  with  little  show  of  membrane,  in  other  easels  a  large  develop- 
ment of  subdural  mend>rane  with  but  little  hemorrhage.  More  com* 
monly  there  is  abundance  both  of  the  subdural  membrane  and  of  the 
hemorrhage.  Two  views  are  held  by  authorities  ns  to  the  i^hitionisof 
the  hemorrhage  and  of  the  membranes,  some  teaching  that  the  Uieni^ 
branes  precede   the  development  of  the  hemorrhage,   otliera   that  the 
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hemorrhage  precedes  the  membrane.  The  probabilities  are  that  the  pri- 
mary ch^inge  is  an  inflammatory  formation  of  membrane,  bnt  that  in 
some  cases  the  hemorrhage  occurs  almost  at  the  onset  of  the  disease.  In 
old  cases  there  is  often  an  associated  atrophy  of  the  convolution.  The 
symptoms  of  hemorrhagic  pachymeningitis  are  indefinite:  excessive 
headiiche  with  somnolence,  and  with  a  history  of  the  causes  previously 
enumerated,  should  give  rise  to  the  strongest  suspicion  of  the  disease. 
Apoplectic  attacks,  convulsions,  optic  neuritis,  even  hemiplegia,  may  be 
secondarily  produced  by  hemorrhage  from  the  delicate  vessels  in  the  in- 
flamed membrane.  Treatment  is  rarely'  satisfactory  in  its  results,  but 
severe  rei)eated  counter-irritation,  especially  by  the  actual  cautery,  with 
the  continuous  administration  of  minute  doses  of  the  mercurials  and  of 
the  iodides,  may  be  usefcd  in  the  earliest  stages  of  the  disease.  Opium 
may  be  employed  for  the  relief  of  pain. 

LEPTOMENINGITIS.     MENINGITIS.     ARACHNITIS. 

Definition. — Inflammation  of  the  pia  inater  and  arachnoid. 
It  is  necessary  to  recognize  three  forms  of  leptomeningitis, — acute 
meningitis,  acute  tubercular  meningitis,  and  chronic  meningitis. 

ACUTE   MENINGITIS. 

Definition. — An  acute  inflammation  of  the  pia  mater  and  arachnoid. 
Etiology.— Although  a  bacterial  invasion  is  the  probable  cause  of 
all  acute  meningitis,  a  distinction  is  to  be  drawn  between  primary  and 
secondary  varieties,  according  to  the  circumstances  of  the  infection. 
Under  the  former  are  included  the  sporadic  and  epidemic  cases.  Sec- 
ondary forms  include  those  originating  in  a  variety  of  ways. 

Si>oradic  and  epidemic  cases  probably  originate  from  the  same  cause  or 
causes,  and  esx)ecial  importance  is  to  be  attached  to  the  presence  of  bac- 
teria, particularly  the  pneumococcus  and  streptococcus. 

The  secondary  variety  is  also  of  probable  infectious  origin,  the  bacteria 
being  other  than  those  concerned  in  the  origin  of  the  sporadic  and  epi- 
demic cases.    They  enter  the  membrane  from  without,  probably  through 
blood-vessels  or  lymph-vessels.    Thus,  a  secondary  meningitis  may  result 
from  wounds  of  the  scalp,  erysipelas  of  the  face  and  scalp,  phl^monous 
inflammation  of  these  regions,  inflammation  of  the  middle  ear,  chronic 
nasal  catarrh,  and  operations  upon  the  head.     A  secondary  meningitis 
may  also  result  from  a  remote  infectious  process,  as  pleurisy,  pneumonia, 
absoeas  and  gangrene  of  the  lung,  and  the  various  infectious  diseases, 
also  from  the  amceba  ooli  communis. 

An  apparently  acute  meningitis  may  also  be  produced  by  gout,  rheu- 
tnikf%  Bright  s  disr:ist\  :uid  Syphilis ;  but  in  such  cases  the 
attack  in  aHiiaHy^  if  not  always,  an  exacerbation  of  a  chronic  meningitis 

,  io  mild  as  not  to  have  been  apprehended. 
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MoJtniD  Anatomy.— The  anatomical  cliangeja  in  acute  leptomeuiugitis  ' 

aiv  rsst'iitiall}'  i\w  same  jus  those  found  in  CLTebro-spinal  nieiiiugitis  (see 
at'tiele  on  eerebro- spinal  meuiugitis),  and  eonsLst  iu  a  fciero-  and  librino- 
pnrulent  inliltrati^>n  of  the  meshes  of  the  piu  muter,  a  focal  cortical 
eneephiilitis  and  acnt-e  ventricular  dT4*psy. 

SYMPToitfATOLOGY. — lu  a  lypical  ciu^e  of  acnt€  meaingitis  there  is  rap- 
idly developed^  with  or  without  a  chillt  an  intense  headache  with  parox- 
ynuial  exacerliatious,  iuten.sified  by  loud  S4>unds  or  lij^dit,  s^on  followed  by 
delirium  with  hi;^h  fever,  and  by  Htilfue88  ofthe  neck,  due  to  contractions 
of  the  pi>sterior  muscles.  Vomiting  occurs  early  and  repeatedly.  Gen- 
eral or  partial  convulsions  may  Inke  place.  In  the  continuance  t»f  tlie 
CLise,  strabismus,  ptosis,  contraction,  dilatatiou,  or  ineifuality  of  the  pupil 
and  disturbances  of  vision  or  of  hearing;,  indicat-e  the  involvement  of  the 
cniuial  nerves.  The  pulse  is  usually  rapid  nnU^sa  there  is  irritation  of 
the  pntMiino^jistrie  centres,  when  it  iKH'omes  slow*  Thure  is  generally 
profionnced  fever,  but  the  range  of  temperature  varies  greatly  according 
to  the  cause  of  the  disease. 

Optic  neuritis  nuiy  occur  early  iu  the  disease ;  lat*^r,  coma,  paralysis 
and  other  decided  symptoms  of  brain  pressure  are  tieveloped» 

DiAGNowia — When  a  meningitis  has  gone  so  far  as  to  involve  the 
cranial  nerves  the  diagnosis  is  iisnally  easy,  but  in  the  early  stages  it  is 
often  in»pos8ible  in  view  of  the  fact  that  all  the  symptoms  of  the  early 
meningitis  may  l)e  produced  by  pneumonia,  typhoid  fever,  or  other  acute 
disease,  without  any  organic  alteration  in  the  brain- membniues, 

PiiOGNaMis. — The  prognosis  of  acute  meningitis  is  always  grave.  It 
is  largely  dependent  upon  the  nature  of  the  cause  id*  the  attack. 

Treatment. — The  treatment  of  an  acute  meuingitis  usually  resolves 
itaelf  into  the  tretttnient  of  the  conconiitant  condition,  along  with  local 
blood-letting,  pemisteut  application  of  cold  to  the  head,  and  pci-sisteut 
nse  of  counter-irritants  in  the  form  of  blisters  over  the  shaved  seaip. 
Calomel  should  lie  given  freely  to  mild  sidivation  unless  contra-indieate<l 
by  seiisis  or  other  general  condition.  If  the  disease  be  due  to  extension 
of  inflammation  from  the  middle  e^ir,  sttrgical  interference  should  be 
imme<liate. 

In  debilitated  or  cachectic  children  under  two  years  of  age  occurs  ik 
variety  of  acute  meningitis  which  aifects  chietly  the  posterior  |>c»rtion  cif 
the  base  of  the  brain  in  the  region  of  the  cerebellum  (pofiierior  menin- 
ffitin),  and  often  by  closing  the  foramen  of  Magendie  (ocdnmve  ffienh^Uis) 
produces  an  acute  hydrocephalus.  In  most  fatal  cases  the  exudation  is 
largely  punilent.  It  is  found  not  only  at  the  base  of  the  brain,  but  alfio 
in  the  choroid  plexuses,  the  velum,  and  the  ependyma  of  the  third  ven* 
trielej  whilst  the  serous  fluid  fretpiently  distends  not  only  tlie  lateral 
ventricles,  but  also  the  fourth  verdricle.  The  symptoms  are  especially 
characterized  by  the  slowness  of  their  development,  and  by  an  ^urly, 
very  persistent,  and  severe  retraction  of  the  head  (cermca!  opijifhoUmot), 
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The  csase  may  last  far  weeks,  with  slow,  irrei^ular  fever  and  great  weak- 
Dei^,  without  otlior  distinctive  symptom  thiiii  that  of  rigidity  of  the  ueck. 
If  death  does  not  oceur  early,  chronic  Lydroeeiihaliis  may  result. 


TUBERCULAR    MENINGITIS. 

Defimtion. — A  meningitis  a.s8t»ciated  with  tnherdes  in  the  brain- 
nieinhranes,  especially  in  the  pia  mater,  and  due  to  the  pre^senee  of  the 
tuliercle  baeillus* 

Etiology. — Tuberculous  meuingitis  is  probably  always  secondary  to 
a  tul>ercular  deposit  elsewhere,  and  is  often  a  part  of  aii  acute  general 
tulM^rculosis.     Heredity  is  a  strong  predisposing  cause. 

Morbid  Anatomy, — The  tuliercle^sare  usually  in  the  form  of  grayish - 
white  gninules  near  the  vessels,  l>ec^use  of  their  formation  in  the  peri- 
vascular sheaths.  They  especially  affect  the  brandies  of  the  middle 
cerebral  artery,  pitrticularly  tlii»be  going  to  the  perforated  space.  The 
aasociated  inttammatory  exudation  is  eommonly  more  abundant  at  the 
base,  and  is  filui no- purulent,  involving  generally  the  Sylvian  fissure, 
and  not  rarely  givhig  rise  to  some  distention  of  the  ventricle.  The 
cerebral  suljtitance  is  often  superficially  infiltratied,  and  spots  of  softening 
may  l^e  present, 

8Y11PTOMATOLOGY.— Li  the  great  majority  of  eases  the  disease  de* 
veh*ps  insidiously  in  feeble  children,  who  fail  in  appetite,  become  extraor- 
dinarily peevish  and  irritable,  and  sufi'er  fr*mi  malaise,  hcad;iche,  con- 
stipation, irregular,  disturbed  sleep,  loss  of  flesh,  and  wandering  pains. 
Usually  after  two  or  three  weeks,  sometimes  after  a  much  longer  period, 
the  menlngitic  symptoms  develoj*  suddenly,  it  may  Ik*  with  a  ctmvulsion, 
followed  by  fever,  violent  heiidache,  giddiness,  vomiting,  and  delirium 
or  stupor.  Usually  the  child  lies  in  bed  in  an  apatheH<'  unrest,  com- 
plaining bitterly  of  loud  sounds,  bright  lighti^,  or  any  disturbance.  Even 
during  stupor  the  child  utters  a  peculiar  sharp  scream  (hydroceplialic 
cry),  probably  extorted  by  a  pain  through  the  head.  During  this  first 
period  (stiige  of  irritation)  the  tever  may  rt^iwh  103°  F.,  and  there  are 
sudden  startings,  uutbrcaks  of  delirious  terror,  trwutehingsof  the  muscles, 
and  some  ligidity  of  tlie  neck.  In  the  second  period  (stage  of  oppres- 
sion} the  stupor  becomes  more  pronimnccd,  and  the  general  muscular  re- 
laxation extreme ;  the  pupils  are  unequal  or  dilated ;  the  respiration  is 
sighing,  often  irregular;  the  pulse  is  slow  and  intermittent;  the  l>owel8 
are  obstinately  constipated.  Vomiting  is  often  s*?vere.  The  (ever  tem- 
perature is  irregular,  varying  from  below  the  norm  to  102.5°  F.,  having 
no  regularity  of  rhythm,  rising  and  falling,  it  may  be,  seveml  times  in 
the  twenty  four  hours.  The  skin  is  dry  and  harsh.  If  the  finger-nail 
be  drawn  across  the  skin,  the  tucke  eerehrah'  <a  red  line)  will  api»ear  ;  it 
is  without  tliiignostic  significance.  Gradually  the  patient  with  developiJig 
blindnees  and  dealncss  sinks  into  the  hist  stages  of  paral^vsis,  with  com- 
plete comii,  low  delirium,  and  general  or  partial  convulsions.     There  are 
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also  optic  iieurUis,  strabismus^  mid  ptosis,  nipid,  irro^^iilar,  feeble  pulse^ 
and  all  tbe  symptoms  of  a  protboiid  typhoid  stato.  Death  ocxjurs  ordi- 
narily Ix^twet'U  tho  tenth  mid  the  thirtieth  day.  Local  paralyses,  mono- 
plt'gia,  and  rveii  hemiplegia  may  appear  in  the  hiter  stages  of  the  disease. 
There  may  alsi>  be  diarrhcea  or  lung- complications  afi  the  result  of  the 
w ide-spread  t  ubereiilosi s. 

In  some  cases  remLssioiis  give  hope  of  recovery,  but  they  are  iisnally 
of  short  duration.  In  the  last  dayi^  Cheyiie-Stokes  breathing  is  not  nire, 
and  a  sndilen  rise  of  butlily  temperature  (even  to  109^  F.},  followed  by 
an  abrupt  fall  (even  to  M°  F.)j  often  precedes  death. 

DiAGNQHis. — In  the  earliest  stages  the  diagnosis  may  bc^  between 
typhoid  fever,  simple  meningitis,  and  tutercular  meningitis.  The  sever- 
ity of  the  headache,  the  vomiting,  and  the  constipation  usually  distin- 
guish it  from  ty])hoid  fever,  but  if  there  should  be  abdominal  tuber- 
culosis and  consequent  diarrhoea  and  tympanitis  a  mi8t4ike  is  pof^siblCj 
so  that  it  is  often  well  to  reserve  the  opinion  until  stiffness  of  the  neck, 
ocular  palsies,  or  involvement  of  special  senses  make  the  case  cleiir.  In 
syphilitic  and  rachitic  children  a  meningitis  occurs  which  can  lie  dis- 
tinguished from  the  tubercular  form  only  by  its  yielding  to  treatments 

pROGxasis. — The  disease  probably  always  ends  fatally, 

Tri:atment. — There  is  ui*  specific  treatment :  the  good  results  which 
are  alh^ged  to  have  followed  th**  use  of  calomel  have  probably  l>wm  due 
to  the  reported  cases  having  lieen  of  specific  origin.  Whenever  there  m 
a  suspicion  of  syphilis  or  of  nu^hitis,  ajypropriate  medication  should  be 
actively  employed. 

CHRONIC  MENINGITIS. 

Chronic  meningitis  is  usually  due  to  sunsti'oke,  to  trauma,  or  to 

syphilis,  but  may  result  from  an  acnte  inflammation,  and  in  the  majority 
of  cases  invohes  to  a  greater  or  less  degree  the  cortex,  through  its  in* 
fluence  on  the  brain -arteries,  which  run  from  the  pia  mater  directly  to 
the  cortex.  Its  treatment  varies  so  much  with  its  cause  that  the  former 
will  l»e  discussed  under  cerebral  syphilis  and  sunstroke.  In  traumatic 
general  meningitis  the  treatment  consists  of  continuous  severe  counter- 
irritation  and  tlie  iLse  of  n^nute  doses  of  mercurials  and  the  iodides  for  a 
long  timCj  with  abstinence  from  all  mental  labor  and  excitement. 

DISORDERS   OF  THE   CEREBRAL   CIRCULATION. 

CEREBRAL   ANAEMIA, 

Defi?cition.  — Deficiency  of  blood  in  the  brain, 

8YIIPT0MATOLOGY. — Acute  Cerebral  aniemia  (syncope),  as  after  hemor- 
rhafje,  pntdnces  tinnitns  auriuni.  a  sen^e  of  general  weakness  or  fiiintness, 
disorder  of  the  special  sensei^,  cold  sweat »  loss  of  cousciouaness,  dila- 
tation of  the  pupil,  general  convulsions,  and  de4ith  fiom  faUure  of  the 
respiration. 
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Chronic  brain-anflBiuia  is  affirmed  to  cause  vertigo^  apathy^  tiimitiis 
aurium,  sleeplessness,  loss  of  memory,  and  hallacinations.  Under  the 
Diiuie  of  8panou8  hydrocephalus,  Marshall  Hall  described  a  condition  which 
in  feeble  children  is  especially  apt  to  follow  excessive  diarrhcea,  and  has 
been  mistaken  for  tubercular  meningitis,  on  account  of  the  semi-coma, 
convulsions^  and  retraction  of  the  head ;  but  there  is  no  fever,  and  the 
pntee  is  rapid  throughout  How  &r  these  symptoms  are  due  to  lack  of 
blood  in  the  brain  and  how  far  to  simple  exhaustion  remains  unsettled. 

Treatment. — ^In  syncope  the  patient  should  be  placed  in  a  recum- 
bent position,  cold  water  dashed  in  the  face,  the  nostrils  irritated  by 
ammoniacal  exhalations,  and  strong  alcoholic  drinks  administered.  In 
severe,  persistent  cases  strychnine,  tincture  of  digitalis,  nitroglycerin, 
may  be  given  hypodermically ;  if  these  fail,  a  pint  of  tepid  weak  saline 
infosion  may  be  ii\jected  into  the  buttocks,  or  transfusion  may  be  prac- 
tised. In  chronic  brajn-aniemia  the  indication  is  to  cure  the  anaemia  and 
exhaostion  by  appropriate  measures. 

Cerebral  (Bdema  or  serous  apoplexy  may  occur  as  an  acute,  severe  con- 
dition in  chronic  Bright' s  disease,  and  be  associated  with  coma,  convul- 
sions, ine<iuality  of  the  pupils,  and  even  partial  hemiplegia,  so  as  closely 
to  simulate  true  apoplexy. 

The  question  how  far  the  cedema  is  the  cause  of  thes&  symptoms  is 
an  exceedingly  difficult  one  to  answer.  Undoubtedly  most  if  not  all  of 
them  may  be  produced  by  ursemia  without  oedema,  but  it  is  very  doubt- 
Ail  whether  a  pure  unemia  will  produce  localizing  symptoms  such  as  in- 
equality of  the  pupils  and  partial  hemiplegia.  In  brain-atrophies  and  in 
extreme  passive  hyperceniia  there  is  often  an  excess  of  serous  fluid  in 
the  brain.  Local  brain -cedemas,  probably  from  local  interference  with 
the  circulation,  occur  in  the  neighborhood  of  tumors  and  other  cerebral 
lesions. 

CEREBRAL   HYPERiBMIA. 

The  subject  of  cerebral  hypereemia  is  one  of  great  obscurity,  the  diag- 
nosis being  continually  made  by  practitioners  of  medicine  as  a  means  of 
accounting  for  various  obscure  cerebral  disturbances,  such  as  are  seen  in 
cerebral  asthenia  from  overwork.  It  is  possible  that  weakness  of  the 
cerebral  vessels  from  habitual  overuse  may  exist  in  these  cases,  but  there 
is  no  proof  of  the  truth  of  the  supposition.  Again,  the  sleeplessness, 
headache,  giddiness,  apathy,  somnolence,  slight  mental  confusion,  etc., 
which  are  often  seen  in  diseases  of  the  heart,  in  chronic  emphysema,  in 
tumors  at  the  root  of  the  neck  or  in  the  mediastinum,  are  attributed 
by  many,  with  a  show  of  reason,  to  passive  or  venous  congestion  of  the 
brain.  In  many  of  these  cases,  however,  the  symptoms  are  probably 
largely  due  to  the  presence  of  carbonic  acid  and  other  poisons  in  the 
blood. 

The  headaches,  with  red  face  and  throbbing  carotids,  occasionally  met 
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with  iu  persons  of  fiill  h^bit,  and  relieved  by  a  mercurial  or  other  brisk 
piirge»  may  be  aseribt*d  to  an  aeiite  cerebral  congestioo.  There  are 
undonbtedly  rare  eaS4^s  of  sutlden  attaeks,  with  a  sense  of  gi^dt  falne8B 
in  the  head,  turgidj  red  taeej  throbbing  e^irotids,  vertigo,  and  tiually,  it 
may  be,  complete  unconsciousness.  Such  attacks  may  simulate  an  apo* 
plexy  and  Ik.^  at  once  relieved  by  bleeding.  The  cause  of  these  attacks 
is  entirely  obs<*ure  :  the  congestion,  so  far  as  emi  be  made  out,  is  pri- 
mary. It  is  probable  that  in  some  cases  of  true  hemorrhagic  apoplexy 
the  attack  is  not  hemorrhagic  from  the  beginning^  but  simply  congestive, 
a  dise^ise^l  l>looib vessel  giving  way  from  the  strain  of  a  local  increased 
hloud- 1  pressure.  In  apoplectic  attacks  following  violent  sudden  emotion, 
a  primary  cert^l>ral  hypera^niia  with  a  siH^ondary  cerebnil  hemorrhage  is 
prol)ably  the  history. 

Rare  caws  occur  in  young  children  of  deep  sleep  or  semi-coma  with- 
out obvitins  canse,  lasting,  it  may  be,  for  some  houi*8.  Thest*  have  beeu 
explained  as  instances  of  at  ate  cerebral  hyperemia.  The  difficulty  in 
all  such  eases  is,  fimt,  that  there  is  no  x>roof  *.)f  the  existence  of  the 
cereltral  liypera*niia  ;  secondly,  that  at  present  there  seems  no  way  of 
explaining  the  occurrence  of  the  cerebral  hyp4*ra'mia. 

Treatment* — When  cei'ebral  hypera^mia  simulates  apoplexy  a  free 
venesection  may  be  called  for.  In  less  severe  cases  letches  should  be 
applied  to  the  temp»les,  or  cups  to  the  back  of  the  net*k,  and  a  drastic 
purgative  administered. 

DISEASES  OF   THE    BLOOD-VESSELS  OF  THE   BRAIN, 

CEREBRAI.   THROMBOSIS    AND    EMBOLISM. 

Befinttion. — Arrest  of  circulation  in  the  brain  by  embolic  or  throm* 
botic  occlusion  of  a  vessel. 

Etiology. — The  causes  of  the  formation  of  emboli  and  of  thrombi  in 
the  brain  are  the  same  as  those  wliich  act  iu  other  portions  of  the  IxKly. 
The  results  are  more  serious,  on  account  of  most  of  the  cerebral  arteries 
not  anastomosingj  so  that  it  is  not  possible  for  a  collateral  circulation  to 
be  set  up* 

Morbid  Anatomy.— -  Any  of  the  brain- vessels  may  be  involved.  It 
is,  however,  very  unusual  for  the  cerebellar  arteries  to  t>e  aflected  by  an 
embolus,  which,  following  the  direct  line  of  blood-current  from  the  he^irt, 
naturally  pawseB  up  the  left  carotid  into  the  left  middle  cei^bral  arteiy, 
or,  if  it  be  too  large,  is  arrested  in  the  bawilar  artery*  Sometimes  the 
end.>olus  lodj^es  iu  tJie  vertebral  or  the  poi^sterior  cerebral  art^ery,  ver>" 
rarely  in  the  anterior  cerebral. 

Symptom atolo<jY, — The  symptoms  produced  are  those  of  embolic  or 
thrombotic  arrest  of  (;irculation,  and  varj^  M'ith  the  size  and  situation  of 
the  vessel  affected.     If  the  middie  cerebral  or  other  large  arterj^  be  sud 
denly  blocked,  there  will  be  loss  of  eonaciouauess,  with  hemiplegia,  and, 
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in  some  cases,  oonvulsions.  The  temperature,  usually,  is  not  iranie- 
diately  aflfected,  but  after  souie  hours  l>e^ius  to  rise,  though  it  rarely 
reaches  above  101^  F.  The  tempenitiire  ilisturbauee  may  be  very  slight 
luid  transieut  or  may  coutiiiue  snuie  day8.  In  rases  of  throiiibysiSj  giddi- 
ness, besidm/he,  luss  of  iiiemury,  brief  atlaeks  of  stupor,  aiul  other  symp- 
toms due  to  iliwordered  eirenlatioii  may  prec^eUe  the  liual  elrxsure  of  the 
blood-path.  Sudden  arrest  of  eirculatiuu,  eveu  in  one  of  the  smaller 
arteries,  may  l>e  aceoiLipaiiied  by  an  apoplectic  attaek,  Intt  oftou  the  loss 
of  function  is  the  oaly  symptom,  lu  atheromatous  thrombosis  thei^e  is 
not  raxely  a  creeping  hemiplej^ia :  thus,  there  is  a  facial  palsy,  and  some 
hours  afterwards  the  arm  of  tlie  same  side  weakens,  and  then  the  le^. 
One  or  two  days  may  be  required  ibr  the  full  developmeut  of  the  symp- 
toms. In  some  cases  temporaiy  palsies  CM;cur,  [U'obably  a8  the  result  of 
the  partial  forujation  and  the  sul»se<^ueut  dissolving  of  iibrhions  throm- 
b^>tie  clots.  Cutting  oflf  the  blood-supply  produces  a  change  iu  the  bi^ain- 
structure,  which  is  accompanied  by  softening  and  discoloration, — red 
mflefum/  in  the  eortc^x  and  the  ganglia,  lehiie  mfienhjg  in  the  centrum 
ovale.  Th*^  so-cal]e<l  yellow^  softening  is  an  advanced  stage  of  the  red, 
The  softened  tissue  is  eomposeil  of  disintegrating  ner\a^-fibres»  fatty  and 
granulai*  di*bris,  and  granulai^  corpuscles.  When  the  softening  is  of 
limited  extent  the  tissue  may  remain  in  thLs  condition  for  monthSj  but 
iinady  there  is  absorption,  with  the*  deposition  of  cicatricial  tissue,  or, 
if  the  miiss  has  Ix^en  too  large^  the  formation  of  a  cyst.  There  m  no 
regenerative  powder  in  softened  brain  tissue. 

The  symptoms  of  arrested  brain- function  vary  almost  indefinitely  in 
accordance  with  the  seat  ot^  the  aitery  which  is  iiffected.  Whole  tracts 
of  the  l>raiu  may  be  involved,  or  one  centre  may  be  dissected  out.  Thus, 
there  may  Ix*  a  complete?  heoiiamesthesia  and  hemipk^gia,  or  there  may 
be  a  simple  hemianopsia  or  a  purely  motor  hemiplegia.  The  follow- 
ing schedule  shows  the  result  of  the  oeelusion  of  the  more  important 
arteries. 

Carotid  ^rf^rj^*— Occlusion  of  a  carotid  artery  by  tying  may  cause  no 
symptoms,  but  it  may  be  followed  by  a  hemipl^a,  which  disappears 
in  a  shoi't  time  by  re- establishment  of  the  circulation  through  aniisto- 
mosing  vessels.  If,  however,  an  embolism  or  a  thrombosis  forms  within 
the  skull,  there  is  commonly  a  progressively  increasing  clot,  which  finally 
invades  the  circle  of  Willis  and  caiLses  coma  and  death,  or,  if  recovered 
from,  a  henii|>legia  or  various  i^alsii^. 

Vertebral  Arfrrif,—OQv\imon  of  a  vertebral  artery  usuiUly  produces 
a  hemiplegia,  which  in  most  of  the  recordetl  eas«^  has  l>een  upon  the 
Siime  side  as  the  occlusion.  The  tongue,  palate,  and  larynx  are  aftected, 
and  there  is  greai;  impairment  of  sw^allowing  and  of  articulation.  The 
motor  paralysis  is  sometimes  accompanied  by  palatial  anaesthesia,  and  is 
usually  temporary,  owing  to  the  free  amistomoses  between  the  vertebral 
and  the  anterior  spinal  artaries.     In  some  cajses  the  involvement  of  the 
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respiratory  ceutres  letuls  to  immediate  deiith,  and  in  certain  eaaes  there 
bsLs  Ijeen  a  biljitend  paralvi^i.s,  |)robably  due  to  arterial  anomalies. 

Basilar  Arteri/.'-Throinhim  of  a  basilar  artery  may  cause  a  foudroy* 
ant  apoplexy,  with  rise  of  tciupcriiture  aud  death  within  tweuty-four 
lioun%  or  with  partial  recovery  and  variolic  localizint,^  symptoms  due  to 
Boft-ening  in  the  medulla  and  in  the  pon^.  The  pjiralysis  i^  otlen  alter- 
natingj  and  if  with  a  Imsilar  artery  the  posterior  eonneeting  artery  is 
ailectedj  tht^re  is  sotlteniiig  of  the  eerebial  peduncle,  which  is  chiefly  snp- 
plieil  by  the  direct  or  a»c*endin<^  portion  of  the  posterior  cerebral.  The 
artery  of  the  oeulo- motor  centre,  also  rising  near  the  origin  of  the  pos* 
t-erior  cereliral,  may  be  affected  even  wlien  the  post-erior  cerebral  is  not^ 
giving  rise  to  a  crossed  oculo- motor  paralysis. 

Anierwr  Cerebral  Arfenj. — Obstruction  of  the  anterior  cerebral  artery 
may  gi\e  rise  to  comparatively  tew  symptomSj  on  account  of  the  free 
anastomoses  Ijetween  this  artery  and  the  middle  cerebral.  There  may 
be  softening  of  the  oltactory  bulb,  which  is  supplied  by  the  first  branch 
of  the  artery,  with  loss  of  smell.  A  monoplegia  of  the  leg  might  (theo- 
retically)  be  produced  l>y  the  .suftenjiig  of  the  pai'acentnd  lobnle  and 
the  nei{,^hboring  marginal  convolution. 

MiiMIe  Cerebral  J rffn/.— Occlusion  low  do^sTi  causes  hemiplegia  by 
softening  of  the  anterior  portion  of  the  internal  capsule,  the  inter nid 
ganglia  also  Ijeing  affected  ;  and  if  the  left  artery  be  affected  there  is 
also  aphtisia.  There  is  lusually  some  disturbance  of  sensation,  which  is 
comujt^nly  not  [)ermaneiit*  Occlusion  above  the  arteries  going  to  the 
centre  of  the  brain  gives  rist?  to  cortical  paralyses  and  aphasia  (left 
artery) ;  occlusion  of  the  fiist  branch  causing  softening  of  the  third 
frontal,  of  the  secsond  and  third  branches  stjilteniug  of  the  ascending  H 
fi-ontal,  and  of  the  fourth  branch  softening  about  the  posterior  limb  of 
the  lissnre  of  Sylvius  with  sensory  aphasia.  Ptosis  may  occur  on  the 
side  opposite  the  hemiplegia.     (Gowers.) 

Posterior  Cerebral  Arkrif. — Obstruction  may  cause  h em i anaesthesia 
from  softening  of  the  tegmentum  oi"  of  the  posterior  pait  of  the  internal 
capsule,  or  hemianopsiti  frouj  softening  of  the  occipital  lobe.  This  arterj' 
aniistomoses  with  so  much  fi'cedom  that  the  paraljlic*  effects  are  often 
t-emporary.  Gowers  states  that  sometime  there  is  complete  temporary 
loss  of  sight,  probably  due  to  retlex  inhibition. 

Diagnosis, — The  diagnosis  between  a  hemorrhagic  and  a  tlirombotic 
or  embolic  apoplexy  or  paralytic  stroke  can  nirely  be  a  positive  one,  ex- 
cept in  eases  of  congestive  apoplexy*  the  symptoms  of  arrested  circu- 
lation resembling  those  of  the  syncopal  form  of  apoplexy.  (f^ee  page 
5t>l/)  If  there  l>e  cardiac  or  aneurisnial  dise^ise  capable  of  fuinishing  a 
source  for  the  emboliLs,  a  diagnosis  of  embolism  may  be  made,  but  will 
often  be  erroneous.  Slowness  uf  development,  failure  of  rise  of  tempera- 
ture,  minut4?nea8  of  paralysis  (demoustniting  that  the  lesion  is  cortical), 
the  oecun-enee  of  several  attacks  at  short  intervals,  each  attack  plainly 
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involving  a  small  territory  of  the  cortex,  point  towards  thrombosis,  but 
may  all  coexist  in  a  case  of  hemorrhage.  Spasmodic  contractions  and 
pronounoed  fjdYeT  are  strong  indications  of  hemorrhage. 

Prognosis.— The  prognosis  is  always  grave,  and  is  in  direct  pro- 
portion to  the  severity  of  the  symptoms.  If  the  paralysis  has  lasted 
some  days,  improvement  \b  less  to  be  hoped  for  than  in  the  hemorrhagic 
disease. 

Treatment.  —There  is  no  known  means  of  dissolving  an  embolus  or 
of  preventing  the  formation  of  a  thrombus.  Even  when  thrombosis  is 
threatening  nothing  can  be  done  in  the  way  of  prevention,  except  in 
.syphilitic  cases.  Depleting  measures  of  any  kind  are  harmful.  Where 
there  is  threatened  heart-failure,  digitalis,  alcoholic  drinks,  and  other 
cardiac  stimulants  may  be  useful  in  maintaining  the  activity  of  the  cir- 
culation, but,  unless  urgently  demanded,  may  do  harm  by  increasing 
excitement  and  even  forcing  the  clot  onward.  In  most  cases  nothing 
should  be  done  but  to  enforce  quiet,  feed  carefully  with  a  light,  nutritious 
diet,  and  administer  calmatives  and  laxatives  as  needed.  When  there 
is  syphilis  the  medication  should  be  actively  antispecific.  Mercury  is 
usually  preferable  to  potassium  iodide,  as  more  active.  The  treatment 
of  paralyses  resulting  from  thrombosis  does  not  differ  from  that  proper 
for  cases  following  brain-clot. 

CEREBRAL  ANEURISMS. 

Any  of  the  cerebral  vessels  may  suffer  from  aneurisms,  which  occur 
in  two  forms,  small  miliary  multiple  enlargements  (see  Cerebral  Hemor- 
rhage, page  499)  and  single  large  aneurism.  The  latter  lesion  may  pro- 
duce symptoms  of  pressure  or  of  irritation  conforming  to  its  position, 
but  it  may  be  entirely  latent  until  it  produces  an  overwhelming  apoplexy. 
The  diagnosis  of  cerebral  aneurism  is,  except  in  the  rarest  crises,  a  matter 
of  grave  doubt.  Even  if  a  bruit  can  be  heard,  it  may  be  only  the  nor- 
mal murmur  which  in  many  individuals  can  be  heard  in  the  temporal 
region. 

THROMBOSIS   OP   CEREBRAL   SINUSES. 

Thrombosis  of  a  brain-sinus  may  be  due  to— 1st  P^ilebitis,  caused  by 
infection  from  general  sepsis,  erysipelas,  furuncle,  diphtheria,  typhoid 
fever,  etc.,  or  by  extension  of  a  neighboring  inflammation,  as  in  suppura- 
tive otitis,  or  by  traumatism  (in  one  hundred  and  fifty-one  cases  collected 
by  Worden  this  occurred  once). 

2d.  Advanced  cachexia  (marantic  thrombus),  as  in  chronic  diarrhcea, 
^Morosis,  phthisis,  old  age,  infantile  disease. 

3d.  Diseases  of  the  venous  system,  wide-spread  degenerations,  local 
^tivolvements  in  tumors,  etc. 

Symptomatology. — The  symptoms  of  thrombosis  of  the  brain-sinus 
^ury  greatly.     If  only  one  sinus  be  involved,  the  affection  may  be  latent, 
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especially  in  very  yoang  infants.  Again^  the  cerebral  distarbanee  may 
be  lost  in  the  general  symptoms  of  a  violent  pysemia  ;  usually^  however, 
violent  headache^  intense  fever,  vomiting^  delirium,  coma,  ocular  palsies 
or  conti*actions,  and  optic  neuritis,  indicate  what  has  occurred.  Convul- 
sious  may  be  present.  Pulmonary  embolism  may  occur  by  the  brejiking 
off  of  small  portions  of  the  clot.  When  in  young  children  the  longitudinal 
sinus  is  attacked,  according  to  Gerhardt  and  Eichhorst,  there  Ls  dilatation 
of  the  veins  of  the  scalp  in  the  region  of  the  grand  fontanelle,  whilst  the 
bregma  is  depressed  from  the  beginning.  When  the  transverse  sinos  is 
invaded,  the  jugular  veins  of  the  same  side  are  apt  to  be  affected,  and 
there  is  painful  oedema  of  the  eiir  and  mastx)id  region  from  implication 
of  the  posterior  auricular  veins.  Thrombosis  of  the  cavernous  siuos  is 
shown  by  the  blocking  of  the  ophthalmic  vein  and  the  consequent  ex- 
ophthalmos, oedema  of  the  upper  eyelid,  swelling  of  the  conjunctiva  and 
fieice,  chemosis,  and  oculo- motor  nerve  palsy. 

Diagnosis.— Diagnosis  is  always  difficult,  often  impossible  until  evi- 
dences of  venous  pressure  are  apparent.     When  in  any  case  of  otorrhoea  a 
chill  followed  by  fever  occurs  along  with  occipital  headache  and  stiffuess 
of  the  neck  or  retraction  of  the  head,  the  diagnosis  is  sufficiently  clear 
for  immediate  surgical  interference. 

Prognosis. — Death  is  almost  invariable  in  the  adult  unless  surgical 
hiterference  is  possible.  Remissions  occur,  but  are  very  deceitful,  al- 
though infants  sometimes  get  well  with  hopeless  damage  to  the  brain. 

Treatment.— No  medical  treatment  is  of  avail.  If  a  positive  local- 
izing diagnosis  can  be  reached,  early  trephining,  evacuation  of  the  sinus, 
disinfection,  and  drainage  are  justifiable. 

CEREBRAL   HEMORRHAGE. 

Definition. — A  hemorrhage  into  the  brain-substance. 

Hemorrhage  into  the  brain-substance  is  commonly  accompanied  by 
great  disturbance  of  the  consciousness,  constituting  the  apoplexy*  of 
ordinary  language ;  but  an  apoplectic  attack  may  occur  without  hemor- 
rhage.   Hemorrhage  into  the  brain  may  occur  without  distinct  apoplectic 


*  The  tonii  apoplexy  means  a  striking  from  or  a  stroke,  and  might  be  used  for  any 
sudden  loss  of  cerebral  function,  whether  followed  by  paralysis  or  not.  In  this  mean- 
ing of  the  term  an  apoplexy  may  be  produced  by  an  embolism,  by  toxfemia,  and  even 
by  a  traumatism.  Hence  some  writers  use  two  terms :  apoplectic  stroke,  significant 
of  cerebral  paralysis  accompanied  by  primary  loss  of  consciousnefls,  and  paral>'tic 
stroke,  indicating  a  sudden  cerebral  paralysis  not  accompanied  by  primary  loss  of 
consciousness.  Tlie  wonl  apoplexy  is  not,  however,  properly  confined  in  ite  applica- 
tion to  the  brain,  as  it  is  use<i  to  signify  a  sudden  i*srape  of  blood  into  an  organ  by 
the  bursting;  of  a  blood-vessel  and  a  consequent  momentary  parnlysis  of  fimction. 
Pulmonary  apoplexy  may  be  cited  as  a  familiar  example.  In  strictneaa,  the  word 
cerebral  apoplexy  should  be  used  in  the  text ;  but  custom  warranta  the  employment 
of  apoplexy  as  equivalent  to  cerebral  apoplexy. 
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Bymi:>tonis,  when  it  is  kiiowu  in  the  ordinary  parlance  of  the  sick-room  sis 
a  paraJytii!  ^*  stroke/'  or,  sometime-s,  simply  iis  a  *' stroke.'^ 

Etiology*— Cerebral  hemorrhage,  uttt  uf  triiuiiiutie  urighi,  or  not 
due  to  scurvy,  leucocythf^mia,  purpnni,  and  certain  infections  diseascis,  is 
always  the  result  of  previous  disease  of  the  blood-vessels.  Such  disease 
may  be  the  outcome  of  ciireinoma  or  i>ther  new  growth  in  the  brain,  but 
in  the  vast  majority  of  cases  it  is  an  aiterio-sclerosis  produced  by  syphilis, 

■  gout,  renal  disease,  old  age,  and  other  causes*  (See  Arterio-Sclerosis.) 
Apoplexy  is,  therefore,  much  more  frequent  after  the  age  of  fifty  ;  but 
as  arteriai  degeneration  is  possible  at  any  age,  so  also  is  cerebral  heuior- 

■  rhage.  Heredity  plays  an  important  piul  in  the  etiolog)^  of  apoplexy. 
Not  only  are  there  families  in  which  there  is  an  overwhelming  impulse 
towards  premature  arterio-sclerosis,  but  there  are  families  in  which  there 
is  a  distinct  tendency  to  kjcal  degenerations  of  the  cerebral  bloijd- vessels, 
and  others  in  which  there  is  i>roneness  to  congestive  attacks  of  the  brain. 
The  diseiLse  is  more  freriueiit  in  men  than  in  women,  probably  l>ecause 
of  the  greater  frequency  in  men  of  arteri**- sclerosis.  It  is  not  certain 
that  brain- work,  t;ven  when  habitually  in  excess  for  years,  hiis  any  dis- 
tinct iuflnence  in  the  development.  The  belief  that  men  having  the 
sc»-ealkHl  apoplectic  build  or  habit^*,^,,  a  stout,  thick  body  with  a  short 
neck  and  an  habitually  red  face — ^are  more  liable  than  othem  to  the  dis- 
ease is  stm  wide  spread.  Cardiac  hy[)ertrophy  is  probably  more  active 
in  its  influence. 

In  the  great  m^'ority  of  cases  no  exciting  cause  for  an  apoplectic  at- 
tack can  l3e  traced,  but  a  violent  emotion  or  a  violent  general  musculax 
strain  ha'^  occasionally  precipitated  the  disease  by  increasing  the  cerebral 
blood -pressure.  Thus,  it  nmy  hapi)en  during  defecation,  childbirth,  slight 
intoxicxition,  etc.,  and  in  a  nnml)er  of  cases  has  occm*red  during  coitus, 
especially  in  old  men  in  houses  of  prostitution,* 

MoEBiD  Anatomy. — The  most  important  alterations  of  blood-vessels 
le-ading  to  cerebral  hemorrhages  are  the  miliary  aneurisms  first  noted  by 
Cruveilhier  in  1836.  They  appear  as  red  or  black  enlargements,  about  the 
size  of  a  pin*s  head,  scattered  along  the  small  bliKjd-vessc^Ls.  They  are 
the  results  of  a  chronic  inflammation  of  the  external  and  internal  coats 
of  the  vessels,  accompanied  by  atrophy  of  the  middle  coat.  According 
to  the  te^u^hiugs  of  Charcot  and  Bouchard,  the  primary  altei-ation  is  a 
sclerotic  periarteritis  with  proliferation  of  the  cellular  elements  in  the 

Iadventitia,  which  at  first  becomes  enormously  thickened.  Zenker  and 
also  Eichler,  however,  believe  that  the  alteration  begins  in  the  Inner  coat 
and  is,  in  fact,  a  chronic  endarteritis.  The  hemorrhage  resulting  from 
rupture  of  one  miliary  aneurism  is  minute,  but  usually  several  give  way 
together,  with  consequent  free  loss  of  blood. 


I 
I 


*  BirclB,  BtaUiotifi,  and  probably  other  animals  occaaionally  die  of  upoplexy  daring 
copulation. 
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In  some  cases  of  cerebral  hemorrhage  the  changes  of  the  arteries  are 
diffiisedy  not  aneurismal ;  while  in  rare  instances  it  does  not  seem  poemble 
to  demonstrate  any  sufficient  change  in  the  Ycssels. 

Intra-cranial  hemorrhages  are  divided  according  to  their  seat  into       ' 
meningeal,  ventricular,  and  parenchymatous  (into  the  brain-snbstanoe). 

Meningeal  hemorrhage,  usually  the  result  of  gross  aneurism  or  of 
Yiolence,  may  be  between  the  skull  and  the  dura  or  more  commonly 
sutnlural,  or  between  the  arachnoid  and  the  pia  mater.  Intra-cerebral 
hemorrhage  is  more  common  upon  the  right  than  upon  the  left  side, 
and  especially  affects  the  region  of  the  corpus  striatum  and  optic  thala- 
mus, particularly  the  outer  border  of  the  lenticular  body,  which  m  sup- 
plied by  the  striate  artery, — the  artery  of  cerebral  hemorrhage.  (Char- 
cot.) Intra-cerebral  hemorrhage,  however,  may  occur  in  any  portion  of 
the  brain,  and  is  accompanied  by  tearing  of  the  tissues,  so  that  a  clot 
more  or  less  mixed  with  brain-substance  occupies  an  irr^ular  cavity. 
Ventricular  hemorrhage  is  rare  except  as  the  result  of  the  breaking 
through  of  an  intra-cerebral  hemorrhage.  Multiple  hemorrhages  occur, 
and  are  often  distinctly  symmetrical. 

The  changes  which  take  place  in  the  blood-clot  consist  in  the  absorp- 
tion of  the  liquid  portion,  probably  also  of  the  fibrin,  and  the  conversion 
of  the  haemoglobin  into  pigment,  reddish-brown  hsematoidin.     If  the^ 
clot  is  a  large  one,  an  irritative  inflammation  is  set  up  around  it,  and  (i. 
cyst  with  defined  walls  and  fluid  contents  is  finally  formed;  when  the^ 
clot  is  minute,  a  dark-colored  scar  is  all  that  is  left.     In  meningeal  hem  - 
orrhuge  degenerations  of  the  convolution  involved  are  very  common., 
especially  in  infants. 

As  the  result  of  inflammatory  action,  a  clot  of  sufficient  size,  affectiim^ 
motor  centres  or  motor  fibres,  causes  a  secondary  degeneration  which  fal- 
lows the  motor  path  downward.     Thus,  if  the  clot  is  cortical,  the  second- 
ary degeneration  passes  along  the  corona  radiata,  the  internal  capsule, 
the  crus,  the  pons,  the  medulla,  and  the  cord,  even  to  the  ganglionic  cellfi^ 
which,  however,  do  not  undergo  change. 

Symptomatology. — ^For  the  purposes  of  discussion  two  types  of 
apoplexy  may  be  recognized,  although  every  grade  of  attack  between 
the  types  occurs.  The  apoplectic  attack  may  come  on  with  great  sud- 
denness. It  may,  however,  be  preceded  by  prodromes,  such  as  head- 
ache, tinnitus  aurium,  mental  confusion,  and  hemiplegic  or  monoplegic 
numbness  or  weakness,  which  are  in  some  cases  affirmed  to  have  lasted 
for  some  hours.  Usually  without  distinct  warning  the  patient  drops 
unconscious,  or  he  may  become  confused  in  speech  and  manner  and  then 
suddenly  be  stricken,  or  else  gradually  grow  more  and  more  hea^^y  and 
finally  sink  into  unconsciousness,  or  the  unconsciousness  may  be  partially 
recovered  from  and  relapse.  At  the  height  of  the  attack  the  uncon- 
sciousness is  complete.  The  pupil  is  fixed,  dilated  or  contracted,  as  the 
case  may  be.     In  the  congestive  form  the  face  and  conjunctivse  are  in- 
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tensely  suffusedj  dark  purplish  red.  The  breathiug  is  loud,  snoring,  and 
stertorous  from  the  piiralj^'sis  of  the  palate.  The  i>iil8e  is  usually  full  and 
bounding.  It  inay  be  slower  or  more  rapid  than  normal  j  oi't-asionall}^  it 
is  small  and  hard.  The  surface  is  warm.  In  the  syncopal  farm  the  faee 
is  pale  and  the  breathing  cpiiet^  or^  if  stei-trorons*  not  loud  and  hai-sh  in 
its  sound.  The  surface  is  coolish,  and  the  pulse  rapid  and  feeble  In 
either  type  of  apoplexy  paralysis  may  reveal  itself  by  drawing  of  the 
mouth  or  puffing  of  the  lips  upon  one  side  more  than  upon  the  other,  or 
by  absence  yf  motion  in  one  arm  or  one  leg ;  the  general  relaxation  may, 
however,  be  so  extreme  as  completely  to  mask  the  pai-alysis. 

Convulsions  may  occur  in  any  stage  of  an  apoplexy.  The  apoplexy 
may  end  in  death,  which  may  take  place  in  a  few  minutes,  but  is  usually 
delayed  for  many  hours.  The  unconsciousness  remains  complete;  the 
pulst:^,  whether  originally  strong  or  feeble,  continually  fiUls  in  force;  the 
respiration  grows  more  and  more  sliallowj  or  more  and  more  irregular, 
and  may  at  last  gradually  die  away  or  suffer  sudden  arrest  The  cere- 
bral reflexes  arc  frequently  lost  early  in  a  CiLSt:^  of  se\-ere  apoplexy, 
-'^tepecially  when  the  basilar  region  is  invaded  liy  the  leaion.  Thus  it  is 
that  the  power  of  swallowing  is  affeeted.  Complete  loss  of  tliis  function 
is  an  almost  invariably  fatid  sign,  In  a  favorable  case  there  is  usually 
agi^adoal  return  to  couseionsuess,  but  tlie  awaking  ncay  lie  sudden. 

The  subject  of  temperatuie  in  apoplexy  nei^ds  further  chieidation. 
Usually  in  a  severe  Ciise  the  temperature  falls  immediately^  but,  accord- 
ing to  Dana,  in  fatal  eases  it  rises  during  the  twenty- four  hours  to  102'^  F. 
or  beyond,  to  undergo  a  slight  fall  the  next  day  unless  deatli  intervenes, 
Except  early  in  the  attack,  the  axillary  tcmpt^raturc  of  the  paralyzed  side 
is  commonly  one-luilf  to  one  degree  higher  than  on  the  sound  aide*  A 
very  great  rist^  of  temperatnre  may  ot^eur  in  uncomplicated  fatal  cases  (to 
105°  or  even  107°  F. ) ;  when  the  lesion  is  in  the  hemispheres  such  rise  of 
tempei-ature  is  of  very  serious  import,  and  usually  ends  in  death.  Lesions 
in  the  pons  eommonly  produce  high  fever,  even  when  recovery  takes  place. 

The  initial  sympt^ims  of  cerebral  hemorrhage  may  vary  decidedly 
from  those  given*  If  tlie  clot  be  in  the  medulla,  the  patient  may  fall 
unconscious  and  die  from  arrest  of  respiration  inside  of  two  or  thi^ee 
minutes.  If  the  heu»orrhage  be  small,  and  be  situated  in  a  not  very 
senfiitive  ptnlion  of  the  brain,  the  only  manifestation  may  e*)nsist  of 
vertigo  or  sudden  headaclu%  followed  by  very  lirief  Irxss  of  (consciousness, 
or  even  by  simple  mental  confusion,  during  which  nausea  and  vomiting 
£i*equently  occur.  If  such  an  attack  occur  at  night,  the  patient  may 
pass  into  it  without  wakening,  and  have  no  knowledge  of  his  illness 
until  au  attempt  at  mo\'ement  in  the  nu>rning  reveals  the  hemiplegia. 

A  very  frequent  symptom  in  apoplexy  is  that  of  the  si^-called  conju- 
gate deviation  of  the  eyes  and  head.  In  the  majority  of  crises  the  eyes 
and  head  are  drawn  powerfully  towards  the  lesion,— that  is,  away  from 
the  paralyzed  side  of  the  body ;  but  in  exceptional  cases  the  deviation  is 
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in  the  opposite  direction,  the  face  looking  away  from  the  lesion*  Tbe 
law  formulated  by  Valpian  and  Prevost,  that  in  lesions  of  the  hemi- 
sphere the  head  is  drawn  towards  the  lesion  and  away  from  the  paralysis, 
whilst  in  lesions  of  the  mesencephalon  it  is  drawn  away  from  the  lesioD 
and  towards  the  paralysis,  certainly  has  exceptions.  Ck)iyugate  devia- 
tion may  occur  without  the  loss  of  consciousness ;  it  is  commonly  accom- 
panied by  quietude  of  the  eyeballs,  but  there  may  be  marked  nystagmus. 
It  is  usually  fugitive,  in  most  fatal  cases  disappearing  before  death,  but 
it  has  persisted  for  months  or  years.  The  muscular  irritation  which 
shows  itself  in  the  symptoms  just  spoken  of  may  also  give  rise  to  a  gen- 
eral rigidity  of  the  muscles  which  is  especially  apt  to  occur  in  the  side 
opposite  the  hemisphere.  During  the  condition  of  unconsciousness  the 
knee-jerks  and  other  reflexes  are  usually  abolished. 

When  the  patient  survives  twenty-four  hours  in  a  condition  of  coma, 
or  even,  in  exceptional  cases,  with  return  to  consciousness,  a  reaction 
may  occur  with  marked  evidences  of  brain- irritation.  At  such  time  the 
rigidity  of  the  extremities  is  pronounced,  and  is  often  associated  with 
heightened  reflexes.  It  is  now  that  the  trophic  changes  appear,  the  mocft 
serious  being  the  so-called  decubitus.  This  begins  usually  on  the  buttock 
as  a  patch  of  erythema,  dark  red  or  violet  in  color,  disappearing  momen- 
tarily upon  pressure,  but  soon  giving  origin  to  vesicles  or  buUte  whose 
contents  are  usually  opaque  and  bloody.  The  bullae  soon  pass  into  ulcer- 
ation, leaving  a  raw,  bluish  or  violet  surface  with  swelling  and  sanguino- 
lent  infiltration  of  the  tissues  beneath.  In  the  course  of  a  few  hours  the 
ulcer  becomes  blackish,  and  there  is  formed  a  smaller  or  larger  slough, 
whose  separation  may  lay  bare  the  deeper  muscles  with  the  nerve-trunka 
and  arteries,  or  even  the  bone.  The  decubitus  is  always  on  the  paralyzed, 
side. 

It  may  be  that  the  pulmonic  congestion  which  so  commonly  compli- 
cates ax>oplexy  is  the  result  of  trophic  irritation,  but  the  fact  that  it  is 
very  prone  to  be  in  excess  in  the  lung  of  the  paralyzed  side  suggests 
that  it  may  be  due  to  the  disordered  action  of  the  respiratory  muscles. 

The  motor  paralysis  which  remains  behind  a  cerebral  hemorrhage  de- 
pends for  its  x)osition  and  completeness  upon  the  seat  and  the  size  of  the 
clot  The  ordinary  form  of  the  paralysis  is  a  simple  hemiplegia,  involv- 
ing the  face,  arm,  and  leg.  The  foM^ial  palsy  is  rarely  sufficiently  complete 
to  affect  the  soft  pahite  ;  the  hypoglossal  ner\'e  is  affected  a  little  less  fre- 
quently than  the  fiicial.  The  two  palsies  of  fiU«  and  tongue  unite  to  pro- 
duce the  characteristic  thickness  of  8i)eech  of  the  recent  hemiplegic ;  and 
whilst,  owing  to  the  almost  universiil  escape  of  the  motor  root  of  the 
trigeminal  nerve,  there  is  no  loss  of  the  power  of  mastication,  the  fiuliue 
of  the  cheek- muscles  (supplied  by  the  facial)  makes  mastication  difficult 
from  the  inability  to  retain  the  food  between  the  teeth. 

As  a  rule,  the  arm  is  more  completely  paralyzed  than  the  leg ;  of  the 
muscles  of  the  trunk  the  trapezius  is  the  only  one  which  is  oommcmly 
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much  affected.  The  universal  e«eape  of  the  miuscles  of  the  eyes,  thorax, 
and  alMloiueii,  which  are  tissoeiated  in  symmetrieul  movements,  iis  usually 
exphiined  upon  tlie  theory  of  BrojMibent,  which  is  that  in  the  riise  of 
miLSi'ies  whieh  me  liabitually  LiHS<:K'ialed  in  function  thereare  eominissunil 
fibres  in  active  life  1x4 ween  the  spinal  ganglia  or  nuclei,  so  that  brain- 
impulses  p:iss  over  from  one  iiueh-us  to  the  other,  a  right  nucleus  giving 
to  the  left  nucleiLS  a  portion  of  the  impulse  which  it  has  i^eeived  frt*m 
the  left  cortex^  and  vice  vermt.  If  this  Ix*  so,  it  is  evident  that  when 
one  side  of  the  brain  is  injured  iKJtli  nuclei  may  be  iunervaled  from  the 
remaining  hemisphere.  It  is  possible,  however,  that  the  commissural 
fibres  may  really  exist  higher  up,  uniting  the  cerebral  and  not  the  spinal 
nuclei,  or  that  these  associated  muscles  may  receive  ncrve-fibi^es  from 
both  the  direct  and  the  crossed  cerebral  tracts,  and  so  l>e  normally  inner- 
vate^l  from  each  hendsphere. 

Pronounced  disturbances  of  sensation  are  not  common  in  hemiplegiti, 
but  hemiaufesthesia,  with  or  without  implication  of  the  special  senses, 
uuiy  exist.  It  is  evident  that,  as  a  cerebral  hemorrhage  is  a  focal  lesion, 
instead  of  there  1mm ng  a  hemiplegia  there  may  be  a  monoplegia  j  that 
instead  of  the  paralysis  throughout  being  on  one  side  it  may  be  crossed  ; 
or,  in  other  words,  that  there  may  t>e  any  association  of  symptoms  which 
is  in  obedience  t<i  the  laws  of  cerebr.il  ktcalization  heretofore  enunciated. 

The  after- history  of  cerebral  hemorrhage  varies.  In  favorable  ca^*a, 
with  a  small  clot,  the  pamlysis  may  disappear  in  a  few  days.  More 
commonly  partial  recovery  only  is  attained.  The  improvement  begins 
in  from  a  few  d;iys  to  a  few  weeks,  and  is  commonly  greater  in  the 
leg  than  in  the  arm  :  so  that  a  hemiplegic  often  c-an  walk  although  the 
arm  is  perfectly  useless.  The  gait  of  the  hemiplegic  is,  however,  seldom 
perfect ;  the  leg  is  tt ragged,  and  especially  is  it  prone  to  l)e  liaised  fnim 
the  ground  by  an  elevation  of  the  pelvis  i*ather  than  of  the  knee;  or  both 
kiiCH>  and  pelvis  may  be  required  to  mise  the  foot  sufficiently  to  clear  the 
toeii,  which  droop  fmm  the  inability  of  the  anterior  tibial  grouii  to  hold 
them  uf*.  In  cither  vase  the  whole  limb  is  usually  thrown  outward  and 
forward  in  a  semicircle  instead  of  being  simply  carried  fiirward.  The 
shouldcrjoint  is  commoidy  the  htst  part  of  the  arm  to  regain  its  move- 
ments. Owing  to  the  contractures  of  the  intLScles,  there  is  in  most  crises 
some  flexure  of  the  arm  at  the  elbow  and  at  the  wrist^  whilst  the  fingers 
are  more  or  less  clenched. 

Two  forius  of  muscidar  rigidity  occur  in  hemiplegia,  in  each  case  with 
heightened  reflexes.  Early  rigidity  developing  immediately  after  the 
formation  of  the  clot  appears  to  l>e  the  outcome  of  inflammation  around 
the  clot,  and  is  al>sent  in  favorable  cases.  Late  rigidity  comes  on  with 
the  secondary  degeneration  of  the  pyramidal  tract,  and  is  generally  be- 
Ueve<l  to  be  tine  to  an  irritation  of  the  pyramidal  fibres  similar  to  that 
which  occurs  in  lateral  sclerosis,  Thi^  seems  to  be  correct,  although 
the  theory  that  the  contractures  are  produced  by  the  habitiml  position 
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taken  by  the  paralyzed  limb  has  a  certain  degree  of  plausibility.   The 
latter  explanation  does  not^  however,  account  for  the  increased  actiyity 
of  the  reflexes  which  always  accompanies  late  rigidity.     Atrophy  of 
the  paralyzed  muscles  is  usual  after  many  years,  but  is  not  of  a  de- 
generative character,  so  that  the  paralyzed  muscles  long  retain  their 
normal  relations  to  electricity.     How  far  the  joint'-inflammation,  espe- 
cially in  the  shoulder,  and  the  peculiar  enlargements  which  sometimes 
occur  in  the  peripheral  nerve-trunks  of  the  paralyzed  side,  should  be       * 
looked  upon  as  trophic,  is  uncertain.     In  rare  cases  rapid  and  pro-       ^ 
nounced  atrophy  of  the  muscles  follows  a  cerebral  hemorrhage,  and  may       r 
be  remarkably  out  of  proportion  to  the  degree  of  the  paralysis.     Accord- 
ing to  Quincke,  it  may  continue  after  the  paralysis  has  disappeared,  and 
is  therefore  not  an  atrophy  of  inaction.     The  fact  that  there  is  neither 
qualitative  nor  quantitative  alteration  of  the  electric  excitability  of  the 
muscles  shows  that  the  atrophy  is  not  due  to  any  disturbance  of  the 
lower  trophic  centres  of  the  spinal  cord.     Quincke  believes  that  the 
brain  contains  nerve-fibres  which  have  distinct  relations  with  nutrition, 
and  which  pass  through  the  hinder  end  of  the  internal  capsule. 

After  cerebral  hemorrhage,  especially  in  children,  various  motor  dis 
turbances  may  occur,  many  of  which  have  been  commonly  spoken  of  as 
distinct  diseases,  such  as  athetosis,  tremors,  choreiform  movements,  eU*. 
They  are  no  more  diseases  than  is  the  late  rigidity  of  the  muscles,  but 
the  importance  of  the  late  results  of  cerebral  hemorrhage  in  childhood 
warrants  special  notice  of  them.     (See  page  508. ) 

A  peculiar  very  slow  arthritis,  first  pointed  out  by  Charcot,  may  de- 
velop in  hemiplegia,  and  is  often  mistaken  for  chronic  rheumatism,  from 
which  it  pathologically  differs  in  having  a  tendency  to  the  formation 
of  purulent  effusion  and  to  the  destruction  of  the  cartilages  and  bone. 
During  life  the  trophic  arthritis  is  to  be  recognized  by  the   following 
points :  first,  the  hemiplegic  arthritis  develops  about  the  time  at  whicht 
late  muscular  contractures  usually  come  on,  and,  at  least  in  the  earljr^ 
stage,  is  limited  to  the  paralyzed  side ;  secondly,  the  pain  may  be  mod  — 
erate,  but  the  tenderness  to  touch  or  to  movement  is  excessive ;  thirdly  -, 
the  swelling,  which  is  pronounced,  develops  rapidly,  and  is  accompanied 
by  distinct  oedema,  with  pitting  on  pressure. 

Diagnosis. — The  diagnosis  between  hemorrhagic  and  thrombotic  apo- 
plexy having  been  sufficiently  dwelt  upon  (see  page  496),  in  the  present 
paragraph  the  word  apoplexy  is  used  in  its  widest  significance.  Whilst  in 
private  life,  with  a  fiiU  history  of  the  attack,  the  recognition  of  an  apo- 
plexy is  usually  easy,  in  public  practice,  without  a  history  of  the  case, 
mistakes  may  be  easy,  especially  when  drunkenness  masks  the  symptoms 
of  the  cerebral  lesion.  Very  careful  examination  of  the  he^  for  possi- 
ble traumatism  in  such  cases  should  first  be  instituted.  Whenever  by 
shaking,  shouting  in  the  ear,  etc.,  a  drunken  person  cannot  be  aroused, 
the  probabilities  of  cerebral  hemorrhage  ai'e  strong  enough  to  justify 
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the  temporary  diagnosis.  A  very  careftil  examination  should  be  made 
for  evidences  of  paralysis.  Its  existence  warrants  the  diagnosis  of 
apoplexy. 

Unequal  pupils  may  be  produced  by  poisoning,*  but  are  prima  fade 
evidence  of  apoplexy.  Drawing  of  the  face  to  one  side  is,  of  course, 
decisive,  and  if  in  breathing  the  air  comes  out  with  a  sort  of  puff  and 
palling  of  one  comer  of  the  month,  the  case  is  one  of  cerebral  hemor- 
rhage. If  the  patient  be  restless,  the  motionlessness  of  the  arm  or  leg  of 
one  side  will  usually  betray  a  hemiplegia,  or  upon  raising  the  extremities 
and  allowing  them  to  fall,  those  of  one  side  will  be  found  to  drop  much 
more  heavily  than  do  their  fellows. 

The  absence  of  demonstrable  paralysis  is  not  proof  that  a  case  is  not 
apoplexy,  as  a  severe  hemorrhage  into  the  brain  may  produce  a  gen- 
eral muscular  relaxation  ;  if,  however,  in  such  case  any  measure  of  capa- 
bility of  being  aroused  remains,  the  probabilities  of  apoplexy  are  very 
small.  Conjugate  deviation  or  any  monoplegic  or  hemiplegic  spasm  justi- 
fies the  diagnosis  of  apoplexy.  A  general  convulsion  may  readily  be  of 
alcoholic  or  ursemic  origin. 

It  is  sometimes  impossible  to  make  an  immediate  diagnosis  between 
the  quiet  form  of  ursemia  and  cerebral  hemorrhage,  especially  since  in 
nnemia  there  may  be  hemiplegia.  In  every  case  brought  into  a  hos- 
pital anconscious  the  urine  should  be  at  once  examined ;  but,  as  cerebral 
hemorrhage  often  occurs  in  advanced  kidney  disease,  care  is  necessary  in 
interpreting  the  results  of  such  examination.  A  distinct  rise  of  tempera- 
ture makes  the  diagnosis  of  simple  uraemia  very  improbable  unless  there 
be  a  series  of  very  violent  convulsions.  In  doubtful  cases  the  physician 
should  be  cautious  in  making  positive  statements  as  to  the  nature  of  the 
attack. 

The  recognition  and  localization  of  a  meningeal  or  of  an  extra-dural 
hemorrhage  after  head-injuries  are  of  great  importance  and  difficulty. 
W'henever  symptoms  of  cerebral  compression  develop,  and  still  more 
^peratively  whenever  convulsions,  paralyses,  inequality  of  the  pupil, 
localized  spasms,  or  other  evidences  of  cortical  irritation  or  loss  of  power 
appear,  shortly  after  a  blow  upon  the  head,  the  probabilities  of  a  menin- 
geal hemorrhage  are  sufficient  to  demand  trephining.  The  temperature 
xnay  be  subnormal  or  as  high  as  104^  F.  The  difficult  cases  are  those 
With  irregular  symptoms :  thus,  the  appearance  of  the  hemiplegia  has  in 
reported  cases  been  delayed  for  a  week ;  further,  large  clots  have  been 
found  after  death  in  the  membranes  although  during  life  there  were  no 
motor  symptOHLS.  If  in  any  case  after  a  head-injury  lost  consciousness 
is  r^ained  and  after  a  short  time  again  lost,  an  operation  should  be  per- 
formed at  once,  whether  there  be  or  be  not  convulsions.  When  there  are 
no  localizing  symptoms  it  may  be  impossible  to  determine  whether  the 

*  I  have  seen  them  in  opium  poisoning.     (H.  C.  Wood. ) 
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clot  exists  at  the  seat  of  the  blow  or  npon  the  opposite  side.  Under 
such  circunistaiiees  ti^ephinlDg  should  be  practised  first  at  the  point  of 
violence,  then,  if  nothing  be  found,  upon  the  opposite  side.  As  the 
middle  meningeal  is  the  artery  especially  liable  to  rupture,  in  a  doubtful 
case  it  may  be  the  best  practice  so  to  operate  as  to  secure  it 

Treatment.— The  treatment  of  a  syncopal  case  of  cerebral  hemor- 
rhage is  distinctly  differeut  from  that  of  the  congested  or  sthenic  form^ 
and  as  these  two  varieties  of  attack  grade  into  each  other,  so  must-  the 
practitioner  in  the  treatment  of  individual  cases  alter  and  adapt  his 
measures  of  relief.  In  either  case  it  may  be  a  mattei*  of  importance, 
as  asserted  by  Bowles,  to  place  the  body  in  a  semi-sitting  position  upon 
one  side,  to  prevent  the  entrance  of  the  secretions  into  the  lungs,  and 
also  to  lessen  the  danger  of  the  falling  back  of  the  tongue  and  conse- 
quent interference  with  the  respiration.  In  congestive  apoplexy,  with 
full,  strong  pulse,  or  small,  wiry  pulse,  free  venesection  should  be  inmie- 
diately  practised  ;  the  blood  should  be  taken,  with  the  patient  in  a  sitting 
posture,  from  a  large  orifice  in  the  vein,  as  rapidly  as  possible.  The 
amount  should  vary  with  the  case,  but  usually  from  one  to  one  and  a 
half  pints  may  be  abstracted,  the  flow  being  permitted  until  the  pulse  is 
distinctly  softened.  In  very  strong  cases  the  lancet  may  be  followed  by 
a  cautious  administration  of  aconite  to  keep  down  any  tendency  to  re- 
action, with  its  attendant  rise  of  blood-pressure.  In  syncopal  cases  of 
apoplexy  venesection  does  no  good,  and,  in  case  the  lesion  be  a  throm- 
bus, may  possibly  do  harm  by  increasing  the  tendency  to  clotting  or 
the  blood.  It  is  especially  in  syncopal  apoplexy  that  compressing  the 
carotids,  as  recommended  by  Horsley  and  Spencer,  might  be  tried.  We 
can  hardly  conceive  of  a  case  in  which  the  full  operative  procedure  of 
tying  the  carotid  with  a  ligature  would  be  justifiable. 

In  either  form  of  ajwplexy  it  is  customary  to  attempt  to  control  the 
hemorrhage  by  cold  to  the  head — especially  in  the  form  of  the  ice-bag— 
and  by  sinapisms  to  the  wrists,  calves,  and  ankles.  The  eflScieney  of  any 
of  these  means  is  extremely  doubtful,  but  as  they  represent  about  all  that 
can  be  done,  and  as  it  is  usually  essential,  for  the  sake  of  those  who  are 
around  the  patient,  to  appear  to  be  doing  something,  the  treatment  should 
be  assiduously  practised.  In  all  cases  of  apoplexy  a  drastic  cathartic 
should  be  given  at  once,  partly  because  the  symptoms  are  often  aggra- 
vated by  fsBcal  retention  and  partly  because  there  is  reason  for  believing 
that  counter-irritation  throughout  the  alimentary  canal  has  some  influ- 
ence in  drawing  blood  from  the  brain.  Of  all  the  drastics  croton  oil  is 
the  most  generally  serviceable ;  from  one  to  two  drops  should  be  given  in 
a  tablespoonfiil  of  water,  or  be  placed  upon  the  tongue  if  there  be  diffi- 
culty in  swallowing. 

Stimulants  must  be  used  in  cases  of  apoplexy  with  the  greatest  reserve ; 
any  drug  which  increases  the  arterial  pressure  certainly  has  in  it  great 
potentialities  for  harm,  and  it  is  doubtful  whether  a  stimulant  ever  does 
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any  real  good.  A  cerebral  hemorrhage  is  not  distinctly  depressing  to  the 
heart  or  to  the  vital  forces  unless  it  be  in  overwhelming  amount,  and 
under  any  circumstance  if  the  patient  would  die  without  stimulants  it  is 
almost  certain  he  will  die  with  them.  Only  when  there  can  be  no  shadow 
of  doubt  as  to  the  foiling  of  the  heart  should  stimulants  be  given.  In 
all  cases  of  severe  apoplexy  care  should  be  exercised  to  prevent,  if  pos- 
able,  the  formation  of  decubitus  or  acute  trophic  bed-sores.  There  is 
always  danger  that  in  the  hurry  and  alarm  of  an  apoplectic  attack  the 
patient  may  be  severely  injured  by  mustard  plasters  being  allowed  to 
remain  on  too  long,  and  especially  by  being  burnt  with  bottles  of  hot 
water,  etc  In  health  warning  sensations  prevent  accident ;  in  apoplexy 
they  are  absent. 

No  drug  will  control  the  overpowering  elevation  of  temx>erature  which 
often  occurs  in  mortal  apoplexy,  but  in  the  slight  fever  of  reaction  aconite 
with  antipyrin  may  be  used  with  advantage.     During  this  reactionary 
stage  the  patient,  unless  very  feeble,  should  be  kept  for  twenty-four  or 
more  hours  without  food,  and  then  be  given  only  milk  or  animal  broths. 
It  is  often  wise  to  administer  frequent  doses  of  calomel,  whose  purgative 
and  antiphlogistic  actions  are  alike  beneficial.     After  recovery  from  the 
immediate  effects  of  the  apoplexy  minute  doses  of  corrosive  sublimate 
(one  seventy-fifth  of  a  grain  three  times  a  day)  or  of  x>otassium  iodide 
(two  grains)  may  be  given  continuously  for  some  weeks,  in  the  faint  hope 
of  aiding  in  the  absorption  of  the  clot.    It  is  very  uncertain  how  far  these 
alteratives  are  sorbefacient,  but  in  minute  dose  they  are  tonic  rather 
than  depressant  and  afford  moral  support.     During  this  period  the  food 
of  the  patient  should  be  light ;  absolute  freedom  from  excitement  should 
be  enjoined,  and  no  mental  effort  whatever  allowed.     Laxatives  are  to 
be  given  freely.     It  is  essential  that  neither  strychnine  nor  electricity  be 
used  at  this  time.     The  gentlest  massage  may  be  allowed,  and  is  often 
comforting.    After  from  six  to  twelve  weeks,  however,  electrical  treat- 
ment may  be  employed,  the  faradic  current  being  the  one  always  se- 
lected, and  the  application  being  confined  to  the  paralyzed  muscles. 
The  application  of  electricity  to  the  head  itself  never  does  any  good, 
and,  if  currents  suflSciently  strong  to  reach  the  brain  be  used,  may  do 
harm.     The  value  of  electricity  at  any  stage  of  hemiplegia  is  very  slight ; 
it  has  no  effect  upon  the  real  lesion ;  all  that  it  can  accomplish  is  to 
maintain  the  health  of  the  muscles.     As,  however,  the  muscles,  except 
in  very  rare  cases,  are  in  hemiplegia  still  under  full  trophic  influence, 
the  only  tendency  in  them  towards  wasting  is  due  to  inaction,  and  there- 
fore develops  very  slowly.     If  in  any  case  of  hemiplegia  which  presents 
itself  for  treatment  it  is  found  that  the  muscles  are  soft  and  sluggish  in 
their  electrical  reactions,  distinct  improvement  under  the  use  of  electricity 
may  be  expected,  for  it  is  possible  that  at  such  time  the  amount  of  repair 
to  the  brain  is  greater  than  would  appear  from  the  symptoms,  l)ecause 
the  muscles  themselves  are  out  of  health.     The  indefinite  use  of  the  faradic 
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current  in  hemiplegia  can  at  best  only  amuse  the  patient,  and  should  be 
carried  out,  if  at  all,  by  an  attendant,  and  not  by  the  phj-sician.  Strych- 
nine is  a  classic  remedy  in  hemiplegias.  It  has,  however,  no  distinct 
specific  action,  but  is  useful  simply  by  its  tonic  influences,  or  possibly 
in  rare  cases  it  may  stimulate  the  motor  ganglia  of  the  cord  when  insen^ 
sitive  from  want  of  use. 

In  most  cases  there  is  a  permanent  loss  of  vital  power  and  in  the  capa- 
bility for  mental  action  after  a  cerebral  hemorrhage,  so  that  the  patient 
re<iuires  habitually  the  use  of  measures  tending  to  the  building  up  of  the 
general  health,  including  abstinence  from  too  much  work. 

As  death  frequently  occurs  in  apoplexy  from  arrest  of  respiration  at  a 
time  when  the  circulatory  forces  are  full  of  power,  life  may  often  be  pro- 
longed by  artificial  respiration.  We  have  seen  the  vigor  of  the  heart 
maintained  for  hours  after  the  total  cessation  of  natural  respiration,  and 
when  there  is  a  minute  hemorrhage  into  the  medulla  life  may  be  saved 
by  artificial  respiration.* 

CEREBRAL  PALSY  OP  CHILDREN.     INPANTILB  SPASTIC  PARALYSIS. 

Definition.— Paralj'sis  in  children  dependent  upon  organic  brain- 
lesion,  usually  taking  the  form  of  a  monopl^a  or  a  hemiplegia,  and  asso- 
ciated with  contractures  and  heightened  reflexes. 

Etiology. — Cases  which  are  here  grouped  together  have  as  their 
starting-point  various  brain-lesions,  which  are  followed  in  the  course  of 
years  by  pachymeningitis,  scleroses,  atrophies,  and  other  secondary  brain- 
changes,  with  consequent  symptoms  of  palsy  and  irritation.  The  most 
freciuent  of  all  these  primary  causes  is  cerebral  hemorrhage,  which  may 
occur  before  birth,  is  very  often  induced  during  hard  labors,  often  by 
asphyxia  or  by  the  use  of  the  forceps  (usually  meningeal,  giving  rise  to 
sclerosis  of  the  convolutions),  or  may  happen  at  any  time  during  early 
life.  A  cerebral  hemorrhage  very  often  in  the  child  causes  a  convulsion, 
whilst,  a  convulsion  may  induce  a  hemorrhage  :  so  that  cerebral  paralysis 
in  the  child  ft'equently  dates  from  a  convulsion  or  from  the  paroxysms  of 
a  whooping-cough.  Poren<*ephalia  has  been  frequently  found  in  autoiwies 
upon  old  cases  of  infantile  cerebral  palsy.  This  lesion,  first  described  by 
Henschl,  consists  in  the  presence  of  cortical  cysts  communicating  with 
the  arachnoid  spaces  and  penetrating  deeply  into  the  brain,  even  as  far 
as  the  ventricles.      The  nature  of  the  primary  attack  in  such  eases  is 


*  In  a  case  which  H.  C.  Wood  saw  with  Edward  Martin,  the  symptoms  were 
siidden  unconscioiisnesn  and  complete  general  mnscnlar  relaxation,  followed  in  a  little 
while  by  an  entire  arrest  of  ref»piration,  a«»conipanicd  by  dropping  of  the  tongue  and 
jaw.  I>r.  Martin,  Ix'inv:  present  at  the  moment  of  arrest  of  respiration,  at  once  com- 
menced artificial  rcppiration,  and  kept  it  up  steadily  for  three-quarters  of  an  hour, 
when  attempts  at  Im^athing  bcpan.  It  was  neces8ar>',  however,  for  nearly  two  days 
for  an  attendant  to  hold  forward  the  jaw  and  tongue  by  raisinp  the  ramus  of  the  jaw 
u]>ward  and  forward,  in  order  to  pi-event  mechanical  asphyxia  by  closing  of  the 
glottis.    The  final  recovery  wa«  complete. 
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obscure.  It  may  be,  as  suggested  by  Striimpell,  that  it  is  a  poUoen- 
cfphalUis  allied  to  poliomyelitis,  but  attacking  the  cerebral  instead  of 
the  spinal  cells. 

Symptomatology. — ^The  symptoms  of  cerebral  paralysis  vary  with 
the  nature  and  the  seat  of  the  lesion.  Idiocy,  epilepsy,  disorders  of  sen- 
sation, may  be  present  in  any  degree  of  severity  or  may  be  altogether 
abBent  Athetosis,  choreic  movements,  tremors,  nystagmus,  often  but 
not  always  accompany  the  paralysis.  The  latter  is  often  hemiplegic,  not 
rarely  monopl^c,  and  in  many  cases  is  irregularly  or  synmietrically 
diplegic  (i.e.,  on  both  sides  of  the  body).  If  the  diplegia  attacks  esi>e- 
daily  the  legs,  a  spastic  paraplegia  results,  with  its  typical  crossed-leg 
progression. 

The  only  symptoms  which  are  common  to  all  cases  of  in&ntile  silastic 
paralysis  are  x>artial  or  more  rarely  complete  paralysis,  with  marked 
contracture  of  the  muscles,  heightened  reflexes,  and  preservation  of  the 
electro-contractility  for  a  great  length  of  time. 

Diagnosis. — ^The  symptoms  of  spastic  paralysis  are  so  characteristic 
that  there  can  usually  be  no  difficulty  in  the  diagnosis.  The  pseudo- 
rigidity  of  Osier,  evidently  a  form  of  tetany,  is  at  once  distinguished  by 
its  development  after  prolonged  illness,  rickets,  etc.,  and  by  the  intermit- 
tency  and  lack  of  x)6rmanency  of  the  contractures. 

Teeatment. — There  is  no  speciflc  medicinal  treatment  for  spastic 
paralysis.  The  general  health  and  nutrition  of  the  child  should  be 
maintained  in  every  possible  way,  and,  when  the  local  symptoms  are  not 
very  severe,  attempts  should  be  made  to  lessen  the  disablement  by  mas- 
sage, by  stretching,  by  passive  movements,  and  by  mechanical  and  sur- 
gical measures  for  the  correction  of  deformities.  In  our  opinion,  surgical 
operations  upon  the  brain  itself  are  unjustifiable. 

DISEASES   OF  THE   BRAIN. 

ACUTE   HEMORRHAGIC   ENCEPHALITIS. 

Definition. — An  acute  inflammation  of  the  brain,  attended  with 
numerous  minute  hemorrhages. 

Etiology. — Acute  hemorrhagic  encephalitis  appears  to  be  always 
due  to  some  primary  infection.  It  has  been  especially  noted  in  epidemic 
influenza,  and  has  been  recorded  after  cerebro-spinal  meningitis  and 
ulcerative  endocarditis. 

Morbid  Anatomy. — ^The  lesion  is  usually  localized.  The  part  af- 
fed^ed  is  swollen,  extremely  hyperaemic,  and  somewhat  oedematous.  The 
capillaries  are  intensely  congested,  and  surrounded  with  microscopic 
hemorrhages  and  masses  of  exuded  white  corpuscles.  The  nerve-ele- 
ments show  evidences  of  rapid  degeneration. 

Symptomatology. — In  very  acute  eases,  after  one  or  two  days  of 
headache,  giddiness,  and  malaise,  stupor  develops  suddenly,  and  deepens 
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very  rapidly  into  profound  coma,  with  fixed  pupils,  rapid  respiration  and 
pulse,  and  ascending  temperature,  ending  in  death  in  foity-eight  boars. 
In  less  severe  cases  the  coma  is  less  profound,  and  consciousness  may 
return,  when  various  focal  symptoms,  according  to  the  seat  of  the  lesion, 
may  appear. 

Prognosis. — Death  is  the  usual  end  of  the  stormy  cases ;  if  conscious- 
ness return,  recovery  with  more  or  less  impairment  of  function  may  take 
place. 

Treatment.— In  sthenic  cases  Oppenheim  asserts  that  blood-letting 
with  free  after-use  of  calomel  has  been  followed  by  recovery.  In  feeble 
cases  cold  may  be  used  to  the  head  and  counter-irritation  to  the  nape  of 
the  neck  and  to  the  lower  extremities. 

Under  the  name  of  pidioencepficUUis  superior  there  has  been  described 
by  Gayet,  Wernicke,  and  others  a  form  of  hemorrhagic  encephalitis  occur- 
ring mostly  in  chronic  alcoholism,  sometimes  after  influenza,  and  located 
in  the  neighborhood  of  the  floor  of  the  third  and  fourth  ventricles  and 
in  the  gray  matter  of  the  upper  cervical  cord.  The  prodromes,  general 
symptoms,  and  course  are  similar  to  those  of  hemorrhagic  encephalitis  in 
general,  except  that  the  temperature  remains  near  the  norm,  and  paraly- 
sis of  the  eye-muscles  appears  early  and  rapidly  deepens  into  a  complete 
ophthalmoplegia,  with  in  most  cases  an  optic  neuritis.  A  chronic  form 
of  the  disease,  with  the  eye-symptoms  of  the  acute  disease  and  with  a 
disordered  gait  like  cerebellar  titubation,  has  been  recorded. 

Hypertrophic  Encephalitis. — In  1868,  Hayem  described  under  the  name 
of  sclerotic  encephalitis  a  form  of  brain-inflammation  which  may  be  either 
diffused  or  localized,  and  which  is  characterized  by  swelling  and  discolora- 
tion of  the  part  affected,  accompanied  by  great  engorgement  of  the  blood- 
vessels, whose  perivascular  sheaths  are  also  stuffed  with  leukocytes. 
Grasset  believes  this  affection  to  represent  simply  a  stage  of  hemorrhagic 
encephalitis,  but  in  view  of  the  cases  recorded  by  Knags  and  Brown  it 
appears  probable  that  there  is  an  encephalitis  distinct  fi*om  the  hemor- 
rhagic variety,  in  which  there  is  a  subacute  inflammatory  increase  of  the 
neuroglia,  with  engorgement  and  dilatation  of  the  perivascular  spaces^ 
ending  in  degeneration  of  the  nerve-cells  and  atrophy  of  the  tissues.  In 
the  majority  of  these  cases  there  appears  to  be  a  history  of  traumatism. 
The  symptoms  during  life  have  been  prolonged  apathy,  deepening  into  a 
complete  torpor  of  mind  and  body,  loss  of  flesh,  lowered  temx>eraturei 
irregular  spastic  contractions,  and  partial  paralysis.  There  is  no  specific 
treatment 

SUPPURATIVE  ENCEPHALITIS. 

Definition. — A  suppurative  inflammation  of  the  brain. 

Etiology. — Suppurative  encephalitis  may  be  of  septic  origin,  and 
hence  occurs  as  a  secondary  complication  of  various  suppurative  diseases. 
It  also  occurs  after  the  various  specific  fevers,  especially  influenza.  More 
frequently  it  is  the  result  of  a  traumatism,  or  of  the  extension  of  inflam- 
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mation  from  a  neighboring  part.  As  veins  ran  directly  from  the  brain 
over  the  i>etrous  portion  of  the  sphenoid,  extension  of  inflammation  by 
septic  phlebitis  may  occur  in  suppurative  otitis.  A  propagation  of  the 
did^ise-process  through  the  lymphatics  or  by  direct  contact  from  the 
bone  through  the  dura  mater  to  the  brain  is,  however,  more  common. 

Morbid  Anatomy.— Suppurative  encephalitis  may  exist  with  or 
Titbout  suppurative  meningitis,  and  may  be  diffused  or  localized  in  soli- 
tary or  multiple  abscesses.  The  abscess  may  be  with  or  without  distinct 
capsule,  according  to  its  age,  and  may  contain  reddish- white  or  greenish 
pus,  or  in  very  old  cases  a  yellowish,  desiccated,  caseous  matter.  In 
foortljflhs  of  all  cases  the  abscess  is  solitary.  When  it  has  followed 
sepsis  or  traumatism  it  is  commonly  situated  in  the  frontal  lobe  and  the 
centrum  ovale ;  when  it  is  due  to  ear  diseases  it  is  usually  either  in  the 
temporo-sphenoidal  lobe  or  in  the  cerebellum. 

Sybcptomatglogy. — ^The  brain-abscess,  especially  if  situated  in  a 
frontal  or  lateral  cerebellar  lobe,  may  remain  latent  or  give  rise  to  simple 
headache  and  other  obscure  symptoms  until  it  suddenly  destroys  life  by 
bnrsting.  Usually,  however,  violent  headache,  with  vomiting,  anxiety, 
mental  confusion  which  in  some  cases  amounts  to  an  acute  delirium, 
and  general  convulsions,  are  produced.  If  the  abscess  involve  localizing 
centres,  disorders  of  the  pupil,  of  the  movements  of  the  eye,  hemiplegic 
or  monopl^c  paralyses  or  spasms,  disorders  of  the  special  senses,  and 
other  focal  symptoms,  may  be  present  in  accordance  with  the  seat  and 
the  extent  of  the  lesion.  Owing  to  the  increase  of  the  pressure,  optic 
neuritis  almost  always  exists  if  the  abscess  is  large.  With  these  symp- 
toms is  usually  associated  irregular  fever,  with  chills  and  sweating. 

Diagnosis.— In  the  diagnosis  of  brain-abscess  it  is  first  important  to 
recognize  a  sufficient  cause.     An  abscess  may  follow  an  injury  without 
there  being  any  bone-lesion.     The  interval  is  usually  from  one  to  two 
weeks,  but  may  be  longer ;  indeed,  authentic  fatal  cases  are  on  record  in 
which  the  abscess  did  not  manifest  itself  for  years  after  the  injury.     In 
some  cases  of  simple  otitis  media  symptoms  simulating  meningitis  and 
even  abscess,  such  as  headache,  fever,  and  even  double  optic  neuritis, 
are  said  to  occur  without  abscess.     Nevertheless,  if  persistent  headache, 
with  vomiting,  and  optic  neuritis  or  other  evidences  of  brain-pressure 
develop  after  a  head-injury  or  during  an  otitis  media  or  a  septicsemia,  the 
probabilities  of  the  existence  of  a  brain-abscess  are  so  strong  that  they 
must  be  acted  upon,  unless  reasons  can  be  found  for  believing  that  there 
is  a  syphilitic  or  other  form  of  brain-tumor.     In  such  a  case  the  occur- 
rence of  chills,  fever,  and  sweating  would  strongly  corroborate  the  diag- 
nosis.    It  is  a  matter  of  great  practical  importance  to  locate  the  abscess. 
Abscesses  in  a  frontal  cerebral  lobe  and  in  a  lateral  lobe  of  the  cerebellum 
produce  no  localizing  symptoms  ;  this  is  also  true  of  the  temporal  sphe- 
noidal lobes,  a  very  common  seat  of  abscess,  unless  the  abscess  be  of  suf- 
ficient size  to  involve  the  motor  zone  or  the  centres  of  speech.    Disturb- 
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aiiee  of  equilibration  iu  a  case  of  brain-abscess  points  to  tlie  middle  lobe 
of  the  cerebellum. 

Prognosis. — The  prognosis  in  a  case  of  brain-abscess  which  cannot 
be  evacuated  is  absolutely  fatal ;  recovery  may  occur  under  surgical 
treatment 

Treatment. — In  all  cases  in  which  the  existence  of  a  brain-abscefiR 
is  probable,  trephining  should  be  at  once  resorted  to.  As  the  procedures 
to  be  adopted  belong  to  surgery  rather  than  to  medicine,  we  shall  not 
discniss  them. 

HYDROCEPHALUS. 

Definition. — A  condition  of  the  brain  characterized  by  accumula- 
tion of  liquid  in  the  ventricles.* 

Etiology. — Hydrocephalus  may  be  primary  or  secondary,  due  to 
interference  with  circulation  in  the  straight  sinus  or  in  the  vensb  Galeni, 
or  to  stoppage  of  the  foi*amen  of  Magendie  or  of  Monro  by  exudation  or 
tumor.  Primary  hydi*ocephalus  may  be  congenital  or  developed  shortly 
after  birth.  It  is  commonly  connected  with  arrest  of  brain-develop- 
ment, but  is  iu  many  cases  similar  in  its  origin  to  hydrocephalus  of  later 
life  (so-called  secondaiy),  the  difiference  being  that  it  is  not  possible 
to  demonstrate  the  original  lesion  in  the  grossly  altered  brain.  The 
original  causes  of  primary  hydrocephalus  are  not  known. 

Morbid  Anatomy. — The  ventricles  are  enormously  distended  with 
a  colorless  liquid  (from  a  pint  to  eight  quarts)  containing  mucin,  fibrin, 
albumin,  succinic  acid,  urea,  cholesterin,  etc.  (Hilger.)  The  brain- 
substance  is  softened,  (edematous,  and  thinned.  The  cranium  may  be 
very  thin. 

Symptomatology. — The  characteristic  symptom  of  early  hydroceph- 
alus is  the  enormous  enlargement  of  the  head,  with  distended  fonta* 
nelles,  prominent  eyes  (exophthalmos),  and  an,  apparently,  ludicrously 
small  face.  Great  muscular  weakness,  imi)erfect  intellection,  nystagmus, 
paresis  of  the  ocular  muscles,  contractures,  epileptic  attacks,  and  exag- 
gerations of  the  reflexes,  are  ordinary  symptoms. 

Prognosis.— In  congenital  hydrocephalus  death  may  be  expected 
inside  of  four  years,  according  to  the  severity  of  the  symptoms.  When 
disease  develops  after  birth  the  case  is  more  protracted,  and  may  laflt 
into  adult  life. 

Diagnosis.— In  rachitic  macrocephalus  the  head  is  squarer  than  in 
hydrocephalus,  and  has  a  flattened  vertex  and  non-bulging  fontandkgi 
In  simple  cephalic  hypertrophy  the  enlargement  is  chiefly  oooipitalf  in 
hydrocephalus  it  is  chiefly  frontal. 

Tkeatmknt,— Repeated  minute  tappings  of  the  ventaicle^  mHiki 

*  HyilrocephaluM  a^  here  rtefi ncii  in  the  hu^rocrphalw  tnlimvir  of  "^niiinW- 

cerrbral  aimpliy  fluid  may  accumulate*  l>etwceii  the  dum  and  th^  pill  i 
tuting  the  hydroceptialus  exiemuv  of  authoni. 
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ual  compression  by  means  of  broad  sti^aps  of  adhesive  plaster,  are  gen- 
erally  used,  but  it  is  doubtful  whether  Buigiciil  hiterfereuce  ever  does 
any  good.     The  wisest  eourse  is  to  struggle  only  tor  euthanasia. 

ACUTE    PERIENCEPHALITIS. 

Definition.— Au  atmte  disea^se  of  the  brain,  attended  by  stupor^  wild 
delirium,  general  dLsturbanees  of  the  psychic  functions  and  of  the  mot<n* 
functions^  and  fever  j  dep«3ndent  upon  nente  hyperfiemia  and  subsequent 
inflammatory  changes  in  the  cerebral  cortex. 

Synonymeb.— Acute  peripheral  encephalitis  |  Phj-enitis  mania  gravis  ; 
Typhoniania ;  Acute  delirium;  Delirium  grave;  BeU's  disease  (Luther 
Bell), 

Etiology, — Idiopathic  uou-septic  periencephalitis  may  be  produced 
by  profound  grief,  protracted  anxiety,  especially  when  accompanied  by 
greiit  overwork,  partial  stai^vation  combined  with  the  gnawing  anxiety^ 
of  deep  poverty,  and  also,  it  is  affirmed,  by  sunstixike.  It  certainly  may 
develop  without  apparent  c^use  during  locomotor  atiixia,  or  may  occur 
as  an  exacerbation  of  clironic  periencephalitis.  It  is  especially  freqnent 
during  pregnancy  following  seduction  ;  and  the  cases  of  death  from 
alleged  acute  hysteria  which  have  taken  place  after  rape  and  various 
intense*  emotional  disturbances  have  prfi baldly  i>een  instances  of  the  dis- 
order. Those  cases  of  acute  periencephalitis  which  have  l^een  reported 
as  produced  by  acute  fevers,  traumatism,  and  \ arious  purulent  disciises 
wei^  evidently  of  septic  origin. 

Morbid  Anatomy.^ — The  lesion  of  acute  periencephalitis  is  an  acute 
inflammation,  solely  or  chiclly  coidined  to  the  cerebral  cortex  and  its 
membranes,  and  fii-st  app(*ariug  iis  an  excessive  hypera^mia,  which  is 
rapidly  folk)  wed  by  escajR*  uf  the  white  Ido^jdeorpust^les  and  tilling  up 
of  the  lyniph'Spiices  both  of  the  pia  mater  and  of  the  cortex  by  leukocytes, 
which  finally  invade  also  the  periganglionic  spa-ces.  Not  rarely  the  whole 
cortex  is  (edematous,  and  minute  apoplectic  hemorrhages  may  occur.  As 
to  the  ultimate  natiii*e  of  the  inflammation  and  its  caus<^  there  has  l3een 
much  di.scussiou,  but  it  seems  cei-tain  that  periencephalitis  may  be  of 
various  origin.  It  mjiy  l>e  septic,  as  it  has  occurred  in  septic  subjwts, 
and  as  various  forms  of  pyogenic  i»rganisuis  have  l>een  detected  in  tlie 
inflamed  tiesnes  by  Braden  Kyle,  James  E.  Hunt,  and  othei-s.  Rasori 
affirms  that  he  has  iscdated  from  a  case  of  periencephalitis  a  hitherto 
undescrilM^d  bacterinm,  which  injected  into  rabl>its  produced  sepiicfcmic 
death.  On  the  other  hand,  perieneejihalitis  may  exLst  without  the  pres- 
ence of  any  micro-organisms  in  the  bniin  or  the  general  system.  It 
would  appear,  therefore,  that  the  existence  of  two  varieties  must  he 
recognized  (with  the  poasibilit>^  of  a  third)  :  fii-st,  septic  periencephalitis; 
second,  idiopathic  periencephalitis,  produced  by  emotional  eanses ;  third, 
and  at  present  very  dou!>tfullyj  a  bacterial  perienc^ephalitis,  due  to  a 
peculiar  sjiecLfic  organism. 
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the  diagnosis  between  the  two  disorders  may  be  not  only  difficult  but 
impossible.  The  points  upon  which  such  diagnosis  rests  are  the  gresiter 
tntenBity  of  the  symptoms  and  cspf^eially  the  presence  of  prononnccd 
fever  in  acute  periencephiilitis.  Onliiuirily  in  acute  nmnia  the  bodily 
tempenitui'e  does  not  rise  more  tliiin  a  degree  above  the  Di>rm^  and  Krafft- 
Ebiug  afitirms  that  in  a  maniacal  ca^se  the  temperature  of  100.5°  F.  indi- 
cates strongly  delirium  acntum.  H.  C.  Wood,  liowever,  haw  shown  that 
there  exists  every  grade  of  temperatnr-e  in  nianicical  cases,  so  Uiat  no 
sharp  line  can  l>e  drawn,  either  hb  regsirds  the  intensity  of  the  symp- 
toms or  the  height  of  temperature,  separating  clinically  the  two  alleged 
diseaaes.  Again^  an  acute  periencephalitis  may  be  with  great  difficulty 
separated  from  an  acute  confiisional  in^sanity,  in  which  violent  delirium 
with  irregular  fever  and  the  rapid  development  of  typhoid  symptoms 
make  a  picture  which  aumot  be  at  once  distinguished  from  that  offei'ed 
by  acute  delirium.  Even  in  the  most  acute  Ibrm  of  eonfusional  insanity, 
however^  there  are  usually  in  the  first  days  of  the  attack  some  of  the  pecu- 
liar confusion,  the  exeess  of  hallucinations,  or  other  symptoms  that  mark 
eonfusional  insanity.  The  diagnostic  difficulties  are  further  intensified  by 
the  circumstance  that  the  causes  which  produce  a  eonfusional  insanity 
in  one  case  may  be  appai^ntly  the  same  as  those  which  cause  acute  peri- 
encephalitis in  another.  Thus,  the  so-called  pnei'peml  immiittfj  which  is 
commonly  spoken  of  as  though  it  were  one  form  of  disease,  may  be  a  vio- 
lent confuKional  insiuiitj',  or  it  may  be  a  septic  periencephalitis,  or  it  may 
be  a  non -septic  idiopathic  periencephalitis. 

Carelessness  on  the  part,  of  the  practitioner  may  le^ul  to  a  sympto- 
matic delirium  t)eing  considered  as  atmte  delirium.  This  is  especially 
true  of  the  abrupt  maniacal  outburst  which  occurs  in  latent  pneumonia. 
Such  outbumt,  however,  almost  without  exception  takes  place  in  young 
children  or  in  pei'sons  broken  down  by  Jige  or  by  excessive  privation  or 
dissipation,  so  that  the  character  of  the  subject  should  put  the  practi- 
tioner on  his  guard,  and  physical  examination  would  reveal  at  least 
pulmonic  percussion  duiness. 

Prognosis. — ^The  prognosis  of  acute  periencephalitis  is  highly  un- 
favorable ;  at  least  three- fourths  of  the  cases  end  fatally.  When  recovery 
occurs  the  mind  is  almost  invariably  left,  in  a  damaged  state.  The  more 
violent  the  symptoms  the  worse  the  outlook. 

Treatment. — The  early  symptoms  and  the  lesions  of  acute  peri- 
encephalitis suggest  venesection  and  local  blood-letting  as  a  means  of 
resisting  the  disease.  It  may  be  that  in  some  eases  of  the  disorder  these 
measures  are  indicated,  but  we  have  never  met  with  such  a  case.  As 
the  affection  is  ordinarily  seen,  the  antiphlogistic  treatment  must  be  lim- 
ited to  the  local  application  of  cold  to  the  he^id,  to  the  use  of  blisters,  and 
to  the  administration  of  drastic  purgatives.  Hyoscine  hydrobromate 
should  he  given  in  full  doses  every  six  hours  (one  seventy  fifth  of  a 
grain)  until  phj^siological  effects  are  apparent*.     With  it^  in  many  cases, 
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can  be  advantageously  combined  morphine  or  chloral.  Solivetti  ajsserta 
that  he  has  ul>taiutHl  extra*>rdinfu-y  results  fn>m  hypodermic  injections  I 
every  eight  hours  of  one  gj-amme  of  ergotiu*  Certainly  the  use  of  ergot  | 
would  seem  to  l)e  indicated,  anil  the  severity  of  the  disoi'der  thoix>ughly 
jiistific^^  the  risk  of  any  local  trouble  from  hypodermics.  A  filtered  solu- 
tion of  the  official  extract  of  ergot  in  freshly  bijiled  water  may  be  used, 
ten  grains  every  thrtHi  honi-s.  In  the  later  stiiges  of  the  disorder  alco- 
holic  and  cardiac  stimulants  may  Ije  emphjyed  j^ro  re  natu. 

During  the  whole  coui*se  of  the  disease  it  is  essential  that  the  restraint  1 
w^hich  is  usually  neeessarj"  be  applied  in  such  a  way  as  not  to  increase  the  ] 
excitement.  No  one  should  be  allowed  in  the  room  except  the  nurses, 
NoU'ii'ritating  nutritious  foods  must  l>e  administered  in  as  large  amount 
as  possible :  milk,  raw  eggs,  strong  animal  broths  and  essences,  tJiiekened 
soups  and  such  liquid  foods,  ai'c  to  be  employed,  and  in  many  cases  must 
be  given  with  the  stonuw?h'tuije. 


CHRONIC    PERIENCEPHALITIS. 
Definition.— A  chronic  disease,  dependent  upon  a  peculiar  inflam- 

matijry  degeneration  of  the  cei*ebral  cortex,  which  gives  rise  to  change  of 
eluiracterj  progressi\'e  mental  deterioration,  with  delusions  of  grandeur, 
emotiona!  exaltation  or  emotional  depression,  occanional  maniacal  out- 
breaks^ and  epileptic  attat*ks,  with  progressive  physical  deterioration, 
as  shown  by  iri^egularity  of  the  pupils,  disorder  of  speech,  and  h:^^^ 
of  Cimtrol  over  the  movements  of  the  hands  and  legs, — all  symptoms 
finally  being  swallowed  up  in  a  complete  paralysis  of  intellection  and 
of  voluntary  motion. 

Synonymes. — Paretic  dementia;  General  paralysis  of  the  insane j 
Paresis  ;  Dementia  paralytica  ;  Periencephalo- meningitis, 

EtioIjOGY. — General  paralysis  is  not  a  distinctly  hereditary  disease^ 
is  rai'e  in  temales,  and  is  remarkably  fre<pient  in  military  and  naval 
officers.  In  civil  life  the  disease  is  most  freciuent  Ix^wtHJu  forty  and 
fifty  years  of  age,  and  very  rai-e  nndei'  thirty  or  over  sixty.  According 
to  Mickle,  in  sohliei-s  and  sailom  the  average  age  is  about  thirty -tlu'ee. 
These  peculiarities,  however,  are  prolKilily  simply  the  outcome  of  differ- 
enees  in  the  degrees  of  exxwsnre  to  the  great  causes  of  the  distirder,  which 
are  alcoholic  and  sexual  excesses,  syphilis,  and  a  long'Ctmtium*d  4*mo- 
tional  strain,  such  as  that  of  excessive  ambition  or  excessive  anxiety, 
ftictoi-s  whose  influence  is  increased  by  overwork.  According  to  Mendel, 
seventy  five  per  cent,  of  the  ciLses  of  general  paral>  sis  have  a  distinct 
Idstory  of  syphilis,  whilst  in  other  insanity  the  percentage  is  about 
eighteen.  As  the  disejise  is  not  gnnimons, — i,e,^  specifically  syphilitic, 
— it  is  evident  that  the  rehitions  between  it  aiul  syphilis  are  parallel  to 
ihomi  which  exist  between  locomotor  ataxia  and  syphilis.  It  is  a  i>ost- 
syphilitic  affection.  It  also  occurs  not  rarely  as  a  late  eompUcation  in 
locomotor  ataxia,  and  locomotor  ataxia  or  other  spinal  sclerosis  frequently 
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develops  in  the  paralytic  dement.  Sonstroke  and  traumatisms  are  as- 
serted by  authorities;  with  doubtful  correctness,  to  be  among  the  exciting 
caoses  of  periencephalitis. 

MOKBID  Anatomy. — Various  secondary  or  complicating  alterations 
of  the  skull,  the  brain,  and  its  membranes  are  found  in  old  cases  of 
periencephalitis.    The  characteristic  lesions  are,  however,  in  the  cerebral 
cortex,  which  is  usually  discolored,  sometimes  firmer,  sometimes  softer, 
than  normal,  often  containing  minute  cysts  varying  in  size  fi-om  that  of 
a  pin's  point  to  that  of  a  millet-seed.    Microscopic  examination  reveals 
degeneration  or  perhaps  complete  disappearance  of  the  ganglionic  cells 
and  a  peculiar  alteration  of  the  white  fibres,  which  renders  them  much 
more  apparent  than  in  the  healthy  brain,  besides  pronounced  degenera- 
tion of  the  neuroglia  and  large  numbers  of  peculiar  many-processed  con- 
nective-tissue cells  (Deiters's  or  spider-shaped  cells).    The  blood-vessels 
are  usually  injected,  and  altered  in  character,  with  distention  of  the  adven- 
titial lymph-spaces.     The  spinal  cord  is  very  frequently  degenerated. 
Changes  in  the  sympathetic  ganglia  have  also  been  noted  by  recent 
inve^igators. 

In  regard  to  the  original  nature  of  the  changes  which  have  just  been 
described,  there  are  two  distinct  views  held  by  alienists :  the  one  which 
seems  to  us  most  probable  is  that  the  disease  is  a  diffused  interstitial 
cortical  encephalitis,  in  which  the  connective  tissue  and  the  blood- 
vessels are  primarily  affected.  In  accordance  with  the  second  view, 
however,  the  process  is  a  dififased  parenchymatous  inflammation,  which 
begins  in  the  nerve-elements  and  secondarily  involves  the  neurogliar 
tissue. 

Syjcptomatology.  —For  the  purposes  of  discussion  we  shall  recognize 
the  four  stages  commonly  made  by  writers  on  General  Paralysis ;  but  it 
most  be  understood  that  these  stages  in  their  time-relations  vary  almost 
indefinitely,  and  that  in  many  cases  some  of  them  never  appear,  or  at 
least  are  so  very  brief  and  indistinct  that  they  pass  unobserved. 

The  symptoms  of  the  prodromic  stage  of  chronic  periencephalitis 
may  be  indistingmsliable  from  those  of  an  ordinary  cerebral  neurasthenia, 
consisting  of  loss  of  power  of  fixing  the  attention,  apathy,  inability  for 
mental  exertion,  and  some  emotional  depression.  If  to  these  symptoms 
be  added  distinct  vaso-motor  phenomena,  such  as  fsbCiBl  congestion,  head- 
ache, vertigo,  tinnitus  auriuni,  temporary  hemianopsia  and  other  dis- 
turbances of  vision,  and  a  slight  alteration  in  the  character  of  the  patient, 
there  is  sufficient  ground  for  fear.  KrafiPt-Ebing  gives  as  almost  char- 
acteristic the  peculiar  alteration  of  the  relations  of  the  patient  to  time 
and  space,  which  renders  him  exceedingly  unpunctual  or  causes  him  at 
times  confusedly  to  lose  himself  in  well-known  streets.  Although  this 
stage  is  so  often  overlooked,  yet  after  the  disease  has  declared  itself  the 
books  and  corresi)ondence  of  the  business-man  or  the  ofl&ce-lustories  and 
records  of  the  professional  laborer  will,  in  their  loss  of  accuracy  and 
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dignity  and  in  their  general  eyidenoes  of  fiEdling  power,  usoally  afford  a 
history  of  a  slowly  progressive  mental  degeneration. 

In  the  second  stage  the  mental  aberration  is  pronounced  and  distinct^ 
bnt  the  motor  disturbances  of  the  more  advanced  disorder  are  wuidng. 
This  stage  of  the  disease  is  usually  short,  but  we  have  seen  it  jiersist  for 
more  than  a  year  without  the  slightest  &ilure  of  the  general  physical 
powers. 

The  third  stage  of  the  disease  is  that  in  which  the  motor  symptone 
become  marked,  as  shown  in  inequality  of  the  pupils,  flabbiness  and  loss 
of  expression  of  the  face,  disorders  of  articulation,  general  loss  of  en- 
durance, and,  it  may  be,  distinct  paresis  of  the  extremities. 

The  fourth  stage  of  the  disease  is  that  in  which  the  dementia  is  com- 
plete and  the  general  loss  of  muscular  power  very  great,  the  patient 
being  reduced  to  a  feeble  automaton. 

The  mental  phenomena  of  paretic  dementia  may  be  considered  for  the 
purposes  of  study  as  conforming  with  four  types,  but  every  grade  of 
cases  exists  between  these  types,  and  the  same  individual  cases  may  at 
different  periods  represent  two  or  more  of  them.     In  the  first  form  of 
paretic  dementia  (vtdgo,  softening  of  the  brain)  there  are  no  marked  emo- 
tional disturbances  or  delusions,  but  simply  a  progressive  failure  of  the 
mental  and  physical  faculties,  which  ends  after  a  period  of  childishnees 
in  complete  dementia.    In  the  second  form  of  the  disease  there  are  delu- 
sions of  grandeur  or  expansive  delirium  ;  these  delusions  may  be  of  the 
most  intensely  dominating  character  or  so  mild  that  they  may  be  readily 
overlooked ;  they  may  be  replaced  by  simple  emotional  exaltation,  so 
that  the  man  is  not  affected  by  any  depressing  circumstances  or  surround- 
ings, although  he  may  make  no  assertions  of  the  possession  of  high  faciil 
ties  or  of  great  power  or  wealth.     Such  cases  as  these  may  be  considered 
as  midway  between  the  first  and  second  types.     Maniacal  outbursts  may 
occur  in  any  form  of  paresis,  but  are  especially  frequent  when  there  are 
delusions  of  grandeur. 

The  third  form  of  general  paraljrsis  is  that  in  which  there  is  emotional 
depression  and  even  pronounced  melancholia  with  depressive  delusions. 
Not  rarely  the  depressive  delusion  relates  to  the  person  of  the  patient^ 
who  believes  himself  ill,  deformed,  or  wanting  in  some  member  or  func- 
tion. In  this  way  arises  the  so-called  hypochondriacal  variety  of  general 
paralysis. 

The  fourth  and  rarest  form  of  general  paraljrsis  is  that  in  which  ex- 
citement and  depression  alternate  so  as  to  make  a  periodic  or  circular  in- 
sanity. The  excitement  and  depression  may  abruptly  succeed  each  other, 
but  in  some  cases  are  separated  by  a  lucid  interval,  so  that  the  whole 
cycle  will  consist  of  three  periods.  According  to  Mickle,  such  a  cycle 
differs  from  that  of  ordinary  circular  insanity  in  the  order  of  sequence, 
which  is — first,  excitement ;  second,  calm  ;  third,  depression. 

Msgor  and  minor  epileptiform  convulsions  may  usher  in  a  general 
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paralysis  or  may  oocnr  at  any  time  during  its  course.  The  seizure  may 
consist  of  a  sudden  pallor  with  mental  confusion,  or  of  a  momentary 
oncoDSciousnefiSy  or  of  a  dilatation  of  the  pupils  with  drawing  of  the 
bead,  or  of  a  sudden  fixation  of  the  countenance  with  an  outpouring  of 
cold  perspiration,  or  of  an  auto];natic  repetition  of  coherent  or  incoherent 
phrases.  Such  an  attack  occurring  in  persons  who  have  been  subject  to 
the  causes  of  a  general  paralysis  and  are  of  the  proper  age  should  always 
excite  alarm* 

Not  rarely  epilepsy  in  general  paralysis  takes  upon  itself  the  Jack- 
Bonian  form,  the  convulsion  being  limited  to  isolated  groups  of  muscles,  or 
to  one  side  of  the  face,  one  leg,  or  one  arm,  or  being  hemiplegic    Usually 
the  attack  begins  with  an  aura,  which  is  especially  apt  to  be  vertiginous. 
Sometimes  the  convulsion  is  preceded  for  several  days  by  excessive  rest- 
leasness,  tinnitus  aurium,  and  great  psychical  excitation.     In  other  cases 
it  begins  with  vomiting.     In  the  advanced  disease  epileptic  fits  may  be 
frequent  and  severe,  and  the  observation  of  Esquirol  that  a  succession 
of  them  frequently  closes  the  scene  has  received  abundant  confirmation. 
When  the  true  epileptic  status  occurs  during  a  general  paralysis  the  sue- 
ceBsive  convulsions  are  often  very  diverse,  one  being  complete,  the  next 
partial, — in  one  the  head  being  drawn  to  the  right,  in  the  next  to  the  left, 
and  so  on.     After  the  paroxysms,  convulsive  tremblings  frequently  per- 
sist in  single  muscles  or  in  groups  of  muscles  for  many  hours,  and  are 
followed  by  a  more  or  less  pronounced  partial  palsy.     To  use  the  words 
of  Nichol,  paralysis  follows  the  convulsion  or  spasm  as  the  shadow 
follows  the  body.     During  the  more  severe  paroxysms  consciousness  is 
always  lost,  but  in  mild  attacks,  and  especially  when  the  convulsive 
movements  are  more  or  less  local,  it  may  be  perfectly  maintained ;  occa- 
sionally it  is  affected  as  in  hysteria.     Sometimes  the  convulsion  may  be 
replaced  by  an  apoplectiform  attack.    The  mental  condition  of  the  patient 
is  almost  always  distinctly  worse  after  a  severe  seizure. 

The  most  characteristic  motor  symptom  of  chronic  periencephalitis 
is  an  incomplete  paralysis  affecting  all  the  body  and  commencing  with 
tremors  and  disorders  of  coordination.  The  first  manifestation  is  usually 
a  loss  of  control  over  complicated  muscular  movements  of  the  hands,  so 
that  a  man  although  able  to  lift  many  pounds  may  not  be  able  to  write 
his  name.  In  engravers  or  other  persons  whose  daily  vocation  requires 
great  technical  hand-skill  this  loss  of  muscular  control  may  be  the  first 
distinct  evidence  of  a  general  paralysis. 

Inequality  of  the  pupil  in  the  early  stage  of  the  disorder  is  a  not  un- 
common, and  in  the  later  stage  is  a  constant,  phenomenon.  It  may  be 
associated  with  mydriasis  or  myosis.  A  similar  loss  of  delicacy  of  move- 
ments in  the  lips  and  tongue  produces  in  general  paralysis  a  difficulty  of 
pronunciation,  which  is  especially  manifested  in  the  speaking  of  the  lin- 
gual and  labial  consonants  and  in  the  syllables  of  long  words.  Moreover, 
as  mental  power  fails  there  is  a  corresponding  failure  in  the  formation 
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of  ideas  and  of  the  association  of  the  ideas  with  the  spoken  word& 
Through  the  failure  of  mind  and  of  tongue  there  arises  a  i>eculiar  stnt- 
tering  or  hesitating,  somewhat  thick,  characteristic  sx>eech.  There  is 
often  an  elision  of  syllables,  a  dropping  out  of  words,  and  a  marked 
tendency  to  fall  into  a  rhythmical  speech,  giving  rise  to  a  peculiar  utter- 
ance like  that  of  a  school-boy  scanning  Latin  poetry,  and  hence  it  is 
spoken  of  as  ^^  scanning  speech." 

The  handwriting  in  general  paralysis  very  early  becomes  shaky  and 
irregular,  with  ill-formed,  widely  separated  lines,  and  often  with  a  dis- 
appearance of  the  finely  graded  strokes  of  correct  writing  in  a  common, 
thick,  uncertain  line.  The  mental  characteristics  of  the  disorder  show 
in  the  writing  as  much  as  in  the  speech.  The  dropping  out  of  letters, 
the  omission  or  repetition  of  syllables,  and  the  elision  or  interjection  of 
words  and  clauses,  are  almost  diaracteristic  In  medico-legal  cases  letters 
often  afford  most  effective  testimony. 

In  periencephalitis  there  is  neither  headache  nor  pain,  save  as  a  com- 
plication, such  as  may  occur  from  the  development  of  locomotor  ataxia, 
etc.  In  the  advanced  stages  increasing  numbness  passing  into  analgesia 
is  almost  invariable,  making  it  especially  necessary  to  provide  carefully 
against  possible  accidents  to  the  patient.  We  have  known  such  a  patient 
scalded  to  death  by  getting  into  a  too  hot  bath. 

Violent  sexual  excitement  is  often  one  of  the  earliest  symptoms  of 
general  paralysis,  but  in  the  progress  of  the  disease  it  gradually  gives  way 
to  impotence,  excessive  libidinousness  often  persisting  after  the  total  loss 
of  sexual  power. 

Disturbances  of  temperature,  especially  a  tendency  to  an  evening  rise 
and  to  irregular  paroxysmal  alterations  of  temperature  without  apx>arent 
cause,  are  very  frequent  in  general  paralysis.  Especially  characteristic  is 
a  liability  to  the  production  of  violent  fever  by  very  slight  cause.  The 
epileptic  paroxysm  may  occur  without  alteration  of  temperature,  but  is 
usually  accompanied  by  a  distinct  rise,  which  frequently  precedes  by  eight 
or  ten  hours  the  convulsion  and  lasts  many  hours  after  it.  Both  Mendel 
and  Westphal  have  recorded  cases  in  which  a  continuing  epilepsy  was  fol- 
lowed by  a  violent  fall  of  temperature.  Usually,  however,  a  decided  &11 
of  temperature  in  an  attack  of  unconsciousness  marks  the  occurrence 
of  a  true  apoplexy.  In  advanced  dementia  the  temperature  is  commonly 
subnormal,  and  often  different  upon  the  two  sides  of  the  body. 

Diagnosis. — Although  it  may  not  be  possible  to  make  a  i)ositive  diag- 
nosis in  the  prodromic  stage  of  general  paralysis,  the  recognition  of  the 
probable  nature  of  the  attack  may  lie  of  supreme  importance  for  the 
good  of  the  patient  and  of  hia  estate.  Sudden  changes  of  character,  ac- 
companied by  a  tendency  to  sexual  crimes,  or  to  the  formation  of  large 
plans  beyond  the  means  of  the  patient,  or  to  excessive  expenditure  of 
money,  if  occurring  in  a  man  of  middle  age  with  a  history  of  past 
s^'philis,  or  of  abuse  of  alcohol,  or  of  excessive  mental  or  emotional  work. 
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should  be  sufficient  ground  for  practical  action,  especially  if  they  be  asso- 
ciated with  great  hilarity,  bien-Strey  or  emotional  or  mental  exaltation. 

The  diagnosis  between  paretic  dementia  and  syphilitic  cortical  disease 
is  frequently  not  possible  in  the  beginning  of  the  attack.  The  occurrence, 
however,  of  headache  or  of  localized  palsies  points  strongly  to  syphilis. 
(See  page  530.)  When  the  mental  disorder  precedes,  as  it  occasionally 
does,  for  several  years  the  distinct  physical  symptoms,  the  diagnosis  is 
between  a  dementia  paralytica  and  a  pure  insanity.  Very  often  in  these 
cases  either  irregularity  of  the  pupO  or  loss  of  power  of  executing  fine 
movements,  such  as  those  of  writing,  buttoning,  dancing,  etc.,  can  be 
detected  if  the  case  is  one  of  periencephalitia  Of  almost  equal  imi)or- 
tance  is  a  distinct  and  progressive  fiiilure  of  memory,  which  is  not  a 
feature  of  the  earlier  stages  of  the  pure  insanities. 

Prognosis. — Usually  death  occurs  in  general  paralysis  in  from  two  to 
three  years.  Oases  lasting  foiir  years  are  not  extraordinary,  whilst  some 
have  passed  the  decennium.  Very  acute  cases  may  terminate  in  three  or 
four  months.  The  prognosis  is  always  bad.  It  is  probable  that  in  those 
cases  in  which  recovery  is  claimed  the  diagnosis  was  at  fault 

Treatment.— Prom  the  despairing  outlook  of  general  paralysis  it  is 
justifiable  in  the  b^inning  of  an  attack  to  use  local  blood-letting  by 
leeches,  the  actual  cautery,  and  other  counter-irritations  to  the  nape  of 
the  neck.  Especially  should  this  be  done  if  apparently  cortical  disease 
has  followed  traumatism  or  sunstroke  and  is  therefore  in  aU  probability 
largely  meningeal. 

As  the  early  diagnosis  between  this  disease  and  syphilis  of  the  brain 
is  often  not  possible,  acute  antisyphilitic  medication  in  many  cases  should 
be  essayed.  Bestraint  is  in  the  early  acute  stages  of  the  disease  always 
necessary,  and  usually  very  difficult  of  enforcement  outside  of  an  asylum. 
Very  good  results  in  obtaining  remissions  have  been  claimed  by  alienists 
from  the  employment  of  massive  doses  of  ergot  One  to  two  drachms  a 
day  of  the  official  extract  should  be  given  continually  for  weeks,  unless 
coldness  of  the  surfia«ce  or  other  physiological  effects  become  apparent 
Hyoscine,  morphine,  and  sulphonal  are  useful  for  overcoming  wakefdl- 
ness  or  excitement.  Massage,  moderate  bathing,  very  carefully  restricted 
out-door  exercise,  very  warm  clothing,  a  non-stimulating  but  abundant 
and  nutritious  diet,  the  avoidance  of  physical  and  mental  as  well  as  emo- 
tional excitement,  and  in  the  later  stages  of  the  disease  great  care  to  pro- 
tect the  patient  from  his  fecal  and  urinary  discharges  and  to  prevent 
decubitus,  constitute  in  outline  the  measures  to  be  employed.  As  fisital 
pneumonia  has  frequently  been  produced  in  the  advanced  stages  by  par- 
ticles of  food  getting  into  the  lungs,  a  liquid  or  semi-liquid  diet  should 
be  given- 

disseminated  sclerosis. 

Definition. — A  disease  whose  essential  lesion  is  nodules  or  patches 
of  sclerotic  tissue  scattered  through  the  nerve-centres. 
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Synonymeb. — Multiple  sclerosis  ;  Multiple  oerebro-spinal  sclerosis. 

Etiology. — In  the  great  minority  of  cases  no  cause  can  be  assigned. 
Barely  have  several  members  of  one  family  been  affected,  and  it  is  af- 
firmed that  the  disease  is  sometimes  a  sequela  of  exanthematous  fever. 
The  subjects  may  be  of  any  age,  but  the  period  of  life  most  liable  to 
attack  is  from  forty  to  sixty. 

MoBBiD  Anatomy. — The  diseased  areas  are  irregular,  from  two  to 
thirty  millimetres  in  diameter,  on  exi>osure  to  the  air  reddish  gray  (in  the 
brain)  to  grayish  white  (in  the  spinal  cord),  very  firm,  consisting  of  con- 
nective tissue,  free  from  nerve-elements,  or  more  commonly  containing 
axis-cylinders  deprived  of  their  medullary  sheaths.  The  blood-vessels 
are  usually  sclerotic,  but  may  be  fatty.  Any  i)ortion  of  the  nerve-centres 
may  be  the  seat  of  nodules,  which  may  even  form  in  nerve-roots,  and 
have  been  especially  noted  in  the  optic  or  other  nerves  of  si>ecial  sense. 
The  white  matter  is  usually  involved  to  a  greater  extent  than  is  the  gray. 

The  patches  may  exist  either  in  the  brain  or  in  the  spinal  cord  alone^ 
or,  as  in  the  ordinary  type,  may  be  cerebro-spinal.  The  development  of 
the  lesion  appears  to  be — first,  increase  of  the  neuroglia,  with  multipli- 
cation and  enlargement  of  the  nuclei ;  then  atrophy  of  the  medullary 
sheaths,  with  preservation  or  even  augmented  volume  of  the  axis-cylin- 
ders ;  finally,  atrophy  of  the  latter.  According  to  Charcot,  the  long  per- 
sistence of  the  axis-cylinder  is  characteristic  of  this  form  of  sclerosia, 
distinguishing  it  from  that  which  involves  nerve-tracts.  Taylor  asserts 
that  the  ganglionic  cells  are  often  deeply  pigmented  when  the  nodule  is 
situated  in  the  gray  matter. 

Symptomatology. — In  the  great  msgority  of  cases  disseminated  scle- 
rosis is  very  insidious  in  its  onset  and  progress.  The  chief  symptoms 
are  a  very  slowly  increasing  loss  of  memory  and  of  general  mental  and 
physical  power,  with  vertigo,  volitional  tremors,  defects  of  speech,  vari- 
ous eye-symptoms,  and  minor  nerve-disturbances,  according  to  the  seat 
of  the  lesion. 

The  characteristic  of  the  volitional  tremor  is  its  cessation  during  com- 
plete rest,  such  as  is  obtained  by  absolute  repose  and  support  of  every 
part  of  the  body  when  lying  down.  The  oscillations  are  commonly  ex- 
tensive, rhythmical,  and  slow,  from  seven  to  ten  per  minute ;  they  are 
especially  pronounced  in,  but  are  not  confined  to,  the  part  which  is  in 
action.  They  usually  develop  first  in  the  hands,  and  for  a  time  may  exist 
solely  in  the  upper  extremities.     The  head  is  early  attacked. 

The  eye-symptoms  are  squint,  with  its  consequent  diplopia ;  various 
irregularities  of  the  pupils;  nystagmus,  the  movements  being  usually^ 
horizontal,  in  rare  cases  vertical ;  inability  to  move  the  eyeballs  in  unison   ^ 
and  atrophy  of  the  optic  nerve,  with  amblyopia,  dyschromatopsia,  coc^. 
traction  of  field,  scotomata,  transitory  attacks  of  blindness,  etc. 

The  defects  of  speech  vary :  there  may  be  simple  tremulousness,  c:»i 
thickness  of  utterance,  or  scanning  sx>eech  like  that  of  general  paresis. 
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The  vertigo  is  a  constant  and  often  severe  symptom,  and  is  nsnally  a 
true  whirling  vertigo ;  in  the  advanced  stages  to  it  may  be  added  the 
giddiness  of  diplopia. 

The  mental  disturbance  may  be  simply  a  loss  of  power,  but  there 
may  be  delirium  of  grandeur  and  hallucinations;  melancholia,  hypo- 
chondriasis, or  almost  any  of  the  forms  of  pure  insanity,  so  called,  may 
be  simulated. 

Paresis,  spasmodic  contractions,  spastic  paralysis,  muscular  atrophies, 
diminished  or  excited  reflexes,  various  disturbances  of  sensation,  girdle- 
paims,  fulgurant  pains,  as  of  locomotor  ataxia,  disturbances  of  coordi- 
nation, in  a  word,  any  of  the  symptoms  which  are  producible  by  sclerotic 
disease  of  the  spinal  cord,  may  be  present^  according  to  the  position  of 
the  nodules  in  the  cord.  Even  cerebellar  titubation  is  said  to  have  been 
noted  in  cases  in  which  the  middle  lobe  of  the  cerebellum  was  e6i)ecially 
affected. 

Ax>oplectic  seizures  and  epileptic  attacks  are  common,  and  may  end 
in  death ;  not  rarely  they  are  followed  by  a  hemipl^a  in  which  the 
muscles  are  flaccid,  rarely  contracted.  The  hemipl^a  may  be  accom- 
panied by  aphasia  or  by  crossed  or  direct  &cial  palsy,  but  passes  off  in 
a  few  days.  If  death  occur  in  an  apoplectic  attack,  no  relation  between 
the  symptoms  and  the  lesions  can  usually  be  made  out. 

Diagnosis. — The  diagnosis  of  a  typical  case  of  multiple  sclerosis  is 
very  easy  ;  in  children,  however,  it  may  be  confounded  with  Friedreich's 
ataxia,  from  which  it  should  be  immediately  separated  by  the  volitional 
tremor.  The  tremors  appear  to  be  of  cerebral  origin,  and  with  the  mental 
symptoms  are  absent  when  the  nodules  are  confined  to  the  spinal  cord. 
The  symptoms  of  such  a  purely  spinal  multiple  sclerosis  differ  from  those 
of  a  sclerosis  affecting  certain  tracts,  in  that  they  do  not  conform  with  the 
function  of  any  one  tract.  Thus,  fulgurant  pains  may  coexist  with  in- 
creased patella  reflexes,  because  of  the  sclerotic  d^;eneration  being  pres- 
ent both  in  the  x>osterior  and  in  the  lateral  regions ;  or  the  knee-jerks  may 
be  different  in  the  two  sides  of  the  body  ;  or  atrophy  may  exist  in  certain 
muscles,  with  evidences  of  spastic  paralysis  in  other  muscles,  and  ful- 
gurant pains  in  other  parts,  showing  the  coexistence  of  scattered  lesions 
in  the  lateral,  posterior,  and  central  portions  of  the  spinal  cord.  In 
spinal  cases  the  diagnosis  must  rest  upon  the  slowness  of  development 
and  the  demonstration  by  the  diversity  of  the  symptoms  that  there  are 
multiple  lesions. 

Prognosis. — The  course  of  multiple  sclerosis  is  essentially  slow,  many 
years  usually  being  required  for  the  complete  development  of  the  dis- 
order. It  is  afi&rmed  by  authorities  that  a  small  proportion  of  the  cases 
recover,  but  we  are  inclined  to  believe  that  such  cases  have  been  instances 
of  mistaken  diagnosis. 

Treatment. — Zinc  phosphide  and  the  double  gold  and  sodium  chlo- 
ride have  been  recommended  by  various  authorities  and  may  be  used. 
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Arsenic,  belladonna,  ergot,  the  whole  line  of  the  spinal  sedatives,  have 
also  been  landed  from  time  to  time,  but  there  is  no  sufficient  reason  for 
believing  that  they  have  value.  Strychnine,  it  is  stated,  will  sometimes 
arrest  temi)orarily  the  tremor,  but  it  seems  probable  that  its  general  in- 
fluence would  be  for  harm  rather  than  for  good.  Solanine,  according  to 
Grasset,  in  the  dose  of  one  and  a  half  to  two  grains  a  day  will  distinctly 
lessen  the  tremor,  and  we  have  found  hyoscine  sometimes  to  have  snch 
action.  Massage,  electrical  treatment,  douches^  and  suspension  may  all 
be  tried,  as  in  other  forms  of  spinal  sclerosis. 

INTRA-CRANIAL  TUMORS. 

Definition. — New  formations  within  the  brain. 

Etiology.— The  causes  of  brain-tumors  are  the  same  as  those  of  neo- 
plasms  situated  in  other  parts  of  the  body. 

Morbid  Anatomy. — The  varieties  of  brain- tumor  are  Glioma,  Syphi- 
loma.  Sarcoma,  Solitary  Tubercle,  Carcinoma,  Fibroma,  and  Cystic  Dis- 
ease of  the  Choroid  Plexus,  with,  as  rare  phenomena,  Lipoma,  Psam- 
moma,  Cholesteatoma,  Osteosarcoma,  Dermoid  and  Echinococcus  Cyt^ 
and  almost  all  other  known  varieties  of  morbid  growth.  Of  these  tumors 
the  syphiloma  is  the  most  common ;  next  to  it  in  frequency  come  in 
adults  the  glioma,  gumma,  or  sarcoma,  in  children  the  solitary  tubercle. 
The  glioma  is  found  especially  in  the  cerebral  hemispheres  and  the  cere- 
bellum ;  the  tubercle  affects  chiefly  the  pons,  the  cerebellum,  and  the 
cerebral  cortex.  The  sarcoma,  glioma,  and  tubercle  are  capable  of  quick 
development,  but  often  grow  slowly,  and  may  remain  stationary  for  an 
almost  indeflnite  period.  By  direct  pressure  and  irritation,  and  espe- 
cially by  interfering  with  large  blood-vessels,  tumors  give  rise  to  second- 
ary changes  in  the  brain-tissue  which  may  involve  distant  parts  and 
produce  localizing  symptoms  which  draw  attention  away  from  the  original 
lesions  and  lead  to  mistaken  diagnosis  as  to  the  seat  of  the  tumor.  By 
direct  pressure  upon  the  skull  tumors  situated  in  the  outer  parts  of  tie 
cerebrum  may  lead  to  softening  of  the  skull  (craniotabea),  or  even  to  com- 
plete perforation  (osteoporosis).  In  rare  cases  deeply  seated  tumors  not 
in  contact  with  the  bone  bring  about  similar  changes. 

Symptomatology. — The  symptoms  of  brain-tumors  may  be  divided 
into  general — i.e.,  those  which  evince  simply  a  general  cerebral  disturb- 
ance— and  focal, — %.€.,  those  which  are  dependent  upon  disorders  of  (unc- 
tion caused  by  the  local  action  of  the  tumor. 

The  general  symptoms  are  headache,  vomiting,  stupidity,  giddinesB, 
slowing  of  pulse,  and  optic  neuritis.  Of  all  these  symptoms  headache  is 
the  most  rarely  absent.  It  is  usually  intense,  unyielding  to  remedies, 
constant,  with  paroxysmal  exacerbations,  especially  at  night,  and  inten- 
sified by  jarring,  straining,  coughing,  or  other  acts  increasing  the  blood- 
pressure.  It  may  be  localized  in  the  region  of  the  tumor,  but  usually  it 
is  diffuse.    The  apathy  or  stupidity  is  most  marked  in  advanced  stages  of 
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tamor,  but  may  be  an  early  symptom.  It  often  gives  rise  to  a  peculiar 
slowness  and  hesitancy  in  speech  and  in  act,  and  may  be  accompanied  by 
pronounced  somnolence,  which  in  turn  may  pass  into  profound  coma. 
Distinct  mental  aberration,  with  hallucinations,  may  occur  in  brain- 
tumor,  but  is  rare.  On  the  other  hand,  failure  of  memory  and  of  the 
other  mental  powers  is  common. 

Vomiting  is  often  absent,  but  may  be  the  first  symptom.  It  is  espe- 
cially severe  when  the  cerebellum  is  involved.  The  attacks  come  on 
without  apparent  cause,  and  without  connection  with  the  taking  of  the 
food.  The  nausea  is  not  pronounced.  Optic  neuritis  is  present  in  nearly 
ninety  per  cent  of  the  cases ;  it  is  usually  double.  As  time  goes  by,  a 
very  pronounced  choked  disk  commonly  gives  way  to  atrophy  of  the 
uer\e. 

Except  in  cerebellar  tumors,  giddiness  rarely  amounts  to  a  violent 
vertigo  or  to  such  a  disturbance  of  coordination  that  the  subject  is 
forced  to  lie  down  to  prevent  flailing.  It  is  especially  apt  to  come  on 
when  the  patient  suddenly  rises  from  the  supine  position,  or  when  acts 
are  performed  which  increase  greatly  the  blood-pressure.  It  often  occurs 
with  vomiting  in  the  acme  of  a  cephalaJgic  exacerbation. 

Epileptic  attacks  may  take  the  form  of  petit  mal,  but  are  usually 
accompanied  by  a  general,  often  very,  severe,  convulsion.  True  epileptic 
automatism  or  destructive  mania  is  very  rare,  if  it  ever  occurs.  When 
the  tumor  is  in  the  motor  zone  the  fit  usually  begins  in,  and  often  is  con- 
fined to,  one  extremity  (Jacksonian  epilepsy).  An  aura  may  precede  an 
organic  convulsion  when  a  si)ecial  centre  is  involved.  The  aura  usually 
t'ousists  of  a  corresponding  subjective  sensation. 

Slowing  of  the  pulse  (to  even  forty  per  minute)  is  especially  present 
when  the  tumor  irritates  the  pneumogastric  nucleus,  but  is  often  pro- 
duced by  the  general  brain-pressure. 

Fever  may  be  present  in  brain-tumor,  especially  when  growth  is  rapid 
or  the  pons  is  involved,  and  the  local  temperature  over  the  tumor  may  be 
higher  than  in  the  corresponding  position  on  the  other  side  of  the  head. 
According  to  Bruns,  a  peculiar  bruit  may  be  sometimes  heard  over  the 
tumor. 

The  focal  symptoms  of  brain-tumors  vary  in  accordance  with  the  seat 
of  the  tumor,  and  are  so  closely  in  accordance  with  the  rules  before 
enunciated  (page  471)  that  it  appears  to  be  a  work  of  supererogation  to 
enter  here  ui)on  their  discussion.  Nevertheless,  certain  brief  statements 
seem  justifiable. 

Anterior  Lobes. — ^There  are  no  localizing  symptoms,  unless  the  olfactory 
bulbs  are  involved,  as  is  especially  the  case  in  glioma,  when  subjective 
sensations  of  smell  become  prominent  phenomena,  and  in  advanced  stages 
may  be  associated  with  more  or  less  complete  loss  of  the  sense. 

Psycho-motor  Area. — ^Tumors  are  especially  connected  with  local,  mono- 
jil^c,  or  hemlplegic  spasms  or  paralyses^  and  with  Jacksonian  epilepsy. 
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Commonly  the  local  spasms  are  attended  with  tingling  and  with  nninb- 
ness,  and  it  is  especially  important  to  observe  in  any  case  the  exact 
locality  at  which  this  sensory  disturbance  first  manifests  itself,  as  it  usu- 
ally is  more  confined  in  its  distribution  than  is  the  spasm,  and  therefore 
more  closely  represents  the  part  of  the  psycho-motor  area  involved  in  the 
lesion ;  if  there  be  remaining  temporary  paralysis,  its  x>osition  should 
correspond  to  that  of  the  numbness.  Aphasia  is  a  localizing  symptom, 
but  when  it  occurs  in  paroxysms  it  indicates  that  the  centres  are  rather 
indirectly  than  directly  involved. 

Parietal  Lobes. — ^There  are  no  localizing  symptoms,  unless  the  tumor 
be  sufficiently  deep  to  involve  the  visual  tract, — i.e.,  the  conducting 
fibres  coming  from  the  cuneus, — when  it  may  produce  hemianopsia,  or 
be  situated  in  the  left  angular  or  supra-marginal  gyrus,  when  it  may 
cause  word-blindness. 

Occipital  Lobes. — ^The  only  localizing  symptoms  are  disorders  of  vision, 
ranging  from  slight  subjective  phenomena  to  complete  hemianopsia  due 
to  involvement)  less  or  more  complete,  of  the  cuneus  or  its  oonductiDg 
fibres. 

Central  Cranglia.— Tumors  of  the  optic  thalamus  and  the  striate  bodies 
may  exist  without  localizing  symptoms,  or  may  produce  disturbances 
varying  frt)m  the  slightest  loss  of  sensation  or  of  motion  to  complete 
hemiansBSthesia  and  hemiplegia,  according  as  they  encroach  little  or 
much  upon  the  internal  capsule. 

Temporal  Lobe. — The  only  localizing  symptoms  are  disturbances  of 
hearing,  especially  word-deafness,  which  has  been  noted  when  the  fint 
and  second  gyri  were  affected. 

Basal  Ganglia. — Tumors  of  the  corpora  quadrigemina  produce  ocular 
symptoms,  and  especially  a  very  early  developed  optic  neuritis;  not 
rarely  hydrocephalus  results  from  the  pressure.  If  the  cms  be  involved 
there  maybe  hemiplegia  with  or  without  disturbances  of  sensation  on 
the  same  side,  and  with  or  without  oculo-motor  paralysis  on  the  oppodte 
side. 

Pons. — Tumors  of  the  pons  produce  almost  every  conceivable  form  of 
spasm  and  of  paralysis  by  involving  the  cranial  nerves  and  the  motor 
tracts  going  to  the  limbs,  and  also  by  similar  involvement  of  the  sensory 
tracts.  The  auditory  nerve  is  not  rarely  paralyzed,  with  resultant  deaf- 
ness. Facial  paralysis,  with  opposing  conjugate  deviation  of  the  eyes, 
appears  to  be  diagnostic. 

MeduUa. — Tumors  involving  the  medulla  may  produce  partial  hemi- 
plegia with  hemiansesthesia  on  the  opposite  side,  or  partial  i>araplegia, 
or  various  disorders  of  swallowing,  of  respiration,  of  the  heart's  action, 
and  of  other  functions  of  the  nerves  situated  in  this  region.  Ataxia  is 
said  to  be  a  frequent  symptom. 

Cerebellum. — Tumors  of  the  lateral  lobe  of  the  cerebellum,  unless  by 
pressure  they  affect  the  central  lobe,  produce  no  localizing  symptoms. 
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but  may  be  suspected  when,  without  localizing  symptoms,  the  general 
manifestations  of  brain-tamors  are  present,  and  are  accompanied  by  ex- 
cessive vomiting  and  by  a  very  early  and  intense  development  of  choked 
disk.  Tamors  involving  the  central  lobe  of  the  cerebellum  usually  pro- 
duce intense  headache,  excessive  nausea  and  vomiting,  and  a  persistent, 
listressing  giddiness,  which  may  be  so  severe  as  to  confine  the  patient  to 
i  horizontal  position  or  may  chiefly  consist  of  cerebellar  titubation.  (See 
[>age  488.)  In  some  cases  there  is  a  distinct  tendency  to  &11  uniformly 
X)  one  side,  perhaps  more  frequently  backward,  or  occasionally  forward. 

The  knee-jerk  is  probably  never  affected  by  a  cerebral  tumor  unless 
the  latter  be  located  in  the  cerebellum  or  its  neighborhood.  Under  these 
circumstances  the  knee-jerk  may  be  wanting,  normal,  or  exaggerated; 
md  it  has  happened  under  observation  that  the  normal  knee-jerk  has 
pudually  disappeared,  and  then  reappeared  and  increased  in  activity 
mtil  much  above  the  norm.  These  alterations  of  the  knee-jerk  occur- 
ring in  the  course  of  a  few  weeks  or  months  are  probably  diagnostic  of 
tumor  in  the  cerebellum  or  its  neighborhood.  The  explanation  is  that 
in  the  beginning  the  tumor  irritates  Setschenow's  centres  and  produces 
excessive  spinal  inhibition  with  loss  of  knee-jerk,  but  that  as  the  tumor 
^ws  and  invades  Setschenow's  centres  these  lose  their  functional  power 
antil  all  inhibition  of  the  spinal  cells  is  ended,  in  which  case  there  must 
be  exaggeration  of  the  reflexes. 

It  is  a  genexal  rule  that  in  basal  brain-tumor  optic  neuritis,  paralysis 
or  spasms  of  the  eye-muscles,  irregularities  of  the  pupil,  nystagmus,  or 
other  sjrmptoms  due  to  irritation  or  to  pressure  of  the  nerves  of  the  base 
of  the  skull,  are  present. 

Diagnosis. — Of  the  non-localizing  symptoms  the  most  important  is 
optic  neuritis ;  this  may  occur  in  acute  encephalitis,  in  multiple  neuritis, 
and  in  chronic  metallic  poisonings,  especially  lead  poisoning ;  but  prob- 
ably in  ninety-eight  x)er  cent,  of  the  cases  it  is  the  result  of  meningitis, 
liydrooephalus,  or  brain-tumor.  In  individual  cases  it  may  be  impos- 
sible to  decide  whether  the  lesion  is  a  basal  meningitis  or  a  basal  brain- 
tiumor.  In  syphiloma  the  exudation  is  so  wide-spread  that  often  it  would 
be  as  correct  to  say  that  there  was  a  syphilitic  meningitis  as  to  say  that 
there  was  a  gumma. 

The  diagnosis  of  meningitis  can  usually  be  arrived  at  by  a  history  of 
the  existence  of  its  cause,  by  the  rapidity  of  its  course,  and  by  the  age  of 
the  patient.  Hydrocephalus  occurring  in  infants  is  at  once  distinguished 
by  the  size  and  appearance  of  the  head. 

A  small  brain-tumor  may  exist  without  causing  optic  neuritis ;  but 
onless  it  give  rise  to  focal  symptoms  the  diagnosis  must  usually  be  long 
reserved  and  finally  reached  chiefly  by  exclusion, — ^that  is,  by  the  de- 
termination that  no  other  explanation  can  be  found  for  the  symptoms 
which  x)ersist  indefinitely.  When  dementia  paralytica  develops  with 
epileptic  attacks,  followed  by  transitory  paralysis,  an  error  is  possible, 


528  DISEABBS  OF  THE  NESYOUS  8T8TEM. 

but  should  be  prevented  by  the  peculiar  alterations  of  the  intelligence 
and  by  the  absence  of  severe  headache. 

In  the  advanced  stages  of  cerebral  tumor,  when  optic  atrophy  has 
occurred,  a  likeness  to  multiple  sclerosis  is  possible.  In  the  latter  dis- 
order, however,  there  is  little  or  no  headache,  very  rarely  vomiting,  and 
still  more  rarely  slowing  of  the  pulse,  whilst  there  are  present  the  spinal 
symptoms  which  are  al^sent  in  cerebral  tumor. 

Acute  encephalitis  with  optic  neuritis  is  to  be  recognized  by  its  rapid 
development  with  pronounced  fever. 

The  diagnosis  as  to  the  exact  seat  of  the  brain-tumor  is  to  be  made  by 
carefully  applying  the  principles  of  cerebral  localization.  Localizing 
symptoms  which  develop  late  in  the  course  of  a  case  are  frequently  dne 
to  secondary  changes  at  a  distance  from  the  original  tumor.  Especially 
are  tumors  which  are  placed  in  or  about  the  Sylvian  fissure  prone  by 
pressure  upon  blood-vessels  to  cause  distant  softening.  The  diagnosis  of 
the  nature  of  a  cerebi^l  tumor  can  be  nothing  but  a  guess,  unless  such 
tumor  be  secondary  to  tubercular,  carcinomatous,  or  other  growths  in 
distant  parts  of  the  body. 

Treatment. — In  no  form  of  cerebral  tumor,  except  syphiloma,  ia 
medical  treatment  permanently  effective.  Eemoval  of  the  tumor  is  prob- 
ably practicable  in  about  three  per  cent,  of  the  cases.  An  attempt  at  it 
is  justifiable  only  when  the  tumor  is  clearly  located  in  the  psycho-motor 
zone  and  has  positively  resisted  antisyphilitic  treatment.  When  the 
headache  is  so  atrocious  that  the  patient  prefers  death  to  life,  after  ex- 
haustion of  all  other  methods  for  relief,  trephining  for  relief  of  pressnie 
is  a  defensible  procedure. 

Cerebral  surgery  as  practised  by  various  surgeons  has  been  very  vain- 
able  to  neurology  by  affording  early  post-mortems  in  cases  which  other- 
wise might,  after  some  months,  have  drifted  away  from  medical  watching. 

CEREBRAL   SYPHILIS. 

Definition. — Oummous  inflammation  or  neoplasm  in  the  brain  or 
its  membranes. 

Etiology. — Cerebral  syphilis  may  appear  within  three  months  after 
primary  infection,  but  usually  is  delayed  from  one  to  thirty  years.  It  is 
especially  liable  to  develop  when  the  secondary  symptoms  have  not  been 
severe,  and  often  occurs  when  both  primary  and  secondary  symptoms 
have  been  so  slight  as  to  escape  observation  on  the  part  of  the  victim. 
Inherited  syphilis  is  less  prone  to  attack  the  nervous  system  than  is  ac- 
quired syphilis,  but  cerebral  gummata  may  develop  during  intra-uterine 
life  and  at  any  time  subsequently  ;  indeed,  nervous  syphilis  may  appear 
after  puberty  as  the  first  open  outbreak  of  inherited  disease. 

Morbid  Anatomy. — ^The  cerebral  gumma  probably  always  has  its 
origin  in  the  membranes,  is  usually  surrounded  by  a  reddish  zone,  and 
does  not  become  so  uniformly  and  completely  caseous  as  does  tubercle, 
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from  which  it  is  further  distinguished  by  its  proneuess  to  cause  cerebral 
solteniug.  In  gummous  meningitis  the  exudation  forms  an  extended; 
shapeless,  gelatinous  mass,  which  is  in  the  nugority  of  cases  situated  at 
the  base  of  the  brain.  Microscopically,  the  cerebral  gumma  diffei^s  from 
other  similar  bodies  chiefly  in  the  presence  of  veiy  lai*ge,  spider-like  cells 
containing  an  exaggerated  nucleus  and  a  granular  protoplasm,  which 
extends  into- the  multiple,  branching,  rigid  prolongations. 

Under  treatment  gummata  may  disappear  completely  or  may  leave 
behind  them  cicatrices,  imperfect  cysts,  or  even  calcareous  masses.  A 
gumma  may  involve  a  blood-vessel,  and,  extending  along  its  wall,  give 
rise  to  a  thrombus  with  secondary  softening,  or  it  may  lead  to  rupture 
of  the  vessel  and  intra-cerebral  hemorrhages.  A  gummous  inflammation 
commencing  in  the  pia  mater  may  infiltrate  a  wide  extent  of  the  cortex. 

Syphilitic  sclerosis  of  the  cerebral  vessels  is  not  rare,  and  the  arteries 
of  the  base  are  especially  prone  to  suffer  from  a  peculiar  destructive  spe- 
cific lesion  which  renders  them  whitish,  opaque,  and  hard,  and  finally 
almost  obliterates  their  lumen. 

Symptomatology.  — Although  brain  syphilis  probably  always  develops 
somewhat  slowly,  yet  the  symptoms  may  appear  most  abruptly  and  vio- 
lently, headache,  vertigo,  or  other  prodromes  having  passed  by  unnoticed. 
Syphilitic  fulminating  coma  may  or  may  not  be  accompanied  by  convul- 
sions, by  delirium,  or  by  hemiplegia^  monopl^a,  or  local  paralysis.  In 
its  general  symptoms  it  may  conform  to  any  variety  of  apoplectic  or 
epileptic  attack. 

The  symptoms  of  chronic  brain  st^phUis  are  so  protean,  so  varying,  that 
it  is  almost  impossible  to  reduce  them  to  any  order.  Malaise,  a  little 
brain- failure,  a  succession  of  causeless  headaches,— these  may  for  a  time 
be  all  the  outcome.  After  a  greater  or  less  continuance  of  these  pro- 
dromes, epileptic  attacks  usually  develop,  with  a  hemiplegia  or  a  mono- 
plegia which  is  almost  invariably  incomplete  and  usually  progressive ; 
diplopia  from  weakness  of  ocular  muscles,  decided  squint,  or  pronounced 
oculo-motor  palsy  may  be  manifested  before  the  epilepsy.  There  is  almost 
always  distinct  failure  of  the  general  health,  with  progressive  intellectual 
deterioration,  as  shown  by  loss  of  memory,  failure  of  the  power  to  fix  the 
attention,  mental  bewilderment,  morbid  somnolence,  perhaps  aphasia, 
and  towards  the  end  of  life  not  rarely  dementia.  If  the  case  convalesce, 
the  amelioration  will  be  gradual.  A  fatal  ending  is  usually  by  a  gradual 
sinking  into  complete  paralysis,  or  the  patient  is  carried  oflF  by  an  acute 
inflammatory  exacerbation  or  by  a  very  violent  epileptic  fit.  Death 
from  brain  softening  around  the  tumor  is  not  infrequent,  but  a  fatal  apo- 
plectic hemorrhage  is  rare. 

It  is  almost  impossible  satisfactorily  to  reduce  to  any  order  or  tyi)e8 
the  various  forms  of  cerebral  syphilis.  Besides  those  cases  which  resem- 
ble dementia  paralytica,  Heubner  makes  two  types :  (1)  psychical  dis- 
turbances, with  epilepsy,  incomplete  i)aralysis  (seldom  of  the  cranial 
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nerves),  aud  a  final  comatose  condition,  usually  of  short  duration ;  and 
(2)  genuine  apoplectic  attacks  with  succeeding  hemipl^ia,  in  connection 
with  peculiar  somnolent  conditions  occiirring  in  often-repeated  episodeB; 
frequently  phenomena  of  unilateral  irritation,  and  generally  at  the  same 
time  paralyses  of  the  cerebral  nerves. 

The  only  conformity  of  brain  syphilis,  as  we  have  seen  it,  with  these 
types  is  in  the  fact  that  when  epilepsy  is  pronounced  the  basal  cranial 
nerves  are  not  usually  paralyzed;  and  it  seems  necessary  to  add  two 
other  types  of  disease, — namely  : 

(3)  Psychical  disturbance  without  complete  epileptic  convulsions,  as- 
sociated with  palsy  of  the  basal  nerves  and  often  with  partial  hemiplegia. 

(4)  Paraplegia  associated  with  ocular  or  other  symptoms  indicative 
of  lesions  at  the  base  of  the  brain. 

In  nature,  however,  there  are  no  distinct  varieties  of  cerebral  syphilis, 
all  forms  grading  one  into  the  other,  and  it  is  most  satisfactory  to  study 
the  important  symptoms  separately. 

Headache  is  the  most  constant,  and  usually  the  earliest,  of  the  symp- 
toms of  meningeal  syphilis,  but  it  may  be  entirely  wanting.  It  may  last 
for  several  years  without  the  development  of  other  distinct  symptoms^ 
and  sometimes  disappears  when  these  appear.  It  has  no  fixed  character, 
but  is  usually  paroxysmal,  and  may  occur  solely  in  the  form  of  very  dis- 
tinct and  very  violent  paroxysms,  accompanied  by  partial  unconscious- 
ness or  other  marked  congestive  symptoms.  Distinct  soreness  of  the 
head  indicates  disease  of  the  skull  or  its  periosteum. 

Insomnia  is  a  frequent  prodrome  of  cei*ebral  syphilis,  but  a  peea- 
liar  somnolence  is  much  more  characteristic  The  foudroyant  coma  lias 
already  been  described :  in  the  second  variety  of  syphilitic  stupor  the 
symptoms  develop  gradually.  The  patient  sits  all  day  long  or  lies  in  bed 
in  a  state  of  semi-stupor,  indifferent  to  everything,  but  capable  of  being 
aroused,  answering  questions  slowly,  imperfectly,  and  without  complaint, 
but  in  an  instant  dropping  off  again  into  his  quietude.  In  other  cases  the 
sufferer  may  still  be  able  to  work,  but  often  falls  asleep  while  at  his  tasks, 
and  especially  towards  evening  has  an  irresistible  desire  to  slumber. 
This  state  of  partial  sleep  may  precede  that  of  the  more  continuous  stupor 
or  may  pass  off  when  an  attack  of  hemipl^a  seems  to  divert  the  symp- 
toms. The  mental  phenomena  in  the  more  severe  cases  of  somnolency 
are  peculiar.  The  patient  can  be  aroused, — indeed,  in  many  instances 
he  exists  in  a  state  of  torpor  rather  than  of  sleep ;  when  stirred  up  he 
thinks  with  extreme  slowness,  and  may  appear  to  have  a  form  of  aphasia, 
yet  at  interv^als  he  may  be  endowed  with  a  peculiar  automatic  activity, 
especially  at  night.  Getting  out  of  bed  ^  wandering  aimlessly  and  seem- 
ingly without  knowledge  of  where  he  is,  and  unable  to  find  his  own 
bed ;  passing  his  excretions  in  a  corner  of  the  room  or  in  some  other 
similar  place,  not  because  he  is  unable  to  control  his  bladder  and  bowels, 
but  because  he  believes  that  he  is  in  a  proper  place  for  such  acts, — ^he 
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seems  a  restless  nocturnal  automaton  rather  than  a  man.  Apathy  and 
indifference  are  the  characteristics  of  the  somnolent  state,  yet  the  patient 
will  sometimes  show  excessive  irritability  when  aroused,  and  will  at  other 
times  complain  bitterly  of  pain  in  his  head,  or  will  groan  as  though 
suffering  severely  in  the  midst  of  his  stupor, — at  a  time,  too,  when  he 
is  not  able  to  recognize  the  seat  of  the  pain.  We  have  seen  a  man  with  a 
vacant^  apathetic  face,  almost  complete  aphasia,  and  persistent  heaviness 
and  stupor,  arouse  himself  when  the  stir  in  the  ward  told  him  that  the 
attending  physician  was  present,  and  come  forward  in  a  dazed,  highly 
pathetic  manner,  by  signs  and  broken  utterances  begging  for  something 
to  relieve  his  head.  Heubner  speaks  of  cases  in  which  the  irritability 
was  such  that  the  patient  fought  vigorously  when  aroused. 

After  some  days  of  excessive  somnolence  and  progressive  deepening 
of  the  stupor,  or  sometimes  more  rapidly,  the  victim  of  cerebral  syphilis 
may  pass  into  a  condition  of  profound  coma,  out  of  which  he  cannot  be 
aroused,  and  during  which  his  feeces  and  urine  are  either  not  passed  at 
all  or  are  voided  involuntarily.  This  condition  of  coma  may  end  in 
death,  but  even  when  the  symptoms  seem  most  serious  the  patient  may 
gradually  recover,  slowly  emerging  from  coma  into  stupor,  and  from 
stupor  into  wakefulness  and  normal  life. 

Motor  x)aralysis  sometimes  develops  gradually,  but  it  may  appear 
suddenly,  with  or  without  the  occurrence  of  an  apoplectic  or  epileptic 
fit.  A  paralysis  which  on  the  first  return  to  consciousness  is  complete 
is  usually  due  to  clot  or  thrombus. 

The  characteristic  syphilitic  palsy  is  progressive  and  incomplete. 
Any  i)ortion  of  the  body  may  be  involved,  but  the  syphilitic  exudation 
especially  haunts  the  base  of  the  brain,  and  a  rapidly  but  not  abruptly 
api>earing  strabismus,  ptosis,  dilated  pupil,  or  any  other  paralytic  eye- 
symptom  not  readily  accounted  for  in  the  adult  is,  in  the  msgority  of 
oases,  Bjrphilitic.  The  specific  palsy  is  often  temporary,  transient,  and 
shifting.  Sensory  palsies  ai-e  less  frequent  than  motor  palsies,  but  may 
occur  in  any  form.  Special-sense  palsies  are  sometimes  present,  whilst 
specific  aphasia  is  common.  It  may  be  incomplete,  transitory,  and  par- 
oxysmal, but  is  more  apt  to  be  complete  and  to  have  permanency  than 
are  motor  paralyses.  Owing  to  the  tendency  of  sjrphilis  to  produce  mul- 
tiple lesions,  a  lack  of  apparent  agreement  between  the  palsy  and  the 
aphasia  is  almost  characteristic.  Thus,  Tarnowsky  found  that  out  of 
thirty-two  cases  of  syphilitic  aphasia  with  hemiplegia  in  fourteen  the 
paralysis  was  on  the  left  side.  Polyuria  and  true  saccharine  diabetes 
occur  in  cerebral  syphilis,  probably  as  the  result  of  vaso-motor  disturb- 
ances. 

Epileptiform  convulsions  are  most  characteristic :  an  intense  and  pro- 
tracted headache,  followed  by  an  epileptic  fit,  in  an  adult  should  excite 
the  greatest  suspicion.  Our  exx)erience  is  in  accord  with  that  of  Foumier, 
that  epileptiform  convulsions  not  due  to  alcoholism  or  ursemia,  and  not 
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appearing  until  after  thirty  years  of  age,  are  in  nine  eases  out  of  ten 
specific.  The  auni  is  rarely  pn^ent ;  the  symptoms  may  be  unilateral 
or  even  monoplegic,  but  any  variety  of  epileptiform  convulsions  may  be 
simulated.  Furious  attac*ks  of  lociil  spasms  also  occur  without  loss  of 
consciousness.  Then,  again,  the  movements  may  be  continuous  and  dis- 
tinctly choreic. 

Apathy,  somnolence,  loss  of  memory',  and  general  mental  failm'e  are 
the  most  frequent  and  characteristic  mental  symptoms  of  meningeal 
syphilis;  but  almost  any  form  of  insanity — mania,  melancholia,  erotic 
mania,  delirium  of  grandeur,  etc.— may  be  of  specific  origin.  Usnally, 
sooner  or  later,  distinct  symi)toms  of  organic  lesion  appear.  Especially 
common  is  a  loss  of  mental  and  physical  power  similar  to  that  which 
occurs  in  dementia  paralytica. 

Diagnosis. — In  the  diagnosis  of  cerebral  syphilis  too  much  weight 
should  not  be  attached  to  the  history'  of  the  ease,  as  nou-syphilitiC} 
organic  brain  disease  may  occur  in  i>ersons  who  have  had  syphilis,  and 
cerebral  gummata  may  develop  in  persons  who  are  unconscious  of  ever 
having  been  infected. 

The  prodromes  of  foudroyant  cei-ebral  syphilis  are  worthy  of  the  most 
careful  study  on  account  of  their  diagnostic  value  and  of  their  habitu- 
ally being  overlooked.  Persistent  headache,  slight  failure  of  memory, 
unwonted  slowness  of  speech,  general  lassitude  and  disinclination  to 
men  till  exertion,  sleeplessness  or  excessive  somnolence,  attacks  of  mo- 
mentary giddiness,  vertiginous  feelings  when  straining  at  stool,  yelling 
or  in  any  way  disturbing  the  cerebral  circulation,  alteration  of  disposi- 
tion,— ^any  of  these  (and  aforiion  several  of  them)  occurring  in  a  syphilitic 
subject  should  be  the  immediate  signal  for  alarm.  Of  these  prodromio 
symptoms  the  most  imx)ortant  and  characteristic  are  headache  and  som- 
nolence.  Slight  and  shifting  localized  weaknesses  sometimes  precede  an 
acute  attack,  but  are  more  characteristic  of  the  disease  at  a  later  stage. 
A  momentary  weakness  of  one  arm ;  a  slight  drawing  of  the  fiioe,  dis- 
appearing in  a  few  houi^s ;  a  temx)orary  dragging  of  the  toes ;  a  partial 
aphasia  which  apjwars  and  reappears ;  a  squint  which  to-morrow  leavea 
no  trace, — all  or  any  of  these  may  bi^  due  to  a  non-syphilitic  brain-tumor, 
to  miliary  cerebral  aneurisms,  or  to  some  other  non-specific  affection ;  bat 
in  the  nuyority  of  cases,  when  these  phenomena  occur  repeatedly  in  ■ 
patient  who  is  not  suffering  from  hysteria  they  are  the  result  of  syphllta. 

In  a  doubtful  case  of  sudden  conwi  other  ordinary  causes  most  he  elimi- 
nated :  a  pronounced  rise  of  temperature  or  a  prontnnifMp'd  eoirjugiitf^  de- 
viation of  the  head  and  eyes  talis  strongly  ^|M|^plii1f«t  <1«ht|*T«*^1  <**Mslie^ 
palsy  or  a  partial  paralj^is  of  any  charaetei^^^^MD  fc  x    i 

origin. 

Headache  occurring  with  palsy  or  witi  '^^^  '^ 

tial  monoplegia  or  hemiplegia,  vertigo,  pe 
disturbances  of  oonsciousneflB,  attacksj 
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ocular  palsies,  epileptic  forms  of  att'acks  occurring  after  thirty  year's 
of  age,  morbid  somuoleiice,^any  of  these,  eveu  when  existing  alone, 
should  put  the  practitioner  upon  his  guard.  Any  apparent  causeless- 
nesas,  se\'erity,  and  pei'sistency  of  headache  ishouid  arouse  suspicion,  to 
be  much  inciesased  by  a  tendency  to  nocturnal  exacerbations  or  by 
the  oecuj-reoce  of  mental  disturbance  or  of  giddiness  at  the  crises  of 
the  paroxysms.  Not  rarely  there  are  very  eiirly  in  these  cases  cuiuous, 
almast  indefinable,  disturbances  of  cerebral  functions  which  may  be  easily 
overlooked,  such  a^s  temponyy  and  partial  failure  of  memory,  word- 
stumbliugj  lleeting  feelings  of  numbness  or  weakness,  and  alterations  of 
disposition.  In  the  absence  of  hysteria,  any  indefinite  and  apparently 
disconnected  series  of  nerve-accidents  is  of  very  urgent  import.  To  use 
the  words  of  Hugldiugs- Jackson,  *'A  random  association  or  a  random 
succession  of  nervuns  symptoms  is  very  strong  warrant  for  a  diagnosis  of 
a  syphilitic  disease  of  the  utTvous  systeoi.'^  Cerebral  syphilis  occurring 
in  an  hysterical  subject  may  be  readily  overlooked  until  iatal  mischief  is 
done. 

The  age  of  the  patient  must  also  be  taken  into  consideration.  Apo- 
plexy occurs  most  frexpiently  in  persons  over  fifty  years  of  age,  while 
congestive  syphilitic  attacks  are  most  common  l)etbre  that  age.  The 
course  of  a  case  for  the  first  six  or  ten  houi^  ailer  the  commencement  of 
the  acute  paioxysm  is  sufficiently  diiferent  in  the  two  aflfections  to  be 
worthy  of  the  closest  study.  A  hemori^hagic  or  embolic  apoplexy  which 
is  sufficiently  severe  to  keep  up  pronounced  distm^bance  of  cons<Housnes8 
for  some  hours  is  almost  iuviuiably  accompanied  by  a  complete  hemi- 
plegia, or  more  rarely  by  some  other  form  of  complete  palsy  ;  whilst  in 
the  syphilitic  attaek  the  paralysis  is  often  absent,  and  probably  never 
complete.  Unless  the  clot  has  been  a  very  large  one,  the  retm-n  to  con- 
sciousness after  hemorrhagic  apoplexy  is  usually  much  more  rapid  than 
it  ordinarily  is  in  syphilitic  cases.  Headache  after  an  apoplexy  is  rare, 
whilst  it  is  very  frequent  after  a  severe  syphilitic  congestive  attack. 

The  peculiarities  in  the  symptoms  of  cerebral  sj^jhilis  are  chiefly  due 
to  the  fiict  that  tlie  lesions  are  apt  to  be  multiple  or  wide-spread,  to  be 
rapidly  developed  at  an  age  when  other  organic  diseases  are  rare,  and  to 
be  situated  in  the  eerebnU  tK»rtex  or  at  the  base  of  the  brain.  Hence 
multiple  local  or  partial  palsies  are  frequent,  whilst  the  sj^mptoms  of  the 
basal  chronic  meningitis  in  the  non-tol>ercular  adult  are  in  the  majority 
of  cases  the  outcome  of  syphilis.  Homonymous  hemianopsia  is  very 
rare,  because  the  oceipital  lobes  are  seldom  invaded.  Optic  neuritis 
may  occui'  io  specific  as  in  other  brain  diseases :  it  usually  develops  with 
moderate  rapidity. 

The  diagnosis  of  cerebral  syphilis  during  life  is  always  a  matter  of 
inference.  When,  however,  the  symptoms  disappear  under  autisyphilitic 
treatment,  for  practical  purpases  the  diitgnosis  maj-  be  considered  as 
fixeil.     The  therai>eutic  test  is  therefoie  a  matter  of  the  gravest  impor- 
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tanoe.  The  old  belief  of  syphilograpliers  that  tolerauoe  of  the  iodidee 
warrants  the  diagnosis  of  syphilis  has  been  in  recent  times  strongly  com- 
bated,  but  we  still  think  that,  whilst  it  is  not  a  positive  sign,  the  tolerance 
strongly  increases  the  probability  of  the  existence  of  specific  disease. 

Pbognosis. — Although  death  may  occur  during  a  syphilitic  convul- 
sion, yet  the  prognosis  of  an  acute  attack  of  cerebral  congestion  or  in- 
flammation due  to  syphilis  is  on  the  whole  favorable,  although  it  should 
be  somewhat  guai-ded.  In  chronic  brain  syphilis  the  prognosis  is  Ihvor- 
able  for  more  or  less  complete  recovery  unless  the  symptoms  indicate  an 
absolute  destruction  of  brain-tissue.  Whenever  amendment  of  the  symp- 
toms occurs  under  antispeciflc  medication,  more  or  less  complete  recov- 
ery becomes  probable.  As,  however,  unexpected  accidents  occasionally 
happen,  it  is  best  not  to  make  the  prognosis  too  absolute. 

Treatment. — The  treatment  of  cerebral  syphilis  is  best  studied  under 
two  heads :  first,  the  treatment  of  the  accidents  which  occur  in  the  cooree 
of  the  disease ;  second,  the  general  treatment  of  the  disease  itselfl 

In  the  accidents  of  cerebral  syphilis  the  treatment  should  be  that 
which  is  adapted  to  the  relief  of  the  same  symptoms  when  dependent 
upon  other  than  specific  causes.  Thus,  in  foudroyant  coma,  if  there  be 
pronounced  arterial  excitement,  or  if  the  patient's  strength  be  good, 
venesection  should  be  resorted  to  at  once.  We  have  seen  life  saved  by  the 
abstraction  of  nearly  a  quart  of  blood,  whilst  in  other  cases  that  of  a 
few  ounces  has  sufficed.  Care  must  be  exercised  not  te  mistake  a  simple 
epileptiform  convulsion  for  a  pronounced  congestion  of  the  braia,  but  if 
there  be  epileptic  status  with  repeated  convulsions,  or  if  there  be  violent 
delirious  excitement,  venesection  may  be  resorted  to  if  the  patient's 
general  condition  permit  In  severe  cases  the  bleeding  should  be  as 
rapid  as  possible  from  a  large  orifice,  and  be  continued  until  a  distinct 
impression  is  made  upon  the  pulse.  When  the  heart's  action  continues 
violent  after  venesection,  the  hypodermic  injection  of  tincture  of  aconite 
root  (two  to  four  drops)  may  be  given  every  half-hour  until  physiologi- 
cal effects  are  manifest  In  feeble  cases  cupping  to  the  back  of  the  ned, 
stimulating  injections,  sinapisms  to  the  extremities,  cold  to  the  head, 
croton  oil  as  a  derivative,  and  other  classical  remedial  measures  for  brain 
congestion  may  be  used. 

In  chronic  cerebral  sjrphilis  remedial  measures  looking  to  the  relief  of 
symptoms  may  occasionally  be  employed  with  temporary  advantage,  but 
are  of  comparatively  little  importance. 

The  first  therapeutic  question  to  be  decided  is  usually  as  to  the  choice 
between  mercurials  and  the  iodides.  Cerebral  gummata  may  develop  in 
persons  showing  marked  evidences  of  cachexia,  but  in  the  great  migority 
of  cases  cerebral  syphilis  appears  at  a  time  when  there  is  no  general 
breaking  down  of  the  tissues  or  of  the  general  system.  The  choice  be- 
tween the  remedies  should  rest  upon  the  existing  symptoms,  and  not 
upon  the  time  which  has  elapsed  between  the  primary  infection  and  the 
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outbreak.  When  cachexia  coutra-indieates  the  free  um  of  mercurials,  or 
even  of  iotlid<*s,  tiiit^ture  of  iron  and  corrosive  sublimate  may  be  given 
together.     (Formulii  10.) 

The  slowness  of  action  of  the  iodides  may  be  seriona  Death  from  an 
epileptie  fit  may  l>e  the  penalty  of  delay.  When  there  is  no  cacliexia 
and  no  history  of  reet^it  merciuializatiou,  mercury  should  be  given  at 
once  to  slight  salivation,  and  a  mercurial  impreaaiou,  just,  below  the  line 
of  slight  tenderness  of  the  gums,  should  be  maint^iined  for  some  days  or 
weeks,  pro  re  mita. 

The  method  of  administering  mercury  shouhl  be  suited  to  the  exigen- 
cies of  the  individual  case.  If  mercurials  by  the  mouth  are  well  borne, 
they  should  be  so  jul ministered.  If  the  symptonLS  are  extremel}^  urgent, 
ihe  mercury  may  be  given  both  by  the  mouth  and  by  inunctions.  When 
there  is  a  tendency  to  diarrhcea,  the  mercurial  inunction  should  be  used 
alone.  The  oleate  is  not  preferal>le  to  the  old  blue  ointment  :  from  a 
half-drachm  to  thrtx*  drachms  of  either  may  Ijt*  ns<^d  at  once.  An  excel- 
lent plan  is  to  give  a  hot  bath  late  in  the  after noou^  or  better  in  the 
evening,  and  use  the  inunction  on  going  to  bed,  ordering  the  patient  to 
rub  the  ointment  on  Sunday  night  into  tlie  left  axilla,  on  Monday  night 
into  the  left  tlank,  on  Tuesdaj^  night  into  the  iuside  of  the  left  thigh^  on 
Wednesday  night  into  the  right  axilla,  on  Thursday  night  into  the  right 
flank,  on  Friday  uight  into  the  right  thigh,  and  on  Saturday  night  into 
the  region  of  the  umbilit*us  ;  after  this  I'^eommenciug  with  the  letlt  axilla. 

If  the  patient  is  willing  to  endure  the  local  pain,  the  hypodermic 
injection  of  corrosive  subHuiate  is  sometimes  extinonlinarily  efficacious. 
From  one-twelfth  to  one-sixth  of  a  grain  tiiss<>lved  in  a  drachm  of  dis- 
tilled water  should  be  injected  deeply  into  the  muscles  of  the  back  daily 
or  every  other  day,  accortling  to  circumstances. 

After  a  prolonged  mercurial  coni^se  potassinm  iodide  should  always 
be  given,  in  order  to  secure  elimination  of  the  mercury  as  well  as  to 
i-elieve  the  syphnia  The  dose  of  the  iodide  must  l»e  suited  to  the  indi- 
vidual aise.  The  beginning  daily  tlose  should  Ih*  thirty  grains,  i-apidly 
increased  to  four  drachms  unless  iodism  results.  There  are  cases  of  cere- 
bral syphilis  in  which  not  more  than  five  or  tf^n  grains  a  day  of  the 
iodide  can  be  tolerated,  and  in  which  such  small  dose  accomplishes  as 
much  good  iis  does  the  large  dose  in  tJie  ordirmry  case.  It  is  often  Ijest 
to  give  the  iodide  in  milk^  or  compound  syrup  of  sai'saparilla  may  be 
usetl  as  the  vehicle.  The  number  of  daily  doses  luay  be  from  four  to  six. 
The  older  prepanitions  of  the  ''woods,"  so  called,  seem  sometimes  to 
have  special  vtdue :  thus,  Zitmann's  decoction  occjisionally  is  successful 
in  very  old  cases  after  the  failure  of  the  other  mercurials.  A  fair  imi- 
tation of  this  older  prescription  may  be  made  by  iLsing  as  a  vehicle  for 
the  iodide  a  mixture  i*f  equal  parts  of  compound  fluid  extract  and  com- 
pound syrup  of  sai'saparilla.     (Formula  11.) 
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CHAPTER    IV. 

DISEASES  OF  THE  MEDULLA  OBLONGATA. 

Fob  a  comprehension  of  the  diseases  of  the  medalla  oblongata  it  is 
essential  that  it  be  fully  recognized  that  the  medulla  belongs  not  to  the 
brain  but  to  the  spinal  cord,  both  in  its  anatomy  and  in  its  physiology. 
The  spinal  cord  entering  the  skull  bends  forward,  so  that  the  posterior 
portion  of  the  cord  becomes  the  upper  surfiice  of  the  medulla.     The  first 
change  in  structure  is  an  oi>ening  of  the  posterior  commissure  of  the 
spinal  cord  into  the  central  c^nal :  by  this  splitting  process  is  formed  the 
floor  of  the  fourth  ventricla     Then  the  lateral  columns  decussate  ob- 
liquely, each  crossing  over  to  the  opposite  side  of  the  medulla.     During 
its  passage  across  the  medulla  each  column  cuts  the  gray  matter  into 
three  parts :  out  of  each  anterior  horn  of  the  gray  matter  of  the  spinal 
cord  are  formed  two  isolated  parts,  one  representing  the  central  jwrtion 
of  the  gray  matter  and  situated  in  the  floor  of  the  fourth  ventricle,  the 


Diagram  showing  modiilcutiim  of  spinal  corvl  into  medulla.—^,  spinal  cord ;  D.  mfidnlla  1,  bate 
of  anterior  horn ;  2,  apex  of  anterior  horn ;  3,  base  of  posterior  horn ;  4,  apex  of  porteilor  hom.  (After 
Graaset.) 

other  representing  the  distal  parts  of  the  anterior  horn  of  the  spinal 
gray  matter  and  situated  deeply  in  the  anterior  x)ortion  of  the  medulla. 
The  posterior  horns  of  the  spinal  cord  also  undergo  bisection,  each  being 
separated  like  the  anterior  into  two  tracts,  of  which  one,  representing 
the  central  part  of  the  cord,  is  in  the  floor  of  the  fourth  ventricle,  and 
the  other,  representing  the  distal  gray  matter  of  the  cord,  is  deep  in  the 
medulla. 

It  is  plain  that  the  nuclear  mass  situated  in  the  floor  of  the  fourth 
ventricle  represents  the  whole  of  the  central  portion  of  the  gray  matter 
of  the  spinal  cord,  from  which  have  been  cut  off'  the  ends  of  both  the 
anterior  and  the  posterior  horns.     In  the  central  ganglionic  mass- 
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the  floor  of  the  fourth  ventricle — are  the  pneumogastric  and  reepira- 
tory  ceutre^  ami  the  nuclei  of  the  abducent,  facial,  auditory,  and  glosso- 
pharyngeal uerves ;  from  it  also  go  sensory  fibres  to  the  trigeminal  and 
other  mixed  nerves. 

Out  of  the  deep-seated  gray  matter  in  the  medulla  whieh  represents 
the  extreme  posterior  horntj  come  sensory  fibres  lor  the  glusso-phiiryugeal 
and  pneumogiistrk'  nerves ;  whilst  in  the  deeply  situated  gray  substance 
which  represt^nts  the  extreme  anterior  horns  of  the  spinal  cord  are  nuclei 
of  the  spinal,  pneumogastriCj  aud  hypoglossal  nerves* 

In  the  gray  matter  of  the  spinal  cord  are  situated  the  trophic  cells 
of  tributary  mtisclea,  and  the  gray  miijsses  in  the  medulla  which  repre- 
sent isolated  portions  of  the  spinal  gray  matter  preserve  the  functions 
of  the  latter,  and  are  the  trophic  centres  of  the  various  nerves  which 
originate  in  the  medoila  and  are  supplied  to  the  muscles  of  the  head 
and  neck. 

When  the  anatomy  aud  physiology  of  the  medulla  oblongata  ai-e  com- 
prehended it  must  be  apparent  that  its  diseases  are  those  of  the  spinal 
cord,  the  only  diHerenees  l>eing  in  the  distribution  of  the  various  motor 
and  sensory  disturbances  induced.  Owing,  however,  to  the  greater  ac- 
tivity of  its  circulation,  the  medulla  suffers  more  frequently  from  hem- 
orrhages into  it  than  do  the  strictly  spinal  centres.  It  is,  in  its  turn, 
much  l€5ss  frequently  attacked  than  is  the  bniiu.  The  results  of  bull»ar 
hemorrhiiges  have  t>een  sufficiently  treated  under  the  general  head  of 
apoplexy*  (See  page  501. )  Foreign  growths  in  the  medulla  oblongata 
produce  localizing  symptoms  by  disturbances  of  the  nerves  w^hich  come 
from  the  medulla,  and  alsij  cause  a  more  or  less  pronounced  hemiplegia 
or  general  paralysis  by  i>ressing  upon  or  otherwise  interfering  with  the 
ftinction  of  the  descending  pyramided  ti*ac*t  or  tracts. 

Any  lesion  which  irritates  the  pneumogastric  centre  will  produce 
filowing  of  the  he^rt,  whilst  a  h^sion  which  paralyzes  the  pneumogastric 
centres  will  register  itself  in  rapidity  of  heart-action.  Lesions  of  the 
respiratory  centre  produce  most  serious  and  often  fatal  disturbances  of 
the  respiration. 

In  multiple  cerebro- spinal  sclerosis  the  formation  of  the  nodule  in  the 
medulla  oblongata  is  followed  by  symptoms  of  irritation  or  paralysis 
corresponding  to  the  seat  of  the  nodide.  For  a  detailed  description  of 
the  symptoms  which  follow  paralysis  of  the  various  nerves  having  origin 
in  the  medulla  obh>ngata,  st*e  article  on  Lijcal  Paralyses. 


GLOSSO-LABIAL    PARALYSIS.     BULBAR    PALSY. 

Definition.— A  poHomyelitis  affecting  the  motor  centres  in  the 
medulla  oblongata,  with  consequent  paralysis  aud  trophic  changes  in 
the  tributaiy  muscles. 

Glosso-labial  paralysis  is  in  no  proper  sense  a  distinct  disease ;  it  is 
only  a  form  of  chronic  poliomyelitis,  and  may  or  may  not  be  associated 
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with  similar  lesions  in  other  portions  of  the  spinal  system  and  the  corm- 
qaeut  symptoms  of  so-called  progressiYe  muscular  atrophy  in  the  affected 
parts.  We  retain  the  distinct  heading  simply  out  of  deference  to  a  custom 
which  originated  before  the  nature  of  the  disease  was  understood.  Its 
etiology  and  pathology  are  those  of  x)oliomyelitis. 

Symptomatology. — The  chief  symptoms  of  this  disease  are  a  pro- 
gressiYe  loss  of  power  in  the  tongue,  lips,  palate,  and  muscles  of  tiie 
throat,  associated  with  wasting  and  fibrillary  contractions  in  the  af- 
fected muscles.  The  tongue  is  protruded  more  slowly  and  imperfectly 
than  is  normal,  and  becomes  more  and  more  tremulous.  Owing  to  logg 
of  control  over  it,  the  pronunciation  of  the  lingual  vowels  and  of  the 
dental  consonants  is  imi>erfect.  The  weakness  of  the  lii>s  shows  itself 
by  the  £Eiilure  in  articulation  of  the  labial  consonants,  by  the  inability 
to  whistle,  by  tremulousness,  and,  finally,  by  the  loss  of  the  power  of  the 
mouth  to  retain  the  saliva,  which  dribbles  constantly.  As  the  disease 
is  almost  always  symmetrical,  the  mouth  is  not  drawn  to  one  side,  but 
the  wasting  of  the  parts  about  it  may  be  sufficient  to  make  the  orifice 
appear  much  larger  than  normal  and  to  confuse  the  naso-labial  folds. 
Sometimes  the  lips  during  laughter  separate,  but  are  incapable  of  spon- 
taneously returning  to  their  natural  position,  so  that  the  patient  is  forced 
to  replace  them  with  the  fingers.  If  the  palate  is  markedly  affected, 
the  voice  becomes  nasal. 

Deglutition  may  be  affected  early  or  late  in  the  disorder,  and,  as  the 
loss  of  power  of  swallowing  is  paralytic,  liquids  are  swallowed  with  much 
difficulty  and  are  apt  to  be  returned  through  the  nose.  In  some  instances 
the  larynx  is  attacked  and  the  voice  becomes  almost  inaudible,  without^ 
however,  being  completely  lost.  In  those  cases  in  which  the  nuclei  of 
the  respiratory  nerves  are  implicated  the  respiratory  muscles  undergo 
wasting  and  the  respiration  is  much  affected.  Any  attempt  at  violent 
movement,  or,  later  in  the  disease,  even  ordinary  walking,  may  cause  ft 
severe  attack  of  dyspnoea.  At  last  these  cyanotic  crises  come  on  spon- 
taneously in  furious  paroxysms,  which  may  occur  either  by  day  or  by 
night.  A  peculiar  symptom  which  especially  characterizes  this  dyspnoea 
is  a  sensation  of  excessive  fulness  of  the  chest,  which  is  probably  pro- 
duced by  the  feebleness  of  the  muscles  preventing  them  from  thoroughly 
emptying  the  lungs.  In  some  cases  the  nuclei  of  the  cardiac  nerves 
appear  to  be  attacked,  and  cardiac  crises  become  violent  and  alarming. 
These  are  especially  apt  to  be  present  in  those  persons  in  whom  the 
respiration  is  affected,  but  may  occur  without  the  respiratory  muscles 
suffering.  The  pulse  in  the  cardiac  crises  is  very  feeble,  irr^ular,  inter- 
mittent, and  at  last  may  be  imperceptible.  The  face  is  exceedingly  pale 
and  anxious,  and  there  is  habitually  an  intense  tensor,  with  a  sense  of 
impending  death.  The  ocular  muscles  may  be  affected  in  bulbar  palsy, 
although  they  usually  escape. 

Prognosis. — Death  always  results, — ^in  rare  cases  in  a  few  months, 
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more  commonly  in  fix)m  one  to  three  years ;  usually  from  paralytic  inter- 
ference with  swallowing  or  breathing. 

Diagnosis. — Glosso-labial  paralysis  may  be  confounded  with  the 
very  rare  instances  in  which  multiple  lesions  in  the  cerebrum  influence 
especially  the  muscles  of  the  mouth,  tongue,  and  throat  There  should, 
however,  be  no  difficulty  in  recognizing  the  true  nature  of  the  pseudo- 
bulbar paralysis,  because  the  paralyzed  muscles  do  not  undergo  atrophy, 
and  because  almost  of  necessity  there  must  be  associated  with  the  bulbar 
symptoms  hemiplegic  or  other  forms  of  motor  x)aralysis  or  spasm,  and 
also  disturbances  of  intellection  or  of  the  special  senses. 

A  number  of  very  curious  cases  have  been  reported  by  Ck)ldflams, 
£rb^  and  others,  in  which  the  symptoms  closely  resembled  those  of 
bulbar  paralysis,  but  in  which  careful  studies  of  the  medulla  made  after 
death  fiuled  to  detect  any  lesions.     According  to  Oppenheim,  these  cases 
agree  in  having,  besides  the  throat  and  mouth  symptoms,  ptosis,  and 
weakness  of  the  muscles  of  the  rump  and  of  the  extremities ;  and,  fur- 
ther, in  the  fact  that  there  is  no  wasting  of  the  affected  muscles.    The 
nature  of  the  lesion  is  entirely  obscure ;  it  may  be  that  the  cases  repre- 
sent a  hitherto  undescribed  disease,  but  it  is  more  probable  that  they 
are  instances  of  neuritic  atrophy  (see  page  615)  especially  affecting  the 
medulla  oblongata.    In  a  rapid  case  of  apparently  bulbar  paralysis,  which 
was  atypical  in  the  presence  of  bilateral  complete  facial  paralysis  and  of 
trigeminal  neuralgia,  and  which  ended  after  four  weeks  in  death  firom 
dyspnoea  and  coIlai>se,  Eisenlohr  found  that  the  lesion  was  a  multiple 
neuritis. 

Treatment. — There  is  no  known  specific  effective  treatment  of 
glosso-labial  paralysis.  As  the  power  of  swallowing  becomes  impaired, 
great  care  to  prevent  choking  should  be  exercised.  Crises  must  be  treated 
symptomatically. 
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CHAPTER  V. 


OBGANIO  DISEASES  OF  THE  SPINAL  OOBD  AND  ITS  MElfBRANES. 
SPINAL   LOCALIZATION. 

LOCALIZATION  of  Spinal  disease  is  twofold :  it  relates  disease,  in  the 
first  place,  to  the  anatomico-pliysiological  tracts  of  the  spinal  cord,  and, 
in  the  second  place,  to  the  vertical  position  of  the  lesion  in  the  cord. 
The  white  matter  of  the  spinal  cord  is  divided  into  certain  so-called 
longitudinal  tracts  or  columns,  which  are  set  forth  in  the  accompanying 
diagram. 

Fi(i.  13. 


Diagrammatic  sectioo  of  the  spinal  cord. 

The  i>osterior  median  column,  or  the  column  of  Ck)ll,  lies  immediately 
in  contact  with  the  posterior  fissure  of  the  cord.  It  is  composed  chiefly 
of  fibres  which  enter  through  the  posterior  nerve-roots  and  pass  upwanL 
The  increase  in  the  size  of  the  column  of  Qoll  from  below  upward  does 
not  seem  to  be  sufficient  for  the  accommodatiou  of  all  the  fibres  that 
enter  the  column,  supixmng  that  these  fibres  continuously  travel  upward 
to  the  brain ;  and,  further,  the  function  of  the  column  of  QoU  still  remains 
in  doubt :  it  is,  indeed,  probable  that  some  or  possibly  all  of  the  fibres 
escai>e  from  the  column  before  reaching  its  summit,  but  how  or  where  such 
escape  is  made  remains  as  yet  uncertain. 

Next  to  the  column  of  Goll  lies  the  postero-extemal  column,  the 
column  of  Burdach,  or  the  posterior  root-zone,  chiefiy  comx>osed  of  ver- 
tical fibres,  whose  function  is  at  present  unknown. 

The  direct  cerebellar  tract  seems  to  be  chiefly  composed  of  fibies 
which  enter  it  through  the  lateral  column  from  the  gray  substance  and 
pass  upward.  It  seems  to  have  the  function  of  conducting  impulses 
upward,  and,  according  to  Flechsig,  it  probably  carries  impressions  firom 
the  muscles  of  the  trunk. 

Both  the  lateral  pyramidal  tract,  ^^  crossed  cerebral  tract,"  and  the 
anterior  pyramidal  tract,  '^direct  cerebral  tract,"  or  column  of  T&roky 
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Fig.  14. 


are  oompoeed  of  fibres  whose  course  is  downward  fi*om  the  pyramids  of 
the  medulla.  At  the  decussation  of  the  pyramids  about  three-fourths  of 
the  fibres  cross  to  form  the  lateral  tract,  whilst  the  remaining  fourth  of 
the  fibres  enter  the  cord  without  decussation  and  constitute  the  anterior 
tract  The  fibres  of  both  pyramidal  tracts  finally  pass  through  the  gray 
matter  of  the  spinal  cord  into  the  anterior  horns,  and,  although  they 
have  not  been  traced,  almost  certainly  end  in  the  processes  of  the  motor 
cells.  Their  fimction  is  to  conduct  firom  above  downward,  and  they  prob- 
ably constitute  the  x)athway  by  which  impulses  from  the  motor  regions  of 
the  cerebral  cortex  reach  the  motor  ganglionic  cells  of 
the  spinal  cord,  whose  answering  discharges  provoke 
the  final  muscular  contraction. 

The  remaining  portion  of  the  white  matter  of  the 
spinal  cord  is  composed,  firsts  of  the  so-called  antero- 
lateral ascending  tract  (A.L.,  A.T.),  whicfi  forms  the 
periphery  of  the  anterior  portion  of  the  cord ;  second, 
of  the  mass  of  white  fibres  marked  in  the  diagram  as 
the  anterior  ground-fibres.     The  functions  of  these 
portions  of  the  spinal  cord  have  not  been  made  out 
Flechsig  also  anatomically  sei)arates  the  little  patch 
of  white  matter  between  the  lateral  pyramidal  tract 
and  the  gray  matter,  known  as  the  lateral  limiting 
layer.      The  separation  of  the  antero-lateral  tract 
from  the  so-called  anterior  ground-fibres  does  not 
seem  to  be  at  present  warranted,  either  on  anatomi- 
cal or  on  physiological  grounds.     Indeed,  it  is  doubt- 
fiil  whether  there  is  sufficient  continuity,  either  of 
structure  or  of  function,  for  any  of  the  imrts  of  the 
spinal  cord  spoken  of  in  this  paragraph  to  be  con- 
sidered as  distinct  columns  or  tracts;  also  whether 
^j  d^eneration  ever  follows  the  course  of  these 
i^ons. 

The  gray  matter  of  the  spinal  cord,  besides  numer- 
ous conducting  fibres,  contains  ganglionic  cells  whose 
processes  are  prolonged  into  nerve-fibres  composed 
solely  of  the  axis-cylinders.  The  ganglionic  cells  are 
arranged  in  groups  which  vary  in  different  x)ortions  Anatomy  of  the  upinai 
of  the  cord,  and  probably  in  the  same  portion  of  the  ^^^f^l^[^. 
cord  in  different  individuals.  The  most  readily  recog-  bar :  s,  sacrai :  co,  coccyx, 
nized  of  the  groups  are  the  small  inner  or  medial 
group,  situated  in  the  inner  anterior  angle  of  the  horns ;  the  large  anterior 
grouj),  placed  near  the  anterior  edge  of  the  horns,  in  the  middle  or  a  little 
to  the  outer  side  of  the  middle  of  the  margin ;  the  anterior  lateral  group, 
situated  in  the  outer  extremity  of  the  front  of  the  horns  (the  last  two 
groups  frequently  consolidate) ;  and  the  external  or  posterolateral  group, 
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which  is  usually  the  largest  aud  is  extended  in  the  posterior  outer  angle 
of  the  cord. 

The  most  condensed  statement  of  the  fiM^ts  neoeseary  for  the  practi- 
tioner to  know  for  the  purpose  of  locating  yertical  lesions  of  the  spinal 
cord  is  in  the  table  of  Starr.  By  means  of  this  table  and  Fig.  14  the 
yertical  position  of  almost  any  spinal  lesion  can  be  determined.  In 
studying  the  diagram  and  table  it  must  be  remembered  that  the  cerrical 
cord  is  divided  into  eight  segments,  and  that  ^'IL  and  m.  G."  in  the 
first  column  of  the  table  refers  to  second  and  third  cervical  segments ;  that 
the  dorsal  cord  is  divided  into  twelve  segments,  ^^  L  D.,"  and  so  on ;  that 
the  lumbar  cord  is  divided  into  five  segments,  and  the  sacral  also  into 
five  segments ;  thus,  '^  III.  to  V.  S."  means  third  to  fiflli  sacral  s^gmenta. 


MUICUB. 


Retlkx. 


BKMBAnoir. 


n.  and  m.  C. 


r^.c. 


V.C. 


VLC. 


vn.c. 


Bteraomastoid. 
Tntpeiiua. 

Scalenl  and  neck. 
Diaphragm. 

Diaphragm. 

Deltoid. 

Bloeps. 

Coraco-brachialii. 

Supinator  longua. 

Rhomboid. 

Sapna-  and  infra-spinatoi. 

Deltoid. 

Bloepe. 

Coraco-bnchialis. 

Bmchialia  anticns. 


Sopinator  longua. 
Bapinator  bxevis. 
Rhomboid. 
Terea  minor. 

Peotonlii  (clavicular  part). 
SerratuB  magnuB. 

Bicepa. 

BrachialiB  anticua. 
Pectoralia  (clavicular  part). 

Serratus  magnufl. 

Triceps. 

Extensori  of  wrist  and  flngeis. 

Pronaton. 


Tricepfl  (long  head). 

EztensoTB  of  wrist  and  flngeiB. 
Pronators  of  wrist. 

Flexon  of  wrist. 
Subscapular. 

Fectoralis  (costal  part). 
'  -♦^■idinus  doni. 


lypochondrium  (T). 

tudden  inspliatioo  produced 

by  sudden  prossure  b 

lower  border  of  ribs: 


Pupil.  Fourth  to  seventh  oer* 


>upU.  1 


Dilatation  of  the  pupil  pro- 
duced by  irritation  of  neck. 


Scapular. 

Fifth  cervical  to  first  dorsaL 


Irritation  of  skin  over  the 
scapula  produces  contrac- 
tion of  the  scapular  muscles. 


Supinator  longua. 
Tapping  its  tendon  in  wrist 
produces  flexion  of  forearm. 


Triceps. 

Fifth  to  sixth  cervical. 
Tapping  elbow  tendon  pro- 
duces extension  of  forearm. 

Posterior  wrist 
Sixth  to  eighth  cervicaL 
Tapping  tendons  causes  ex- 
tension of  hand. 

Anterior  wrist. 

Seventh  to  eighth  cervical. 
Tapping     anterior    tendons 
causes  flexion  of  wrist 

Palmar:  seventh  cervical  to 
flrstdonHd. 

Stroking  palm  causes  closure 
of  flngers. 


Back  of  head  to  vertex. 
Neck. 


Neek. 

Vpper  shoulder. 

Outer  arm. 


Back  of  shoulder  and  aim. 

Outer  side  of  arm  and  fan- 

arm,  flnont  and  back. 


Outer  Bide  of  fbreaxm,  flpot 
and  back. 

Outer  half  of  hand. 


Inner  Ride  and  back  ol 
and  forearm. 

Radial  half  of  hand 
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Smbmbxt, 


Muscles. 


Rkflix. 


Sensation. 


VIILa 


LD. 


UtoXILD. 


LL. 
LL 

EL 

HL 
IV.  L 

ItoILS. 

nLtov.a 


Flexon  of  wrist  and  fingen. 

Intrinsic  muscles  of  hand. 

Eztensors  of  thumb. 
Intrinsic  hand-muscles. 
Thenar  and  hjrpothenar  eml- 


Muscles  of  back  and  abdo- 


Erectores  spinse. 


nio-psoas. 


Sartorlus. 

Muscles  of  abdomen. 


Ilio>iisoas. 
Sartorlus. 
Flexors  of  knee  (Remak). 

Quadriceps  femoris. 

Quadriceps  femoris. 

Inner  rotators  of  thigh. 
Abductors  of  thigh. 

Abductofs  of  thigh. 

Abducton  of  thigli. 
Flexors  of  knee  (Ferrier). 

Tibialis  anticus. 

Outward  rotators  of  thigh. 

Flexors  of  knee  (Ferrier). 
Flexon  of  ankle. 
Extensors  of  toes. 

Flexors  of  ankle. 
Long  flexor  of  toes. 


Feronei. 

Intrinsic  muscles  of  foot 

Perineal  muscles. 


Epigastric  fourth  to  se?enth 
dorsal. 


Tickling  mammary  region 
causes  retraction  of  the  epi- 
gastrium. 

Abdominal  seventh  to  elev- 
enth dorsal. 

Stroking  side  of  abdomen 
retraction  of  belly. 


Cremasteric,  first  to  third  lum- 
bar. 


Stroking  inner  thigh  causes 
retraction  of  scrotum. 

Patellar  tendon. 

Striking  tendon  causes  exten- 
sion of  leg. 


Gluteal. 

Fourth  to  fifth  lumbar. 
Stroking  buttock  causes  dim- 
pling in  fold  of  buttock. 


Plantar. 

Tickling  sole  of  foot  causes 
flexion  of  toes  and  retrac- 
tion of  leg. 


Foot  reflex. 
Achilles  tendon. 
Over-extension  of  foot  causes 
rapid  flexion :  ankle-clonus. 
Blaader  and  rectal  centres. 


Forearm  and  hand,  inner 
half. 


Forearm,  inner  half. 
Ulnar  distribution  to  hand. 


Skin  of  chest  and  abdo- 
men in  bands  running 
around  and  downward 
corresponding  to  spinal 

Upper  gluteal  region. 


Skin  over  groin  and  front 
of  scrotum. 


Outer  side  of  thigh. 


Ftont  and  inner  side  of 
thigh. 


Inner  side  of  thigh  and  leg 
to  ankle. 

Inner  side  of  foot 


Back  of  thigh,  back  of  leg. 
and  outer  part  of  foot. 


Back  of  thigh. 

Leg  and  fbot,  outer  side. 


Skin  over  sacrmn. 

Anus. 

Perineum. 

Genitals. 


SPINAL   HEMORRHAQB. 

Hemorrhage  may  take  place  into  the  spinal  cord  itself  constituting 
the  so-called  hoBmaJtomyelia  or  spinal  apoplexy^  or  it  may  occur  into  the 
membranes  of  the  spinal  cord,  when  it  is  known  as  JuBmcUorrhaehis. 

Hsematomyelia  is  almost  always  secondary  to  various  diseases  of  the 
spinal  cord  ;  theoretically,  however,  it  may  occur  without  preceding  ob- 
vious organic  disease  of  the  spinal  cord  as  the  result  of  degeneration  of 
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the  coats  of  the  blood-vessels.  HsBmatorrhachis  may  be  secondary  to 
diseases  or  traumatism  of  the  membranes,  but  is  uot  ver^^  rai'e  as  a  con- 
sequence of  syphilitic  or  other  disease  of  the  blood-vessels. 

In  hcematomyelia,  with  or  without  loss  of  consciousness,  there  is  a 
sudden  motor  and  sensory  paralysis  of  aU  the  pjirts  below  the  seat  of  the 
hemorrhage.  Pain  is  very  rarely  severe,  and  is  often  practically  wanting. 
The  bladder  and  rectum  are  immediately  implicated.  Myelitis  is  usually 
rapidly  developed,  with  loss  of  reflexes,  muscular  atrophy,  decubitus,  etc. 
The  prognosis  is  absolutely  grave,  and  no  treatment  is  of  distinct  value. 
The  greatest  care  should  be  taken  to  prevent  the  development  of  bed- 
sores. 

In  hffimatori'hachis  the  paralysis  comes  on  rapidly,  but  not  abruptly, 
requiring  from  a  few  minutes  to  some  hours  for  its  completion.  It  is 
accompanied  with  gi-eat  pain  in  the  back  and  tearing  **  tiger-claw"  or 
burning  pains  in  the  extremity,  which  are  due  to  the  blood  as  it  forces  its 
way  along  the  membranes,  tearing  or  stretching  the  sensory  nerve-roots. 
Muscular  spasms  may  occur  from  irritation  of  the  anterior  roots.  The 
anaesthesia  is  usually  not  as  complete  as  in  spinal  hemorrhage,  nor  does  it 
at  its  upper  limits  cease  as  abruptly.  The  bladder  and  rectum  are  para- 
lyzed, imless  the  hemorrhage  is  a  very  small  one,  when  all  the  s^nnptoms 
are  impeifectly  develoi>ed. 

In  most  cases  the  diagnosis  between  htematomyelia  and  hfematorrhacliis 
is  easy.  If,  however,  a  very  large  vessel  bursts  in  the  spinal  membranes, 
the  symptoms,  except  in  the  presence  of  severe  pain,  may  closely  simulate 
those  of  an  intra-spinal  hemorrhage.  The  prognosis  of  hnmatorrhachis  is 
very  serious,  most  of  the  cases  ending  fatally.  When  the  hemorrhage  is 
very  small,  however,  recovery  with  some  impairment  of  function  is  pos- 
sible. There  is  no  specific  treatment  In  a  robust  subject  venesection 
would  be  justifiable. 

SPINAL  EMBOLISM  AND  THROMBOSIS. 
Embolic  and  thrombotic  arrest  of  circulation,  except  as  secondary 
complications  of  previously  existing  diseases  in  the  spinal  cord,  are  among 
the  rarest  of  clinical  phenomena.  If  a  vessel  of  any  size  were  affected  the 
symptoms  would  resemble  those  of  intra-spinal  hemorrhage ;  and  as  a 
secondary  result  of  such  arrest  of  circulation  there  would  be  a  softening 
of  the  spinal  cord  similar  to  the  softening  of  the  brain.  Such  pathological 
condition  of  the  spinal  cord  has  been  recognized;  and  is  usually  spoken 
of  as  due  to  a  myelitis.  True  softening  is,  however,  always  necrobiotic, 
and  even  if  it  be  associated  with  a  neoplasm  or  a  localized  inflammation 
of  the  spinal  cord  is  not  inflammatory,  but  is  due  to  interference  with 
the  circulation  by  the  neoplastic  or  inflammatory  products.  It  is  also 
probable  that  in  some  cases  wide-spread  degeneration  of  the  vessel- walls 
may  lead,  without  absolute  arrest  of  circulation,  to  softening  of  the  spinal 
cord.    The  symptoms  which  accompany  sofl^ening  are  progressive  paralysiB 
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of  the  fimctions  of  the  part  affected,  without  fever,  spasm,  or  other  evi- 
dences of  irritation.    The  prognosis  is  hopeless ;  treatment  without  avaiL 

SPINAL   ANEMIA. 

Under  the  name  of  spinal  anaemia  is  described  by  various  authorities 
a  hysteroidal  condition  (see  page  409)  which,  so  fer  as  we  have  any  definite 
information,  has  no  connection  or  relation  with  anaemia  of  the  spinal  cord. 
We  have  little  knowledge  concerning  true  spinal  ansBmia,  but  it  is  certain 
that  a  violent  hemorrhage,  or  a  violent  purgative,  will  occasionally  pro- 
duce a  partial  paraplegia  which  is  recovered  from  in  due  time ;  and  it  is 
natural  to  explain  such  pai*aplegia  by  the  theory  of  loss  of  power  in  the 
spinal  centres  from  fEiilure  of  proper  blood-supply.    In  profound  essential 
anaemia  tingling  and  numbness,  with  some  loss  of  muscular  power  in  the 
legs  and  arms,  are  sometimes  seen,  and  may  be  due  to  lack  of  blood  in  the 
cord.     Degenerations  of  the  cord  certainly  occur,  however,  in  pernicious 
anaemia,  and  if  during  ansBmia  a  complete  paraplegia  develops  it  is  prob- 
ably always  hysterical  or  organic     The  loss  of  functional  activity  of  the 
spinal  cord  from  bloodlessness  is  to  be  treated  by  absolute  rest,  highly 
nutritious  diet,  iron,  strychnine,  bitter  tonics,  etc. 

HYPEREMIA  OP   THE   SPINAL  CORD. 

Concerning  hyperemia  of  the  cord  itself  we  have  no  definite  know- 
ledge. It  is  possible  that  various  neurasthenic  symptoms  are  due  to  loss 
of  power  in  the  blood-vessels  of  the  cord  and  consequent  local  congestion. 
Hemorrhage  into  the  cord  is  said  to  have  been  produced  by  excessive 
coitus,  and  probably  in  sexual  exhaustion  local  weakness  of  the  blood- 
vessels in  the  lumbar  cord  from  frequent  excessive  distention  is  an  influ- 
ential &ctor. 

It  is  further  probable  that  there  is  a  form  of  ascending  paralysis,  so 
called  (see  Landry's  paralysis),  in  which  the  lesion  is  an  intense  conges- 
tion of  the  enormous  plexus  of  veins  surrounding  the  spinal  cord  and 
of  the  vessels  within  the  cord.  Certainly  we  have  seen  cases  in  which, 
after  excessive  exertion  with  exposure,  numbness,  partial  parapl^ia,  and 
lessening  of  reflex  activity  have  rapidly  develoi)ed,  and  increased  and 
ascended  until  death  frt)m  paralysis  of  respiration  has  occurred ;  and  at 
the  autopsies  we  have  found  great  engorgement  of  the  vessels  with  serous 
exudation,  or,  in  other  words,  a  condition  of  the  cord  similar  to  so-called 
serous  apoplexy  in  the  brain. 

Whenever,  after  violent  exertion,  violent  sexual  excitement  with 
rei)eated  coitus,  or  the  like,  symptoms  suggesting  congestion  of  the 
spinal  cord  are  present,  if  the  patient  be  robust,  general  blood-letting 
and  wet  and  dry  cupping  along  the  vertebral  column  may  be  practised. 
1£  numbness  and  weakness  persist,  absolute  rest  in  bed  on  the  side  (not 
on  the  back)  should  be  prescribed,  and  ergot  freely  given  (a  drachm 
a  day  of  the  extract).     In  the  very  b^^ning  of  such  an  attack  large 
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]iyx>oder]]iic  injections  of  the  extract  of  ergot  might  advantageously  be 
given. 

ACUTE   SPINAL  MENINGITIS. 

Definition. — An  acute  inflammation  of  the  spinal  membranes,  not 
syphilitic. 

Some  authorities  distinguish  between  acute  spinal  pachymeninffitis^  or 
inflammation  of  the  dura  mater,  and  aciUe  leptomeninffUiSj  or  inflammation 
of  the  arachnoid  or  pia  mater.  Almost  invariably,  however,  all  the  mem- 
branes are  aflected,  though  it  is  alleged  that  septic  and  traumatic  menin- 
gitis may  be  confined  to  the  dura  mater. 

Etiology. — Acute  spinal  meningitis  is  affirmed  to  be  sometimes  pro- 
duced by  severe  exx)osure  to  heat  or  cold,  but  in  the  great  msyority  of 
cases  it  is  due  to  infection.     It  occurs  most  frequently  in  young  males. 

Pathology. — In  its  pathological  anatomy  spinaJ  meningitis  is  com- 
pletely parallel  to  cerebral  meningitis. 

Symptomatology. — Acute  spinal  meningitis  usually  begins  with  a 
febrile  disturbance,  accompanied  by  severe  pain  along  the  whole  back, 
soon  spreading  throughout  the  body  and  limbs.  The  spinous  procesBes 
are  not  tender,  but  motion  of  the  body  or  limbs  usually  increases  the  x>ain. 
Violent  tonic  spasms  come  on  in  a  very  few  hours,  spreading  fix)m  the  back 
muscles  to  the  whole  body,  and  result  in  opisthonotos  or  other  forced 
positions  of  the  trunk  and  rigid  flexion  of  the  limbs.  The  spasm  and  x>ain 
produced  by  attempts  at  motion  give  an  apx>earance  of  x>aralysis,  but  until 
very  late  in  the  disorder  there  is  little  true  loss  of  muscular  power.  The 
reflexes  are  grossly  exaggerated ;  retention  of  urine  and  constipation  com- 
monly develop  early ;  hyi)ersBsthesia  is  in  most  cases  an  early  symptom, 
but  may  finally  give  place  to  anesthesia,  which  is  apt  to  occur  in  x)atcheB. 
Consciousness  and  intellection  are  not  primarily  affected,  but  there  may 
be  delirium  and  even  coma  before  death. 

Diagnosis. — ^The  only  disease  with  which  spinal  meningitis  can  readily 
be  confounded  is  rheumatism.  The  rapid  development  of  the  symptoms, 
the  universality  of  the  pain  and  spasm,  the  wide-spread  hypersBSthesia, 
the  exaggeration  of  the  reflexes,  and  the  general  severity  of  the  attack 
characterize  the  spinal  disease. 

Prognosis. — Death  may  occur  in  two  da3^,  but  if  the  x>atient  survive 
a  week,  recovery,  with  more  or  less  i)ermanent  disablement  from  con- 
tractures and  paralyses,  is  the  ordinary  result  The  more  severe  the 
symptoms  the  more  guarded  should  be  the  prognosis.  A  sudden  great 
rise  of  temperature  or  a  serious  interference  with  respiration  or  with 
d^lutition  usually  presages  death. 

Treatment. — Blood-letting,  general  or  local,  the  rapid  induction  of 
ptyalism  by  mercurial  inunction,  and  the  use  of  very  active  counter-irrita- 
tion over  the  back,  find  their  justification  in  the  seriousness  of  the  local 
disease  in  cases  of  sthenic  tj'pe  with  no  apparent  infection ;  in  infectious 
cases  mild  coimter-irritation  constitutes  about  the  whole  direct  treatment. 


DISEASES  OF  THE  SPINAL  MEMBRANES.  547 

Absolute  quiet  and  rest  should  be  enjoined.  The  food  at  first  should  be 
liquid,  non-stimulating,  and  moderately  nutritive,  but  afterwards  should 
be  both  nutritive  and  stimulating.  During  convalescence  absolute  care 
must  be  enjoined  to  protect  from  any  chilling  of  the  surfeice  or  any  &tigue 
of  the  nervous  or  the  muscular  system. 

CHRONIC   SPINAL  MENINGITIS. 

DEFiNmoN. — A  chronic  inflammation  of  the  spinal  membranes. 
Chronic  spinal  meningitis  may  be  localized  or  general. 
The  most  important  local  form  is  the  cervical  pcLchymeningitis  of  Char- 
cot, which  usually,  if  not  always,  is  of  syphilitic  origin.     After  death  the 
cervical  spinal  membranes  are  found  enormously  thickened  and  accompa- 
nied by  secondary  changes  in  the  cord  and  nerve-roots,  due  to  pressure. 
Two  stages  of  the  disease  are  recognized  :  first^  that  of  irritation ;  second, 
that  of  paralysis ;  but  the  separation  of  these  two  stages  is  artificial.    Pain 
in  the  back  of  the  neck,  extending  into  the  head  and  along  the  arms,  asso- 
ciated with  stiffness  and  muscular  weakness  of  the  parts  and  increased  by 
movement,  constitutes  the  chief  symptom  of  the  first  stage.    Vesicular  or 
other  trophic  skin-lesions  due  to  inflammation  of  the  nerve-roots  are  often 
present     The  second  or  i)aralytic  i>eriod  is  characterized  by  loss  of  mus- 
cular power,  with  muscular  atrophy  especially  affecting  the  domain  of  the 
uhar  and  median  nerves,  and  foUowed  by  contractures  which  extend  the 
hand  and  the  forearm  and  flex  the  fingers  into  a  claw-like  piosition.    The 
disease  may  finally  ascend  upward  and  downward  and  give  rise  to  wide- 
spread symptoms  of  chronic  meningitis.   The  treatment  of  cervical  pachy- 
meningitis should  be  actively  antisyphilitic  until  success  or  failure  is 
reached.     Long-continued  and  severe  counter-irritation  (with  the  actual 
cautery)  is  also  indicated.    In  the  advanced  disease  no  treatment  is  of 
avail. 

Generalized  chronic  spinal  meningitis  is  almost  always  alcoholic,  specific, 
or  traumatic.  Its  most  important  symptoms  are  pain  in  the  back  and 
limbs,  increased  by  active  or  passive  movements ;  hypersesthesia,  perhaps 
associated  with  spots  of  ansesthesia  ;  heightening  of  the  reflexes,  or  in  ad- 
vanced stages  loss  of  the  reflexes ;  muscular  contractures,  followed  by  loss 
of  power  and  wasting  of  the  muscles.  Mercurials  and  iodides  should  be 
administered,  absolute  rest  should  be  enjoined,  and  the  actual  cautery 
or  other  counter-irritant  should  be  freely  and  repeatedly  used,  unless 
failure  to  improve  shows  that  the  case  is  hopeless.  Analgesics,  hyp- 
notics, and  similar  remedies  may  be  given  pro  re  nata. 

SPINAL  ABSCESS. 

Abscess  of  the  spinal  cord  is  probably  always  infectious:  it  may 
be  suspected  when  severe  spinal  symptoms  rapidly  develop  during  a 
septicemia.     It  ends  in  a  destructive  myelitis,  which  is  almost  invariably 
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SPINAL  TUMOR. 

Almost  any  form  of  neopla8in  may  be  formed  inside  of  the  spinal 
column,  producing  symptoms  which  vary  according  to  the  size,  position, 
and  rapidity  of  growth  of  the  tumor.  The  symptoms  can  best  be  studied 
as  cord-symptoms  and  root-symptoms. 

The  cord-symptoms  are  sharply  limited, — ^loss  of  motion  and  sensation, 
with  heightening  of  the  reflexes,  and  without  trophic  changes.  If  the 
tumor  be  of  very  slight  growth,  ono  side  of  the  spinal  cord  may  be  so 
pressed  upon  as  to  lose  its  ftinctional  power  much  earlier  than  the  other 
part;  indeed,  one  function  of  one-half  of  the  cord  may  be  primarily 
affected.  In  this  way  a  sensory  or  a  motor  monoplegia  or  a  coexistent 
sensory  and  motor  monoplegia  may  result  from  a  tumor. 

The  root-symptoms  are  most  marked  when  the  tumor  is  of  such  char- 
acter that  it  spreads  into  and  involves  the  nerve-roots.  They  consist  of 
-pBin,  si)asm,  and  motor  and  sensory  paralysis,  followed,  it  may  be,  by 
atrophy  of  the  affected  muscles,  with  reaction  of  d^eneration. 

The  pain  of  a  spinal  tumor  may  be  slight  or  atrocious.  It  may  consist 
of  a  heavy  localized  ache  deep  in  the  back,  but  usually  is  a  burning, 
lancinating,  tearing  pain,  following  the  course  of  the  nerves  and  girdling 
the  body  in  an  agony,  or  more  rarely  affecting  the  arms  or  legs.  Com- 
plete anaesthesia  may  finally  be  produced  without  abatement  of  the  pain, 
constituting  a  form  of  anesthesia  dolorosa  which  is  almost  characteristic 
of  cancer. 

Diagnosis. — ^The  recognition  of  a  spinal  tumor  depends  upon  the 
slow  simultaneous  development  of  sensorj^  and  motor  paralysis,  without 
trophic  changes  or  loss  of  reflexes,  and  the  abrupt  limitation  of  this  paral- 
ysis by  a  narrow  zone  of  partial  palsy.  In  other  words,  the  connection 
between  the  cord  and  the  brain  is  severed,  and  an  abrupt  line  of  motor 
and  sensory  paralysis  marks  the  seat  of  the  separation  of  conduction. 
Trophic  changes  can  occur  only  as  the  result  of  secondary  lesions  of  the 
cord.  A  tumor  is  distinguished  from  the  transverse  myelitis  of  spinal 
caries  by  the  slowness  of  its  development  and  by  the  lack  of  tendemeffi 
upon  direct  or  indirect  pressure  upon  the  vertebrsB.  Atrocious  pain  is 
characteristic  of  the  cancerous  tumor,  but  the  caries  which  produces  a 
transverse  myelitis  may  also  be  attended  with  great  i>ain,  due  to  a  sec- 
ondary inflammation  of  the  sensory  nerve-roots. 

Treatment. — There  is  no  effective  medicinal  treatment  for  a  non- 
specific spinal  tumor.  If  the  tumor  have  been  accurately  located,  and 
be  not  cancerous  or  syphilitic,  surgical  interference  will  be  justifiable. 

ACUTE  ASCENDING  PARALYSIS.    LANDRY'S   PARALYSIS. 

Definition. — An  acute  disease  of  uncertain  pathology,  characterized 
by  the  rapid  and  progressive  development  of  motor  paralysis,  usually 
commencing  in  the  lower  extremities,  and  finally  involving  the  whole 
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Diuscalar  system ;  witlioiit  trophic  alt-erations^  or  pronounced  disturb- 
ances of  sensation,  but  with  enlargeincot  of  the  spleen  and  lymphatic 
glands. 

ExiOLO^SrY, — Acut-e  aaceniling  paralysis  has  in  various  etuK^  been 
attributed  to  exposure  or  recorded  a^  a  setinel  of  an  infectious  diseikse^ 
bnt  is  still  of  very  doubtful  etiological  relations,  especially  in  view  of 
the  tsLCt  that  the  rt^^orded  caaee  i>rot)ably  represent  several  different 
disea^ies. 

Morbid  Anatomy. — Focal  myelitis  and  midtiple  neuritis  have  been 
recorded  m  the  essential  lesions  of  cases  of  ascending  pamlysLs,  but  do 
not  l>eloug  to  the  dLS4?ii^,  Typical  ascending  paralysis  may  result  in 
death  witiiont  a  lesion  either  of  the  nervecentre-s  or  of  the  nerve- trunks 
that  can  be  recognized  by  our  prevsent  methotls.  The  excessive  venous 
congestion  and  increase  in  the  ccrebro-spinal  liquid  found  after  death  in 
some  of  these  cas<?s  suggest  that  the  dLs+»a.s<3  is  an  ixcute  congest  ion  (jf  the 
spinal  cord  with  tedenia  j  but,  on  the  other  hand,  in  some  of  the  csases 
there  is  no  such  congestion,  st>  that  it  would  seem  either  that  there  are 
two  distinct  diseases,  one  congestion  of  the  cord,  one  something  else 
having  the  stime  symptoiiLS,  or  else  that  tlie  congestion  is  a  secondary 
result  of  the  original  ilisease,  and  not  the  cause  of  the  syyiptoms.  Under 
these  circumstances  two  theorii^  of  the  disease  naturally  confront  uk  :  the 
one  thiit  the  lesion  m  an  acute  inflammatory  hyj>eneiiiia*  M'hich  may  dis- 
api>ear  at  dt^th  or  may  produce  changes  which  we  can  recognize ;  the 
other  that  the  symptoms  of  Landry's  pamlysis  are  due  to  a  toxsemia. 
The  second  of  these  theories  seems  at  prt^**ent  the  more  probable.  The 
enlargement  of  the  spleen  and  of  the  lymphatic  glands  strongly  indi- 
I  cates  that  the  disease  belongs  to  the  infectious  class  and  is  due  to  the 
presence  of  micro-organisms.  In  corrnlxiration  of  this,  Baumgjirten  and 
C'ni-schmann  assert  that  they  have  found  bacteria  in  the  enlarged  glands ; 
bnt  Wt^tphal,  Kahler  and  Pick,  and  othei's  have  looked  for  them  in 
these  placi'^  without  success.  Centanni  found  in  a  t>  pical  case  of  Landry's 
paralysis  a  peculiar  bacillus,  which  existetl  in  moderate  nunibei-s  in  the 
spinal  cord,  but  in  great  numl>ers  in  the  periiiiheral  nerves,  where  it 
formed  colonies  which  had  resulted  in  structural  altenitions  of  the  nerve- 
fibres,  not  of  the  nature  of  neuritis,  but  of  a  neuromycosLs,  This  dis- 
covery of  Cen tannics  has  ljei*u  confirmed  by  Eiscnlohr,  wlui  in  two  cases 
found  a  wide-spread,  partially  interstitial,  partially  parenchymatous  alter- 
ation of  the  peripheral  nerves  extending  to  the  extreme  end-filaments 
of  the  nerves,  caused  by  the  presence  of  various  forms  of  ndcrococci, 
which  micrococci  also  existed  to  some  extent  in  the  spinal  cord,  where 
they  appeared  to  have  set  up  an  acute  myelitic  process. 

Further,  a  scri<^  of  symptoms  like  those  of  Landry- s  paralysis  have 
l>eeu  produced  l>y  inoculations  of  microl>es  fr*»m  typhoid -fever  spleen 
and  other  sources.  Oettinger  and  Maresco  in  a  Landry's  paralysis  after 
variola  detected  streptococci  in  the  eeUs  and  blood-vessels  of  the  spinal 
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cord.  Albu  failed  to  find  any  organisms  in  a  case  of  aUeged  ascending 
paralysis,  in  which,  however,  there  was  no  enlargement  of  the  spleen.  It 
is  most  probable  that  Landry's  paralysis  comprises  several  diseases,  and 
among  them  an  infections  myelitis  in  which  death  may  occur  before  the 
changes  of  the  spinal  cord  have  gone  far  enough  to  be  recognized. 

Symptomatology. — ^Ascending  paralysis  may  come  on  abruptly  dur- 
ing apparent  health,  or  be  preceded  by  malaise  and  parsesthesia.  The 
first  distinct  manifestation  is  a  feeling  of  numbness  and  weight  in  the 
feet^  soon  followed  by  loss  of  power,  which  with  the  numbness  rapidly 
increases  until  in  a  few  hours  the  subject  cannot  stand.  The  paral}*si8 
continues  to  increase  and  to  mount  higher,  involving  the  muscles  of  the 
trunk  and  of  the  upper  extremities.  Dyspnoea  develops  from  the  loss  of 
power  in  the  diaphragm  and  the  respiratory  muscles ;  d^lutition  becomes 
difficult  or  impossible ;  the  voice  grows  feeble  and  inarticulate,  or  it  niay 
be  suppressed ;  and  death  results  from  paralytic  asph^^xia  in  two  or  three 
days.  As  the  paralysis  ascends  it  involves  all  the  muscles  in  its  courBe, 
but  the  muscles  of  the  fia>ce  and  eyes  are  rarely  attacked,  probably  because 
death  occurs  before  they  are  reached.  Intelligence  and  consciousness  are 
preserved  until  the  last  The  sensory  symptoms  consist  of  a  slight  feeling 
of  numbness,  with  perhaps  dulling  of  sensation.  The  sphincters  are  not 
affected,  unless  it  be  very  late  in  the  disorder.  The  reflexes  suffer  with 
the  motor  paral}^is.  The  muscles  do  not  undergo  changes  in  bulk  or  in 
their  relations  to  electrical  currents. 

Since  enlargement  of  the  spleen  was  first  noted  by  Westphal  it  haB 
been  frequently  found,  and  it  is  probably  a  constant  symptom  in  one 
form  of  Landry's  paralysis.  Enlargement  of  the  lymphatic  glands  is  also 
present  in  a  m^'ority  of  cases.  Absence  of  marked  fever  appears  to  be 
a  characteristic  of  the  disease,  although  distinct  elevation  of  temperature 
has  been  noted.  Cases  have  been  reported  of  alleged  Landry's  paralysis 
in  which  the  medulla  was  the  first  part  of  the  cord  to  be  attacked,  so  that 
speech,  deglutition,  and  respiration  were  primarily  affected.  It  is,  how> 
ever,  very  doubtfid  whether  these  cases  should  be  considered  as  instancea 
of  the  disease. 

Diagnosis. — From  acute  central  myelitis,  and  also  from  ordinary 
multiple  neuritis,  Landry's  paralysis  is  distinguished  by  the  absence  of 
disturbances  of  sensibility,  of  trophic  changes,  of  alterations  of  tlie 
electro- muscular  contractility,  of  high  fever,  and  of  early  paral^'sis  of  the 
sphincters,  as  well  as  by  the  rapid  loss  of  the  reflexes.  Oases  have  been 
reported  in  which  a  neuritis  confined  to  the  motor  roots  has  been  said 
to  have  caused  symptoms  scarcely  to  l>e  distinguished  from  those  of 
ascending  paralysis. 

The  enlargement  of  the  spleen  and  of  the  lymphatic  glands  should 
always  be  carefully  examined  for.  If  both  are  absent*,  the  case  probably 
represents  some  form  of  the  disease  different  from  that  in  which  these 
parts  are  enlarged.    It  is  possible  that  various  poisons  may  induce  similar 
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spinal  symptoms,  and  there  is  plausibility  in  the  theory  that  ascending 
paralysis  following  severe  exposure  is  of  rheumatic  origin. 

Prognosis. — ^The  prognosis  is  always  very  grave.  In  rare  cases  arrest 
of  the  ascent  takes  place  and  recovery  results. 

Treatment. — Absolute  rest,  careful  feeding,  symptomatic  treatment, 
and  the  free  use  of  the  extract  of  ergot  in  the  hope  of  diminishing  spinal 
congestion,  constitute  about  all  that  can  be  safely  done  in  Landry's  paral- 
fBis.  If  a  case  should  present  itself  having  arterial  excitement^  venesec- 
tion might  possibly  be  justified ;  while  the  very  free  use  of  salicylates 
would  be  called  for  by  a  strong  suspicion  of  rheumatic  origin, 

ACUTE   MYELITIS. 

Definition. — An  acute  inflammatory  aflfection,  involving  the  whole 
thickness  of  the  cord  and  producing  paralysis  of  motion  and  sensation, 
with  trophic  changea 

Etiology. — Acute  myelitis  is  most  frequent  between  the  twentieth 
and  the  fortieth  year  of  life,  and  occurs  more  often  in  men  than  in  women. 
It  may  be  of  infectious  origin,  and,  probably  in  this  way,  occasionally  de- 
velops in  chronic  tuberculosis,  in  chronic  syphilis,  and  in  the  puerperal 
state.  It  may  be  induced  by  traumatism  and  by  inflammatory  diseases 
of  the  parts  immediately  adjacent  to  the  cord.  Sexual  excesses,  unnatural 
coitus,  and  violent  bodily  exertion  are  assigned  causes.  That  the  com- 
bination of  excessive  physical  exei-tion  with  exposure  will  produce  it  is 
indicated  by  the  large  number  of  cases  which  have  occurred  among  sol- 
diers during  winter  campaigns. 

Morbid  Anatomy. — ^The  myelitic  cord  may  be  completely  diffluent, 
or  it  may  be  soft,  yielding  a  reddish-yellow  or  brownish  and,  to  the  naked 
eye,  structureless  section.  Any  portion  of  the  cord  may  be  attacked,  but 
the  dorsal  cord  is  especially  liable.  The  whole  thickness  may  be  com- 
pletely disorganized,  but  the  gray  matter  in  most  cases  is  the  centre  of 
attack  :  hence  the  term  central  myelitis.  Not  rarely  the  disease  takes  the 
form  of  small  foci  scattered  through  the  cord,  constituting  insular  or  dis- 
senUnated  myelitis.  Rupture  and  necrosis  of  capillaries,  and  even  of  large 
blood-vessels,  give  varying  brownish  or  reddish  tints  to  the  tissue,  or 
give  origin  to  small  blood-clots  (hemorrhagic  myelitis).  The  line  between 
sound  and  diseased  tissue  is  never  abrupt,  the  latter  always  shading  into 
the  former.  When,  however,  the  acute  disease  passes  into  the  chronic 
condition  the  neurogliar  tissue  around  the  focus  of  inflammation  under- 
goes hyperplasia  and  sclerosis,  so  that  the  focal  debris  is  shut  off  and  may 
finally  be  absorbed,  leaving  the  sclerosed  tissue  as  a  thick-walled  cyst 
The  nerve  elements  in  acute  myelitis  suffer  rapid  degeneration.  The 
multipolar  cells  become  irregularly  swollen,  with  their  processes  broken 
and  i^runkcn,  their  structure  coarsely  granular,  or  in  later  stages  form- 
less, and  finally  break  up  into  debris.  The  nerve-filaments  first  enlarge 
and  have  their  axis-cylinders  especially  thickened,  then  they  become  mo- 
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niliform,  and  finally  they  break  up.  In  the  end  the  myelitic  tissue  oonfflstB 
of  debris,  with  remains  of  nerve  cells  and  filaments  mixed  with  drops  and 
masses  of  myelin,  large  gninular  corpuscles,  pigmented  granules,  altered 
blood-corpuscles,  etc  Gray  myelitis,  so  culled,  is  the  condition  in  which 
there  has  been  an  attempt  at  recovery  with  absorption  of  debris,  and  tlie 
formation  of  connective  tissue  passing  into  sclerosis.  Under  no  circum- 
stances  is  there  any  repair  of  damaged  nerve-iilaments. 

The  general  myelitic  process  is  commonly  viewed  as  inflammatory,  and 
as  consisting  of  three  stages  :  first,  hyperemia  and  exudation  (red  sofien- 
ing) ;  second,  fiitty  degeneration  and  resorption  (yellow  softening) ;  third, 
terminal  stage  (cysts,  sclerosis,  etc.).  Some  authorities,  however,  deny 
that  myelitis  is  in  truth  an  inflammation ;  while  Spitzka  affirms  that 
there  are  no  records  in  literature  to  show  that  there  is  a  primarj'  stage 
of  congestion  and  leukocytal  inflammation. 

Symptom ATOixxiY. — Fever  usually  ushers  in  an  attack  of  acute  mye- 
litis, but  uuiy  be  entirely  absent  even  in  a  fatal  case.  It  also  may  rapidly 
suliside,  but  usually  persists  without  the  temperature  rising  above  101^ 
or  102°  F.  In  some  cases  there  are  ii'regular  paroxysms  of  intense  fever, 
wliilst  a  great  rise  of  temperature  is  not  a  rare  precursor  of  death.  The 
spinal  symptoms  are :  first,  those  of  irritation ;  second,  those  of  paralysis. 
The  symptoms  of  irritation  belong  to  the  earliest  stages  of  the  disease,  and 
are  usually  soon  lost,  in  some  cases  to  reappear  when  partial  convales- 
cence develops.  They  consist  of  twitching  of  the  muscles,  tonic  or  clonic 
contractures,  exaggei*ation  of  the  reflexes,  tingling,  numbness,  violent 
formication,  shooting  pains,  excessive  distress  during  micturition  and 
defecation ;  even  after  a  complete  abolition  of  sensibility  violent  pain  may 
be  left,  constituting  a  true  anaesthesia  dolorosa.  The  suffering  may  be  in- 
tense, with  bitter  complaints  of  a  burning  girdle  of  molten  iron,  a  thrust- 
ing of  heated  needles  through  the  limbs,  a  drawing  or  tearing  of  muscles 
from  the  body,  etc.  Excessive  sensitiveness  of  the  spinous  prooeflses, 
especially  to  hot  or  cold  applications,  is  not  rare.  True  hyi>erffisthe6ia  is 
not  common,  but  a  peculiar,  diffused,  painful,  vibrating  sensation  may  in 
the  early  stages  be  produced  by  touching  a  part  (dysa^sthesia  of  Charcot). 
True  sexual  excitement  is  never  present,  but  painful  priapism  may  last 
even  into  the  paralytic  stage.  Ck)mplete  motor  and  sensory  paralysis, 
with  flaccid  muscles  and  loss  of  all  reflexes  and  of  power  over  the  sphinc- 
ters, marks  the  paralytic  stage.  Usually,  but  not  alwa^^s,  the  paralysis  is 
in  the  form  of  a  paraplegia.  The  upper  portion  of  the  cord  may  be  in  the 
flrst  stage  whilst  the  lower  is  in  the  second  stage  of  the  disease,  so  that 
the  symptoms  of  irritation  will  be  present  in  the  upper  portion  of  the 
body  whilst  below  all  is  paralyzed.  Vaso-motor  paralysis  may  show  itself 
in  a  temporary  rise  of  temperature  in  the  x)aralyzed  parts,  but  the  affected 
extremities  soon  grow  cold  and  bluish,  and  are  often  swollen  by  a  difEhsed 
oedema.  The  excretions  rapidly  become  abnormal ;  even  after  two  days 
the  urine  may  be  highly  alkaline,  bloody,  muoo-pomlent,  and  loaded  with 
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the  crystals  of  triple  phosphates,  whilst  the  perspiration  is  excessive, 

irregular,  and  altered  in  quality.     Muscnlar  atrophy,  with  reaction  of 

degeneration  and  finally  complete  loss  of  electro-contractility,  appears 

very  early.     The  trophic  bed-sore,  decubitus  dcutus,  usually  attacks  the 

sacro-gluteal  r^on,  but  occasionally  appears  in  the  heels  or  other  portions 

of  the  body.    The  first  warning  consists  of  one  or  several  dark-red  or 

violet  erythematous  patches,  variable  in  extent  and  irr^ular  in  shai>e. 

Tithin  twenty-four  or  forty-eight  hours  reddish  or  brownish  vesicles  or 

bnlise  form  in  the  central  portions  of  the  erythema.     In  rare  cases,  under 

careful  management,  the  blebs  wither  and  disappear  without  further 

sympcomii.     Usually,  however,  the  elevated  epidermis  drops  off,  leaving 

a  bright-red  surface  with  bluish  or  violet  points  or  patches,  and  with 

swdling  and  sanguinolent  infiltration  of  the  surrounding  tissue.    Quickly 

the  reddish  surface  becomes  blackened,  and  a  slough  of  variable  extent 

fcrms.    The  whole  buttock  may  thus  melt  down  in  the  course  of  a  few 

ikouis.    Sometimes  the  process  is  arrested  and  the  slough  separates,  but 

oftener  the  process  continues,  and,  unless  the  patient  dies  too  quickly,  the 

deeper  muscles,  with  the  nerve-trunks  and  arterial  branches,  are  laid  bare, 

and  finally  the  bones  themselves  are  exposed. 

lu  acute  myelitis  the  vision  is  not  usually  affected,  but  when  the  disease 
is  situated  very  high  up  in  the  cord  irr^ularities  of  the  pupil  and  even 
strabismus  may  be  produced ;  whilst  contraction  of  the  field  of  vision, 
amblyopia,  and  amaurosis  have  been  recorded  as  results  of  complicating 
optic  neuritis. 

Acute  myelitis  varies  indefinitely  in  the  rapidity  of  its  course,  but  for 
the  purposes  of  discussion  we  may  recognize  three  types,  with  the  under- 
standing that  they  grade  one  into  the  other. 

Foudroyant  or  explosive  myditia  {myelitis  centralis)  commences  abruptly, 
i^eaching  in  a  few  moments  or  hours  the  stage  of  paralysis,  with  complete 
anasthesia,  loss  of  motor  power,  abolition  of  reflexes,  and  trophic  changes. 
Tlis  form  of  myelitis  may  occur  without  violent  constitutional  symptoms, 
especially  when  there  is  hemorrhage  into  the  cord  (hcematomyelUis)  with 
itB  almost  abrupt  x>£u*^l3^^  Usually,  however,  there  are  more  or  less 
intense  fever,  delirium,  coma,  and  even  convulsions.  Death  may  occur 
in  one  or  two  days  from  paralytic  asphyxia,  or  the  fetal  termination  may 
be  reached  in  from  one  to  two  weeks  from  sepsis  due  to  decomposing 
nrine  and  sloughing  bed-sores. 

In  the  tyx>e  of  acute  myelitis  may  be  placed  those  cases  in  which  the 
paralysis  requires  from  one  to  two  weeks  to  become  complete.  Disturb- 
ances of  cerebration  are  much  less  common  than  in  the  explosive  disease, 
and  death  from  septic  fever  and  exhaustion  may  be  delayed  from  one  to 
several  months,  or  occasionally  an  imperfect  recovery  may  be  secured. 

In  the  type  of  subacute  myelitis  may  be  placed  those  cases  in  which 
more  than  two  weeks  are  required  for  a  full  development  of  the  paralysis, 
or  in  which  the  i>al8y  never  becomes  complete.     These  cases  may  end  in 


554  DISEASES  OF  THE  NERVOUS  SYSTEM. 

deiitli,  but  moi'e  frequently  they  pass  into  chronic  myelitis,  with  i)artial 
pai-iiple^^ia,  which  may  last  for  years  or  be  even  imperfectly  recover^ 
from. 

Varieties  of  myelitis  are  sometimes  described  corresponding  to  the  seat 
of  the  disejise.  Of  these  we  shall  notice  only  myelitis  ceroicalis,  in  wliidi 
the  muscular  ati-ophy  is  confined  to  the  arms,  whilst  the  legs  ai-e  in  a  con- 
dition of  spiistic  pandysis,  both  arms  and  legs  being  amesthetic  Oculo- 
motor symptoms  are  also  common,  wldlst  dyspnoea  and  rapid  death  may 
result  from  paralysis  of  the  respimtory  muscles.  When  the  cervical  mye- 
litis is  produced  by  a  traumatism  the  patelhir  reflexes  are  primarily  loest, 
but,  accoi-diug  to  the  geneml  teaching  of  authorities,  return.  Bastian, 
however,  affirms  that  this  is  incorrect^,  and  that  if  in  any  case  the  reflexeB 
are  not  entirely  and  peruiiinently  lost  it  may  l)e  ceit;iinly  diagnosed  that 
the  injuiy  to  the  cord  is  not  transvei^sely  complete. 

A  myelitis  may  be  transversely  incomplete,  when  the  antesthesia  and 
to  a  less  degree  the  motor  paralysis  will  also  be  incomplete. 

In  a  form  of  myelitis  which  follows  small-pox,  measles,  and  other  in- 
fectious diseases,  in  which  the  lesion  consists  of  very  minute  foci  scattered 
through  the  whole  of  the  nerve-centres  from  the  pons  to  the  cauda  equina, 
the  chief  symptoms  are  disturbances  of  speech,  tremors,  and  weakness, 
with  an  ataxia  so  pronounced  that  the  affection  has  been  spoken  of  a8  an 
acute  ataxia. 

Diagnosis. — For  the  diiignosis  between  myelitis  and  Landry's  paral- 
ysis, see  pi)ge  550.  Myelitis  is  distinguished  from  acute  poliomyelitis  by 
the  presence  of  pain,  by  the  muscular  spasms  in  the  early  stages,  and  by 
the  trophic  changes  in  the  skin  and  cellular  tissue.  From  peripheral 
neuritis  myelitis  is  to  be  distinguislied  by  the  intensity  and  the  rapidity 
of  development  of  its  imralj-tic  phenomena,  and  by  the  muscular  atrophy 
and  other  changes,  as  well  as  by  the  absence  of  tenderness  of  the  nerve- 
trunks.  In  subacute  myelitis  trophic  changes  may  occur  very  slowly, 
but  the  nerves  are  not  tender,  and  the  severe,  continuing,  localized  pains 
of  neuritis  are  wanting. 

Prognosis. — Tlie  course  of  myelitis  is  almost  uniformly  in  proportion 
to  the  original  S4»verity  and  extent  of  the  symptoms.     Even  the  mildest   . 
case  is,  however,  very  serious,  and  iLsually  ends  in  some  disability. 

Treatment. — If  the  theory  be  correct  that  acute  myelitis  is  an  inflam- 
mation, the  strenuous  use  of  venesection,  cold,  and  other  antiphlogistic 
me^isures  is  justified  by  the  danger  of  tlie  disease.  There  seems  to  be, 
however,  no  weighty  clinical  evidence  to  prove  that  these  measures  have 
distinct  influence  upon  the  develo])ment  of  the  disorder.  XeverthelesB, 
if  the  general  constitutional  condition  be  good,  blood  may  be  drawn  from 
the  arm,  and  active  blood-letting  by  means  of  leeches  or  dry  cups  be  prac- 
tised, as  is  advised  by  many  authorities.  Ergot  may  be  employed  for  the 
pnr[>ose  of  diminishing  congestion,  and,  if  not  effective,  oertainly  is  harm- 
less.    In  the  beginning  it  may  be  given  hypodermically,  and  afterwards 
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m  ten  to  fifteen  grains  of  the  official  extract  should  be  administered 
try  three  hours  until  gastric  disturbance,  ergotic  coldness  of  the  sur- 
e,  or  the  continued  progress  of  the  disease  indicates  its  withdrawal, 
e  production  of  diaphoresis  by  the  hot  bath  or  the  hot  pack  is  espe- 
Jly  recommended  by  Erb  when  the  premonitoiy  signs  of  myelitis  ap- 
ar  directly  after  exposure  to  cold ;  but  the  reputation  of  these  measures 
abably  largely  rests  upon  the  relief  which  has  been  obtained  in  cases  in 
lich  rheumatic  pains  and  general  muscular  soreness  have  been  mistaken 
:  the  precursors  of  myelitis. 

Daring  an  attack  of  myelitis  the  warm  bath  is  very  grateful  to  most 
tients,  and  should  always  be  tried.  In  employing  it,  absolute  precau- 
m  must  be  taken  that  the  patient  himself  make  no  effort  whatever,  a 
ffident  number  of  nurses  to  lift  him  being  provided.  The  temperature 
the  both  should  be  in  the  beginning  90°  F.,  to  be  increased  later  if  it 
found  advisable.  The  duration  of  the  bath  should  at  first  be  about  ten 
nates,  but  it  should  be  rapidly  increased  almost  indefinitely,  according 
it  is  found  to  agree  with  the  individual  case.  The  bath  may  be  given 
36,  twice,  or  three  times  in  the  twenty-four  houra. 
The  very  active  administration  of  mercury,  as  recommended  by  some 
Iters,  seems  to  us  of  doubtful  advisability,  and,  whilst  it  may  be  well 
pve  calomel  in  small,  repeated  doses,  the  practitioner  should  content 
Qself  with  the  slightest  ptyalism.  Strychnine,  which  has  been  recom- 
nded  by  authorities,  has  in  our  experience  increased  the  symptoms ; 
1  on  theoretical  grounds  it  does  not  seem  to  be  indicated.  There  is 
t  the  slightest  reason  for  supposing  that  belladonna,  derivation  to  the 
/estineSy  or  the  production  of  diuresis  by  means  of  the  ingestion  of  large 
ADtities  of  alkaUne  waters,  as  recommended  by  Erb,  is  of  any  service 
iatever.  Of  course,  if  excretion  fails  from  want  of  nerve-influence, 
^  should  be  exercised  to  see  that  the  emunctories  are  kept  active, 
e  local  application  to  the  spine  of  long,  thin  rubber  bags  containing 
may  be  of  service,  and  probably  is  never  injurious.  Counter-irrita- 
Q  by  means  of  the  actual  cautery  or  the  blister  has  been  largely  prac- 
sd,  and  is  strongly  commended  by  some  writers.  The  grave  danger, 
ireveTy  of  developing  ulcers  and  wide-spread  gangrene  attends  the  use 
remedies  of  this  class,  and  certainly  no  counter-irritants  should  be 
;>li6d  to  the  skin  which  is  already  distinctly  anaesthetic,  or  to  a  part 
icb  may  be  exx>osed  to  continuous  pressure.  Spitzka,  on  theoretic 
^nds,  believes  that  counter-irritants  applied  to  the  lower  legs  and  the 
t  are  of  much  more  service  than  when  applied  to  the  back.  The  use 
the  galvanic  current,  as  occasionally  practised,  seems  to  be  an  outcome 
ft  childish  credulity. 

The  nuTSixig  during  myelitis  should  be  of  the  most  careful  character. 
na  the  very  beginning,  so  soon  as  there  is  any  reason  to  suspect  the 
Btenee  of  the  disease,  rest  in  bed  of  the  most  absolute  chai-acter  should 
prescribed.     The  feeding,  the  making  of  the  personal  toilet,  etc. 
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death,  but  moi*e  frequently  they  paas  into  chronic  myelitis,  with  partial 
paraplegia,  which  may  hist  for  years  or  be  even  imperfectly  recovered 
from. 

Varieties  of  myelitis  are  sometimes  described  coiTesponding  to  the  seat 
of  the  diseiise.  Of  these  we  shall  notice  only  mydiii^t  cervicaHs^  in  which 
the  muscular  atix)phy  Ls  confined  to  the  arms,  whilst  the  legs  ai*e  in  a  con- 
dition of  spastic  paiulysis,  both  arms  and  legs  being  anesthetic.  Oculo- 
motor symptoms  are  also  common,  whilst  dyspnoea  and  rapid  death  may 
result  from  pai-alysis  of  the  respii-atory  muscles.  When  the  oer^iital  mye- 
litis is  produced  by  a  traumatism  the  patellar  reflexes  are  primarily  logt, 
but,  according  to  the  general  teaching  of  authorities,  return.  Eisdan, 
however,  affirms  that  this  is  incorrect,  and  that  if  in  any  case  the  reflexes 
are  not  entirely  and  permanently  lost  it  may  be  certainly  diagnosed  that 
the  injury  to  the  cord  is  not  transversely  complete. 

A  myelitis  may  be  transversely  incomplete,  when  the  anaesthesia  and 
to  a  less  degree  the  motor  paralysis  will  also  be  incomplete. 

In  a  form  of  myelitis  which  follows  small-pox,  measles,  and  other  in- 
fectious diseases,  in  which  the  lesion  consists  of  very  minute  foci  scattered 
through  the  whole  of  the  nerve-centres  from  the  pons  to  the  cauda  equina^ 
the  chief  symptoms  are  disturbances  of  speech,  tremors,  and  weaknesB, 
with  an  ataxia  so  pronounced  that  the  affection  has  been  spoken  of  as  an 
axntte  at/ixia. 

Diagnosis. — For  the  diagnosis  between  myelitis  and  Laudrj-'s  paral- 
ysis, see  page  550.  Myelitis  is  distinguished  from  acute  XK>liomyeliti8  hy 
the  presence  of  pain,  by  the  muscular  spasms  in  the  early  stages,  and  by 
the  trophic  changes  in  the  skin  and  cellular  tissue.  From  periphenl 
neuritis  myelitis  is  to  be  distinguished  by  the  intensity  and  the  rapidity 
of  development  of  its  x)aralytic  phenomena^  and  by  the  muscular  atrophy 
and  other  changes,  as  well  as  by  the  absence  of  tenderness  of  the  nerve- 
trunks.  In  subacute  myelitis  trophic  clianges  may  occur  very  slowly, 
but  the  nerves  are  not  tender,  and  the  severe,  continuing,  localized  pains 
of  neuritis  are  wanting. 

Prognosis. — The  course  of  myelitis  is  almost  uniformly  in  proportion 
to  the  original  severity  Jind  extent  of  the  symptoms.     Even  tiie  mildfirt  j 
case  is,  however,  very  serious,  and  usually  ends  in  some  disability.  ^ 

Treatment. — If  the  theory  be  correct  that  acute  myelitis  is  an  inflam- 
mation, the  strenuoiLs  use  of  venesection,  cold,  and  other  antiphlogistic 
measures  is  justified  by  the  danger  of  the  disease.  There  seems  to  be^ 
however,  no  weighty  clinical  evidence  to  prove  that  these  measures  haw 
distinct  influence  upon  the  development  of  the  disorder.  KevertheleBB, 
if  the  general  constitutional  condition  be  good,  blood  may  be  drawn  fipom 
the  arm,  and  active  blood-letting  by  means  of  leeches  or  dry  cups  be  prafr 
tised,  as  is  advised  by  many  authorities.  Ergot  may  be  employed  for  tiha 
purpose  of  diminishing  congestion,  and,  if  not  effective,  certainly  ia  harm* 
less.     In  the  beginning  it  may  be  given  hypodermicaJly,  and  afterwards 
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from  ten  to  fifteen  grains  of  tlie  official  extract  shonld  be  administered 
every  three  hom-s  until  giustric  di^stiirbance,  ergotic  coldness  of  the  sur- 
face, or  the  continuoil  pi'ogi'evs  of  the  disease  indicates  its  withdrawal. 
The  production  of  diaplioresLs  by  the  hot  bath  or  the  hot  pack  is  espe- 
cially recommended  by  Erb  when  the  premonitory  signs  of  myelitis  ap- 
peal* directly  after  exposure  to  cold  ;  but  the  reputation  of  these  meji^^ures 
probably  largely  rests  upon  the  reUef  which  has  been  obttiiued  in  cases  iu 
which  rheumatic  pains  and  general  mascidar  soreness  have  been  mistaken 
for  the  precursors  of  myelitis. 

Daring  an  attack  of  myelitis  the  warm  bath  is  very  grateful  to  most 
patients,  and  should  always  be  tried.  In  employing  it^  absolute  precau- 
tioDB  must  lie  taken  that  the  patient  himself  make  no  effort  whatever*  a 
sufficient  number  of  nui'ses  to  lift  him  being  provided.  The  tempei-atui^e 
of  the  bath  should  be  in  the  beginning  90°  F.,  to  be  incre^ised  later  if  it 
be  found  advisable.  The  dniution  of  the  bath  should  at  fii^t  be  about  ten 
minuter,  but  it  should  be  rapidly  incre43i>ed  almtist  iudefiuitely,  according 
as  it  is  found  to  agree  with  the  iiidi\idual  case.  The  bath  may  be  given 
once,  twicCj  or  three  times  in  the  twenty- fom*  hours. 

The  very  active  administration  of  mereurj^  as  recommended  by  some 
writers^  seems  to  us  of  doubtful  advisability,  and,  whilst  it  may  be  well 
to  give  calomel  iu  smalt,  repe^ited  dosJi?s,  the  practitioner  should  content 
himself  with  the  slighte.st  ptyalism.  Btrychnijie,  which  has  been  recom- 
mended by  authorities,  has  in  our  experience  increased  the  symptoms ; 
and  on  theoretical  grounds  it  does  not  seem  to  be  indicated.  There  is 
not  the  slightest  reason  for  supposing  that  belladonna^  derivation  to  the 
intestines,  or  the  production  of  diuresis  by  means  of  the  ingestion  of  lai'ge 
quantiti^  of  alkaline  waters,  as  recommended  by  Erb,  is  of  any  service 
whatever.  Of  c^ui'se,  if  excretion  f\iils  from  want  of  nerve-iuflueuce, 
care  should  be  exercised  to  see  that  the  emunctorie^  are  kept  active. 
The  local  application  to  the  spine  of  long,  thin  rubber  bags  containing 
ice  may  be  of  service,  and  iirobably  is  never  injurious.  Counter- irrita- 
tion by  means  of  the  actual  cautery  or  the  blister  has  been  largely  pmc- 
tised,  and  is  strongly  commended  by  some  writers.  The  grave  danger, 
howev'er,  of  dcvelojiiug  ulcers  and  widespread  g*angrene  attends  the  use 
of  i-emedies  of  this  cln;ss,  and  certainly  no  counter-irritants  shoidd  be 
applied  to  the  skin  which  is  already  distinctly  aufesthetic,  or  to  a  part 
which  may  be  exposed  to  continuous  pressure.  Spitzka,  on  theoretic 
grounds,  believes  that  counter' irritants  applied  to  the  lower  legs  and  the 
feet  iire  of  tnuch  more  service  than  when  applied  to  the  batik.  Tlie  use 
of  the  galvanic  current,  as  occasionally  practised,  seems  to  be  an  outcome 
of  a  childish  crednlity. 

The  nursing  during  myelitis  should  be  of  the  most  careful  character. 
From  the  very  beginnings  so  soon  as  there  is  auy  rcixson  to  suspect  the 
existence  of  the  disease,  rest  in  bed  of  the  most  absolute  character  should 
be  prescribed.      The  feeding,  the  making  of  the  personal  toilet,  etc., 
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should  be  done  by  au  attendant.  A  totiil  abstineui*  from  muscalar  move- 
ments should  also  be  enjoined,  even  after  symptoms  of  convalescence 
have  appeared.  At  such  time  even  the  least  muscular  exertion  may 
produc»e  a  relapse.  If  recovery  occur,  the  avoidance  of  muscular  fatig:ue 
and  of  sexual  intercoui-se  for  one  or  two  years  after  the  attack  should  be 
strictly  enjoined. 

As  the  dorsal  decubitas  is  believed  by  some  authorities  to  increase 
congestion  of  the  spinal  cord,  the  patient  should  be  kept  as  much  as  can 
be  upon  the  side,  or,  better,  if  he  can  be  made  comfortable,  uj>oii  the 
face,  so  as  to  remove  all  pressure  from  those  i)ortions  of  the  body  which 
are  most  prone  to  the  development  of  gangrenoas  lesions.     The  greatest 
care  must  be  exercised  to  prevent,  if  possible,  bed-sores :  hence  the  but- 
tocks and  the  heels  must  be  guarded  from  pressure,  and  the  surfaces 
must  be  kept  perfectly  dr>\     The  patient  should  always  be  put  upou  a 
water-bed,  so  covered  with  one  or  more  heavy  woollen  blankets  as  to 
avoid  any  chilling  of  the  body.     All  irritating  applications  to  bed-sorw 
must  be  avoided,  and  antisei)sis  should  be  carried  out  as  thoroughly  as 
may  be  without  too  much  interference  with  the  part 

From  the  first  hour  of  a  myelitis  the  strictest  attention  must  be  paid 
to  the  bladder,  jus  urinary  retention,  with  its  concurrent  cystitis  and  pye 
litis,  is  a  most  serious  complication.  In  most  cases  continuous  catheter- 
ization and  irrigation  of  the  bladder  once  in  the  twenty- foui*  hours  with 
a  solution  of  boric  acid  or  other  weak  antiseptic  solution  may  be  prac- 
tised. In  all  handling  of  the  parts,  as  in  c^itheterization,  strict  attention 
should  l)e  paid  to  antisepsis.  The  soft,  flexible  rubber  catheter  should 
be  em]>loyed.  It  may  be  retained  by  adhesive  straps,  or  preferably,  as 
suggested  by  Spitzka,  by  using  a  perforated  condom  fixed  to  the  eathettf 
and  then  fastened  to  an  inguinal  bandage.  To  the  catheter  should  be 
attached  a  soft  rubber  tube  ending  in  a  urinal.  The  condition  of  the 
bowels  should  always  l>e  attended  to.  mild  laxatives  being  employed  and 
aided  occasionally  by  stimulating  injections. 

CHRONIC   MYELITIS. 

Definition.— Chronic  inflammation  of  the  spinal  cord,  involving  to • 
gi-eatei-  or  less  decree  its  transverse  section  for  a  considerable  length  of 
the  cord. 

Etiology. — Chronic  myelitis  may  originate  in  an  acute  myelitis  or 
be  chronic  fit)m  the  beginning.  The  causes  indicated  are  tranmatism, 
exposure  to  cold,  sexual  excesses,  syphilis,  propagation  of  irritation  fipom 
peripheral  nerves,  and  diseases  of  the  blood-vessels. 

Morbid  Anatomy. — In  chronic  myelitis  the  cord  is  usually  some- 
what hardeiuHl.  Thei'e  appear  to  he  two  distinct  forms  of  structural 
alteration.  In  rare  cases  the  whole  bo<ly  of  the  cord  is  filled  with  mod- 
erately large  neuroglia-cells,  pressing  upon  and  destroying  the  nerve- 
elements,  but  showing  little  or  no  tendency  to  the  formation  of  fibreBi 
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ich  cords  in  our  exx)erience  yield  a  section  which  is  reddish  to  the 
iked  eye. 

A  more  osual  change  is  a  sclerosis  which  yields  a  smooth,  grayish, 
r  yellowish-gray  section^  constituting  one  of  the  conditions  which  have 
cen  called  gray  degeneration  of  the  cord.  Such  a  cord  contains  an 
xoess  of  neuroglia-cells,  many  of  them  enlarged  and  furnished  with  pro- 
iferated  nuclei  and  numerous  processes  (the  so-called  Deiters's  cells), 
mt  it  is  especially  composed  of  wavy,  fibrillated  bundles  of  fibres.  The 
lerve-fibres  are  swollen,  often  irr^ularly  so,  with  sheaths  aud  axis-cylin- 
ien  abundantly  and  irr^ularly  enlarged,  or  they  are  atrophied,  with 
Antaruction  at  first  of  the  medullary  sheath  and  afterwards  of  the  naked 
axis-eylinder.  The  ganglia-cells  are  variously  altered,  clouded  and 
swollen,  or  more  frequently  atrophied,  shrunken,  indurated,  strongly 
^gmented,  or  finally  changed  into  irregular,  unrecognizable  structures. 
Among  the  nerve-elements  can  usually  be  seen  granular  corpuscles,  cor- 
pora amylacea,  and  pigment  granules,  whilst  the  walls  of  all  the  blood- 
vends  are  enormously  thickened  and  the  perivascular  si)aces  crowded 
vith  cells  and  exudate. 

The  membranes  are  commonly  in  a  state  of  chronic  inflammation,  and 
the  nerve-roots  are  frequently  in  a  condition  of  neuritic  atrophy. 

Symptomatology. — In  primary  chronic  myelitis  the  onset  is  usually 
rery  insidious  and  marked  by  fluctuations.  Slight  sensory  disturbances, 
lansstliesia,  partial  auffisthesia,  girdle  sensation,  loss  of  endurance, 
specially  in  walking,  and  uncertainty  of  gait  may  develop  so  slowly 
md  with  so  many  remissions  that  the  subject  scarcely  knows  from 
vbst;  time  to  date  the  beginning  of  his  disorder.  Constipation,  loss  of 
Kmal  power,  and  vesical  weakness  may  be  among  the  earliest  symp- 


In  the  fully  developed  disease  the  chief  complaint  is  usually  a  loss  of 
foirer,  depression  of  function  predominating  over  irritation.  Violent 
piins  and  muscular  spasms  are  not  common,  although  very  frequently  the 
legs  draw  up  in  the  bed  or  suffer  from  vibratile  contractures,  especially 
It  night.  The  muscles  are  usually  rather  stifi*  than  relaxed,  and  occa- 
4xttUy  when  the  i>atient  can  walk  the  spastic  gait  of  lateral  sclerosis 
il  present  in  a  moderate  degree.  The  reflexes  are  in  the  early  stages 
<lf  Ihe  disease  almost  invariably  exaggerated.  Often  this  exaggeration 
is  very  marked,  the  slightest  touch  upon  the  patellar  tendon,  tickling 
of  the  soles  of  the  feet,  or  even  stroking  of  the  thighs,  provoking  not 
only  local  muscular  contractions,  but  also  general  wide-spread  move- 
neat  Ankle-olonus  may  be  present.  In  the  later  stages  of  the  affection 
tbe  reflexes  may  be  diminished  or  even  entirely  lost,  but  this  rarely  hap- 
pens until  the  gray  matter  of  the  cord  is  disorganized,  so  that  loss  of  the 
knee-jerk  is  almost  invariably  associated  with  atrophy  of  the  muscles  or 
other  trophic  change  which  belongs  to  the  last  stages  of  the  disease. 

Vesioal  weakness  or  paralysis,  with  retention  or  dribbling  of  the 
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urine,  is  almost  universal,  and  is  very  liable  to  produee  a  paralytic  cya- 
titis,  wMch,  creepiug  op  the  ureter  and  involving  first  the  pelvis  and 
then  the  secreting  sti'ueture  of  the  kidney,  may  end  in  a  fatal  renal 
degeneration. 

Diagnosis* ^ — Chronic  myelitis  is  distinguished  fioni  the  subacute  dis- 
order chietiy  by  the  slowness  of  its  development  Locomotor  ataxia  and 
other  spinal  tract  disejise^  develop  more  slowly  than  docj^  chronic  myelitia, 
and  are  further  distinguished  by  their  not  involving  simultaneously  aU 
the  functions  of  the  cord,  be  does  myelitis. 

Prognosis. — During  the  very  slow,  prolonged  course  of  chronic  mye* 
litis  the  general  health  and  the  bodily  nutrition  of  the  patient  may  be 
weLl  preserved,  provided  cystitis  or^  renal  complications  can  be  avoided 
Complete  recovery  is  rare,  but  arrest  of  the  disease  and  partial  reooveiy 
may  happen. 

Treatment,— We  da  not  believe  that  drngs  have  any  direct  influence 
on  the  progress  of  chronic  myelitis.  Silver  nitrate,  at  one  time  moeh 
used,  has  t>een  in  our  experience  inethcient.  Potassium  iodide  we  have 
never  seen  do  good.  Large  doses  of  mercury  are  not  to  be  thought  of^ 
but  the  long-continued  administration  of  the  tonic  dose  of  corrosive 
sublimate  (one-sixtieth  of  a  grain  three  timeji?  a  day)  may  l>e  useful. 
Counter- irritation  is  of  doubtful  value ;  to  have  any  influence  it  must  be 
severe*  The  actual  cautery  may  be  applied  over  a  considerable  extent 
of  the  affected  cord,  with  snch  light  touches  as  only  to  destroy  the  epi- 
dermis. If  the  part  have  l>eBn  previously  frozen,  the  pain  of  the  apph- 
cation  will  he  trilling;  whilst  the  after-pain  is  usually  not  so  severe  as 
that  of  the  blister.  The  Paquelin  cautery  may  in  this  way  be  used  every 
ten  days,  or  as  often  as  the  part  heals.  Hot  baths  or  hot  packs  at  short 
intervals,  especially  hot  packs  to  the  legs,  are  thought  to  l>e  of  ser\noe* 
Electricity  is  rarely,  if  ever,  directly  usefnl,  bnt  may  sometimes  be  used 
locally  to  prevent  wasting  of  the  muscles. 

The  hygienic  treatment  is  exceedingly  important,  and  by  change  of 
air,  carefid  selection  of  diet^  and  all  other  means^  the  geuenil  health 
should  be  improved  as  much  as  possible.  Mental  depreasion»  over- 
exertion, and  fi^tigue  are  to  be  sedulously  avoided,  and  as  favorable  a  view 
of  the  Qim^  i\B  possible  should  be  given  to  the  patient,  Kest  on  the  bed 
or  couch  is  often  of  the  greatest  service,  and  when  cx>nJQined  with  daily 
use  of  massage  may  l>e  maintaiuetl  for  a  length  of  time  without  endan- 
gering the  general  health  or  producing  muscular  relaxation.  Wheu 
circumstances  favor  it*  the  patient  may  with  great  advantage  spend  a 
large  portion  of  his  time  on  the  bed,  couch,  or  lounge  in  the  open  air. 
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COMPRESSION    MYELITIS. 

Definition. — A  myelitis  due  to  pressure  from  a  tumor  or  from  dis- 
placed or  disej^ised  vertebrte. 

EtioijOGY.— Compression  myelitis  may  be  produced  by  any  form  of 
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tumor  or  by  traumatic  injury  to  the  vertebral  coluinn,  but  in  the  great 
miyoritj^  of  eases  is  the  result  of  Pott's  disease. 

Morbid  Anatomy. — After  death  the  affect-ed  part  of  the  cord  is 
found  sometimes  softened,  sometimes  hardened,  with  t!hange.s  in  it  simi- 
lar to  those  which  have  been  descril>ed  in  acute  and  chmuic  myelitis, 
but  localized  iu  a  very  small  sei^ment  uf  the  cord.  It  is  asserted  of  this 
form  of  myelitis  that  it  is  entirely  possible  for  nerve-tubules  which  have 
undergone  more  or  less  complete  destruction  to  he  restored.  Certain  it 
is  that  alter  the  paralysis  has  been  complete  or  nearly  so  for  many 
months,  vr  even,  as  in  one  case  recorded  by  Charcot,  tor  two  yeara, 
the  spinal  cord  has  recovered  its  functional  puwer,  and  also  that  in  such 
cases  the  cord  has  been  found  reduced  to  about  one- third  of  its  normal 
volume  at  the  point  of  compression,  although  containing  an  abundance 
of  perfect  nerve4iibnles.  Babinski  has  proved  that  compression  of  the 
spinal  cord  may  give  rise  to  a  paraplegia  very  intense  and  even  com- 
plete, lasting  for  months,  without  causing  any  appreciable  lesion  in  the 
cord. 

As  it  does  not  seem  probable  that  spinal  nerve-fibres  once  destroyed 
can  be  regenerated^  the  most  plausible  explanation  of  the  cases  of  re- 
covery is  that  the  paralysis  has  Ijeen  largely  due  to  compression  of 
nerve-fibres  still  intact,  and  that  although  many  fibres  may  have  been 
destroyed  by  the  myelitis,  yet  enough  have  been  left  to  caiTy  on  the 
function  of  the  cord  when  the  pressure  was  removed. 

SYMi*TOMA'roLOGY. — The  symptomatology  of  compression  myelitis 
may  be  divided  into  those  symptoms  which  are  due  to  the  disease  pro- 
ducing the  compreasion  and  those  which  are  due  to  the  myelitis.  Jn 
many  cases,  esfjccially  in  Pott'S  diseasej  nerve -roc*ts  become  involvtfd  in 
the  original  dise:Lse,  so  that  violent  neuritie  pains,  trophic  changes, 
anffiSthesia,  etc.,  form  a  part  of  the  symptoms,  not  of  the  myelitis,  but 
of  the  complicating  neuritis.  These  pains  usually  precede  the  onset  of 
the  myelitis.  The  symptoms  due  to  the  myelitis  itself  are  progressive 
paralysis  of  sensibility  and  of  motion  in  the  parts  below  the  lesion.  If 
the  original  lesion  be  of  such  character  as  first  to  involve  one  side  of 
the  cord  more  than  the  other,  the  pandytic  symptoms  may  be  to  some 
d^ree  unilateral.  The  pat^^llar  reflexes  are  usually  preserved,  or  even 
exaggerated.  Weakness  of  the  bladder  deepens  into  complete  paralysis, 
while  a  similar  condition  of  the  intestines  and  rectum  is  often  a  very 
troublesome  symptom. 

Diagnosis. — Compression  myelitis  is  to  be  especially  distinguished 
from  an  ordinary  myelitis  by  noting  its  localized  character  and  the  pres- 
ence of  the  compressing  lesion.  In  view  of  the  results  obtained  by 
Babinski,  it  seems  impoasible  to  stat^  early  in  a  case  with  certainty 
whether  the  loss  of  fimction  is  produced  by  a  severe  myelitis  or  simply 
by  compression.  The  more  profound  and  persistent  the  symptoms  the 
greater  the  probability  of  serious  inliammatory  changes  in  the  cord. 
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Pkognosis. — The  prognasis  of  compression  myelitis  depends  eutirely 
upon  the  nature  of  the  lesion  which  produces  it.  When  this  lesiuD 
is  removable  the  prognosis  is  nsnally  go<xi.  It  is  remarkable  how  the 
spinal  cord  in  crises  of  Pott's  disea^^  will  84>  adapt  itjself  to  the  narrow 
channel  finally  formed  for  it  that,  generally,  if  the  bone-diseajse  be  re* 
covemd  from,  the  myelitis  can  be  cnred,  even  though  the  deformity  be 
great. 

Treatment, — The  treatment  of  eompre^sion  myelitis  is  largely  the 
treatment  of  its  cause.  In  caj^es  of  myelitis  due  to  Pott's  dise-ase  the 
systematic  use  of  the  cautery  is  advised  by  Charcot,  The  head  of  a 
Pa(|uelin  cautery  should  1k^  applied  as  a  series  of  points  on  each  side 
of  the  gibbosity  of  the  back^  the  application  being  repeated  as  soon 
the  parts  have  healed. 

In  rec^ent  causes  of  fracture,  when  there  is  reason  to  suspect  pressure 
from  dislocated  portions  of  the  bone,  spinal  trephining  is  a  proper 
remedy.  In  most  cases  of  Pottos  disease  it  appears  to  us  to  be  an  un- 
justifiable procedure.  In  cancerous  tumors  surgical  interference  is  im- 
proper, but  where  a  morbid  growth  is  neither  cancerous,  tubercular,  nor 
syphilitiCj  and  can  be  accurately  located,  an  attempt  at  removal  may  be 
made.  ^m 

ACUTE    POLIOMYELITIS,  ^ 

Definttiok, — An  acute  degeneration  of  the  ganglionic  cells  in  the 
anterior  horns  of  the  spinal  cord,  chai^acterized  by  paralysis  and  tropbio  ^ 
wasting  of  the  affected  muscles*  | 

Etiology. — Acute  poliomyelitis  may  occur  in  an  adnlt,  but  is  essen- 
tially a  disease  of  childhood,  five-sixths  of  the  case-s  developing  in  chil- 
dren nnder  ten  years  of  age.  It  is  not  hereditary ;  indeed,  it  appears  not 
to  occur  with  abnormal  frequency  in  neuropathic  families.  It  attacka. 
males  more  oflen  than  females.  According  to  Wharton  Sinkler,  it  ia 
more  frequent  in  summer  than  in  winter,  at  least  in  the  Middle  United 
States,  The  attacks  appear  in  many  cases  to  have  been  precipitated  by 
overexertion,  especially  by  over*  walking  in  very  young  children.  Trau- 
matism, difficult  dentition,  and  acute  exanthematous  diseases  are  all 
ci'edited  as  occasional  exciting  causes.  The  fi-equency  of  the  disease  in 
childhood  seems  t^)  depend  upon  the  ftict  that  at  this  period  of  life  the 
trophic  centres  are  forced  not  only  to  maintain  the  nutrition  of  the  mua- 
cles,  but  also  to  develop  their  structure,  so  that  they  (the  trophic  centres) 
are  continually  in  a  st^ite  of  hyperfnnctional  activity,  with  a  consequenl 
hjrpertemia,  and  ar*^  therefoi*e  easily  thrown  over  the  line  of  health  into 
an  inflammatory  condition. 

Morbid  ANATOMY.^Degeneration  of  the  multipolar  ganglion-ceUs 
of  the  ant43rior  eornua  of  the  spinal  cord  is  the  essential  lesion  of  ante- 
rior poliomyelitis.  Two  theories  are  in  vogue  as  to  the  nature  of  these 
lesions :  one  attributes  the  changes  to  a  primary  idiopathic  atrophy  of 
the  g^mglionic  cells ;  the  other  teaches  that  the  cells  are  not  affected 
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primarily  and  apart  from  the  other  gray  matter,  but  are  involved  in  a 
limited  central  and  focal  myelitis. 

The  rarity  of  death  in  the  very  early  stages  makes  the  post-mortems 
but  few  ;  nevertheless,  Driimmond^  Biejsler,  Kahlden^  and  Goldscheider 
have  reported  cases  In  which  death  occurred  within  a  few  hours  or  a  few 
days- 

Usually  the  parts  immediately  around  the  ganglionic  cells  have  been 
affected,  but  in  two  cases  very  pronounced  aJteratioD  has  been  found  iu 
the  ganglionic  cells  with  a  nearly  normal  cunditiun  of  the  iut4?rstitiid 
tissue.  It  hits  been  further  noted  that  the  degree  of  change  in  the  gau- 
gUouic  cells  is  not  proportionate  to  the  amount  of  alteration  in  the 
surround  iiig  tissue :  so  that,  whilst  it  may  be  considered  settled  that 
iu  most  caseis  the  neuroglia  Ls  att^u'ked,  it  would  .seem  clear  that  the 
jjrimary  aud  chief  lesions  are  in  the  cells  themselves^  and  that  therefore 
the  di.sc»a8e  is  essentially  an  acute  poliomyelitis,  in  which  the  tissue  iu 
the  neighlMjrhood  of  the  ganglion-cells  is  usual ty  but  not  always  in- 
volved* The  tirst  change  in  the  cells  is  a  gmuular  upiu-ity,  which  may 
l)e  accompanied  by  pigmentation.  This  is  followed  by  disappeai-ance  of 
the  processes  and  shrinking  of  the  cells,  with  iu  many  ca.^«  a  change  of 
the  protoj>lasm  into  a  clear  substance  which  refuses  stains ;  at  the  same 
time  the  nuclei  becume  pale  and  disappeai'.  More  and  more  the  cells  l>e- 
Goma  shrunken,  irregular,  ball-like,  and  fiiuilly  they  cannot  be  recognixed. 
The  neurogliiii'  tissue  is  usually  congested,  the  blood-vessels  dilated,  with 
their  lymphatic  sheaths  infiltrated  with  leukijcytes  or  sm-rounded  by 
minute  extravasations  of  blood.  Round  gi"anular  eells  also  oceur  in  the 
neuroglia,  nerve-tubes  break  up,  myelin  escapes,  and  finally  there  maj^ 
l>e  such  general  disintegration  as  to  cause  nuuute  patehes  of  red  soft* 
euing.  The  cells  ai-e  attiicked  in  foci  ranging  in  length  from  one-hun- 
dredth of  an  inch  to  more  than  an  inch.  In  a  focus  the  destruction  may 
be  limited  to  certain  groups  of  cells,  or  may  attiiek  all  the  groups. 

In  old  earns  of  poliomyelitis  the  affected  portion  of  the  spinal  cord  is 
often  shrunken,  with  the  ganglionic  eells  entii'ely  al)sent,  and  the  nerve- 
tubules  in  the  white  columns  wasted,  stripped  of  their  myelin,  often  with- 
out sheaths,  surroimded  by  hyperplastic  neuroglia  or  by  amyloid  bodies. 
The  anterior  uerve-roota  suffer  from  an  atrophy  similar  to  that  which  fol- 
lows section  of  the  periplieral  nerve.  The  motor  nerve- trunks  undergo  a 
chiiuge,  which,  as  shown  by  Leyden,  may  consist  of  a  degenerative  atrophy 
or  of  a  neuritis.  Changes  in  the  white  matter  of  the  cord  and  also  those 
in  the  nerve-roots  are  either  trophic  or  due  to  a  jiropagation  of  the  in- 
flammation by  physiological  ur  iinatomical  continuity  of  sti'ucture.  As 
certain  metallic  poisons,  such  as  lead  and  arsenic,  are  capable  of  pro- 
ducing an  isolated  neuritis  or  an  isolated  poliomyelitis,  or  a  combination 
of  the  two  diseases,  it  would  appear  that  either  poliomyelitis  or  neuritis 
may  exist  by  itself,  but  that  in  some  crises  both  aflections  are  simulta- 
neously developed*    The  walls  of  the  arteriole*  may  be  so  thickened  as 
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aluiost  to  obliterate  their  lumina,  the  change  extending  into  the  compara- 
tively normal  portion  of  the  cord. 

Symptomatology. — Acute  poliomyelitis  is  rarely  ushered  in  by  pro- 
dromes, and  may  be  not  only  sudden  in  its  onset,  but  without  constita- 
tional  symptoms,  the  child  awaking  after  a  good  night's  rest  paralyzed, 
or  with  almost  apoplectiform  abrui)tne8S  developing  weakuess  during  the 
daytime.    In  most  cases,  however,  there  is  a  primary  fever  of  moderate 
intensity,  lasting  from  a  few  hours  to  three  or  four  weeks,  and  in  rare 
instances  reaching  a  maximum  temperature  of  104**  F.    There  is  great 
variability'  in  the  cerebral  condition ;  there  may  be  no  disturbance^  or 
only  an  apathy  which  in  a  series  of  cases  grades  through  stupor,  then 
into  coma ;  whilst  the  restlessness  or  isolated  spasms  present  in  some 
cases  pass  in  others  into  convulsive  twitchings,  increasing  in  intensity  to 
the  fiercest  of  general  convulsions.    Pains  in  the  back  and  in  the  limbs 
are  usual,  but  are  seldom  intense.    Anaesthesia  and  hypenesthesia  are 
80  rare  that  their  existence  challenges  the  diagnosis.    Vomiting  may  be 
present,  and  in  some  cases  is  very  violent  and  intractable.    The  fever 
rarely  lingers  after  the  development  of  the  lesion,  but  ends  in  an  abmpt 
defervescence. 

Although  the  paralysis  is  in  most  cases  complete  before  it  is  recog- 
nized, it  pcobably  always  takes  some  hours  for  its  development,  as  a 
rapidly  progressive  paresis  has  been  frequently  noted,  and  as  still  more 
often  a  paralysis  already  complete  in  one  limb  has  under  observation 
spread  to  other  parts.  The  paralysis  varies  indefinitely  in  its  extent,  bat 
the  face,  the  intercostal  muscles,  and  the  diaphragm  almost  invariably 
escape.  During  the  period  of  acute  constitutional  disturbance  there  is 
often  incontinence  or  more  rarely  retention  of  the  urine,  but  true  perma- 
nent paralysis  of  the  bladder  never  occurs. 

The  subsidence  of  the  constitutional  disorder  and  the  development 
of  the  paralysis  are  followed  by  a  period  of  quiescence,  which  after  from 
one  to  six  weeks  is  succeeded  by  a  peculiar,  almost  pathognomonic,  re- 
gression of  the  paralytic  symptoms.  The  extent  of  this  regression  varies 
80  much  that  there  is  little  relation  between  the  final  result  and  the 
amount  of  original  paralysis.  The  improvement  occasionally  ends  in 
complete  recovery,  but  in  the  nuyority  of  cases  aftjer  two  or  three  months 
spontaneous  amelioration  ceases  and  some  of  the  muscles  settle  into  per 
manent  paralysis. 

During  the  second  stage  of  the  disease  there  is  complete  relaxation 
and  loss  of  the  reflexes  in  the  affected  muscles,  with  a  rapidly  progreasive 
atrophy  which  is  especially  pronounced  in  those  muscles  which  are  to  ra- 
main  paralyzed,  and  is  accompanied  by  changes  in  the  relations  of  tlie 
muscles  to  electricity  similar  to  those  which  follow  division  of  a  nerve. 
At  first  the  change  is  simply  modalj — Le.y  the  muscle  responds  more  8liig> 
gishly  to  galvanic  currents  than  it  normsdly  does.  Very  soon,  however, 
qualitative  as  well  as  quantitative  changes  appear.    In  order  to  detocfc 
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these  cliaiig€«  the  cui-rent  must  be  brought  in  direct  contact  with  the 
muscles,  for  if  the  electrode  l>e  applied  to  the  nerve-trunk  it  will  be 
found  that  the  electrical  reaction  is  diminished  in  quantity  but  not  altered 
in  qnality.  If  the  negative  i>ole  (cathmle)  of  a  weak  battery  be  placed 
over  a  normal  muscle,  but  not  over  its  motor  point,  a  strong  contraction 
occurs  at  the  closure  of  the  circuit ;  when,  however,  the  positive  pole 
(anode)  is  placed  over  the  normal  niusele,  the  contraction  is  much  less : 
in  neither  case  is  there  any  contraction  when  the  circuit  is  bi*oken*  In 
other  words,  with  the  normal  muscle  and  a  feeble  current  we  obtain  good 
cathodal  closing  contraetionj  slight  anodal  closing  contraction,  and  no 
motion  whatever  at  either  cathodal  or  anodal  opening.  When  a  current 
of  sufficient  power  is  used,  opening  contnictions  ai*e  pi"oduced,  and  the 
anodal  contraction  is  greater  than  the  cathodal.  The  *' reaction  of  de- 
generation'' consists  merely  in  a  more  or  less  perfect  reversal  of  the  above 
formula.  The  anodal  (positive  pole)  closure  then  e^usew  a  stronger  con- 
traction than  does  the  cathodal  (negative  polej  closure.  When  there  is 
only  a  slight  degree  of  degeneration  present  there  is  a  corre-spondingly 
slight  increase  of  anodal  closing  over  cathodal  closing  contraction.  A 
minimum  degeneration  would  be  indicated  by  an  equality  of  the  two 
closing  contractions. 

These  changes  expressed  by  symbols  are  as  follows :  An  CI  C  represents 
anodal  closing  contraction  ;  An  O  C  represents  anodal  opening  contraction  ; 
Ca  CI  C  represents  cathodal  closing  contraction ;  Ca  O  C  represents  catho- 
dal opening  contraction  :  <  represents  is  less  than  :  >  represents  is  more 
than  (the  point  of  the  <  being  t^jwards  the  lesser  quantity). 

Then  the  formulas  are  : 


An  0  C>  Ca  O  C  /  ^^"^^^  °''™^^- 

AnaC^CaClO 

An 


fji  n  ^  Ca  CI  C  Ti 

O  C  =  Ca  O  C  I  ^^^^^^  ^^  ^™*  stage  of  degeneration. 


An  CI  C  >  Ca  CI  C  1 

All  O  C  <  Ca  0  C  *  ™^^*^^*^  ^  more  advanced  stage  of  degeneration.* 


L 

■  After  the  reaction  of  degenemtion  has  been  established  the  galvanic 

I     irritability  gradually  fades  out. 

I  The  fourth  stage  of  poliomyelitis  of  many  authors,  that  of  permanent 

paralysis,  Ls  not  a  stage  of  the  disease,  but  is  a  condition  of  wreck  left 
by  the  dise^ise.  The  distribution  of  the  permanent  loss  of  power  varies 
indefinitely,  but  the  paralysis  is  often  in  the  upper  extremities  and  is 
rarely  symmetrical.  Monoplegia  is  the  raoet  ordinary  form  ;  pamplegia 
is  rare ;  croased  palsies  and  hemiplegias  are  stQl  more  infrequent.  The 
^ected  part  is  limp  or  rigid,  bluish,  habitually  weak,  and  without  re- 

*  In  children  it  is  often  almost  impossible  to  make  practical  teat  as  to  the  reaction 
of  degeneration.  The  failure  of  re(?poni?e  first  to  the  rapidly  and  later  to  the  slowly 
interrupted  farad ic  current  ia  direct  proof  tluit  trophic  changes  are  taking  place  in 
the  muBcle,  whether  the  action  of  degeneration  can  1>6  brought  out  or  not. 
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flexes.  When  the  destruction  of  the  trophic  centres  is  complete  the 
muscles  waste  to  a  fibrous  band,  incapable  of  responding  to  any  electrical 
current,  whilst  the  development  of  the  whole  limb  is  retarded,  so  that 
in  the  growing  child  the  extremity  becomes  shorter  as  well  as  smaller 
than  its  fellow.  The  trophic  changes  in  the  bone  are  not  necessarily  in 
direct  proportion  to  those  of  the  muscles,  and  the  growth  of  the  limb 
may  be  permanently  arrested  although  the  paralysis  entirely  disappears. 

Owing  to  the  failure  of  the  tendons  and  muscles  to  support  the  joints^ 
these  become  more  and  more  relaxed,  until  at  last  the  head  of  the  bone 
may  be  entirely  out  of  its  socket  Neither  during  the  acute  stage  nor  in 
the  chronic  afber-condition  do  trophic  inflammations  or  destructive  lesioiMi 
of  the  skin  occur. 

As  the  years  progress,  various  deformities  arise  in  the  affected  limbs^ 
caused  by  contractures,  which  may  appear  as  early  as  four  weeks  afl«r  the 
b^inning  of  the  attack,  but  are  usually  late  phenomena,  and  are  situatid 
chiefly  in  the  muscles  which  have  escaped  entirely  or  in  part    At  tba 
same  time  there  is  reason  for  believing  that  the  interstitiad  development 
of  flbrous  tissue  in  the  remains  of  muscles  sometimes  plays  a  part  in  the 
fixation  of  a  joint    The  original  theory  of  Delpech,  that  the  deformities 
are  the  outcome  of  contractions  of  sound  muscles  which  have  shortened 
on  account  of  the  failure  of  their  natural  opposition  by  antagoniflts,  ac- 
counts for  most  of  the  deformities ;  but  the  influence  of  weight  upon 
joints  from  which  has  been  withdrawn  their  natural  support  of  mufldtt 
and  ligaments  is  not  without  effect    Thus,  the  weight  of  the  body  prett- 
ing  on  the  arch  of  the  foot,  which  has  lost  its  natural  stays,  graduallj 
displaces  the  bones  from  their  normal  i*elations  until  the  arch  is  entiidy 
flattened  or  the  whole  extremity  distorted  into  some  form  of  club-foot 
The  fact  that  pes  calcaneus  is  very  rare  whilst  talipes  equiuus  is  very 
common  after  infantile  paralysis  indicates  that  contractures^  are  domi- 
nant factors  in  causing  deformities,  the  talipes  being  due  to  the  cir- 
cumstance that  the  calf-muscles  are  much  leas  frequently  paralyzed  than 
are  the  anterior  tibial  groups. 

The  deformities  of  poliomyelitis  may  affect  any  portion  of  the  body. 
All  varieties  of  club-foot,  knock-knee  and  inverted  knee^  rigid  flexioa 
of  the  knees,  kyphosis,  lordosis,  extraordinary  scoliosis,  subluxation  of 
the  thighs  or  of  the  humerus,  claw-like  distortions  of  the  hands^— any 
of  these  may  result,  or  the  withered,  shrunken  limb,  mobile  almost  as  a 
rubber  tube,  may  dangle  from  the  trunk,  an  untoward  memory  of  the  past 

Acute  poliomyelitis  is  in  the  adult  very  rare.  When  it  does  occur 
the  symptoms  are  similar  to  those  seen  in  the  child,  except  that  vomit- 
ing is  more  common  and  more  severe  and  cerebral  disturbances  are  leas 
pronounced,  and  that  in  the  after-time  there  is  much  less  tendency  to 
the  production  of  deformities. 

DiAGNOfiiB. — ^The  i>ositive  recognition  of  tibe  true  nature  of  an  in- 
cipient poliomyelitis  with  grave  constitutional  disorder  may  be  impossi- 
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ble^  but  suspicion  sliould  be  excited  wheuever  an  ephemeral  fever  m  a 
young  cliild  does  not  coufomi  in  its  history  or  in  any  of  its  manilesta- 
tions  witli  any  exantheni.  The  moment  paresis  is  detected  the  diagnosis 
becomes  plain. 

The  completeness  of  the  palsy  and  the  rapid  alteration  of  the  electrical 
relations  of  the  moscles*  together  with  the  absence  of  nen^e-pains  and 
ner\"e- tenderness,  demonstmte  that  the  ci^se  is  not  one  of  peripheral  neu- 
TitiBf  whilst  the  course  of  the  paralysis  and  the  occurrence  of  febrile  and 
of  trophic  disturbances  separate  tlie  atfection  from  Landry's  i>aralysis. 
Moreover,  the  latter  disejise  is  extremely  infrequent  in  children,  whilst 
acute  poliomyelitis  is  extremely  infrequent  in  adults, 

Frqgxosls. — Death  in  the  iirst  stage  of  poliomyelitis  is  exceetlingly 
rare,  so  that  in  regard  to  immediate  danger  the  prognosis  is  most  ^ivor- 
able  unless  there  be  intense  vital  failure  or  implication  of  the  muscles 
of  respiration  or  of  deglutition.  No  opinion  should  be  given  at  this  stage 
as  to  the  probable  extent  and  completeness  of  the  final  jialsy,  since  them 
is  no  relation  between  the  se\'erity  of  the  primary  constitutional  storm  and 
the  gravity  and  extent  of  the  permanent  disablement.  Even  in  the  second 
stage,  when  the  paralysis  has  reached  its  maximum,  the  prognosis  must 
be  gnardedj  l>ecanse  a  seemingly  mild  case  will  sometimes  turn  out  most 
unfortunately,  and  a  very  wide-spread  paralysis  may  clear  up  entirely. 
There  is  usually,  however,  in  the  second  stage  some  direct  relation  be- 
tween the  present  and  the  final  condition  of  the  patient. 

The  electrical  condition  of  the  mnscles  now  Ijecomes  a  very  important 
fector  in  i>resaging  the  fhtnre.  The  earlier  the  change  occurs  the  more 
serious  the  prospect ;  ami,  i>iee  verm,  if  after  three  weeks  the  muscles  still 
respond  well  to  the  iiiradic  current,  the  recoveiy  will  l>e  rapid  and  com- 
plete- When  in  an  advanced  stage  the  muscles  are  unable  to  respond  to 
any  electrical  current,  the  case  Ls  almost  hopeless,  l^Tien  the  power  of 
responding  to  the  direct  or  galvanic  current  is  retained,  although  the 
faradic  current  produces  no  eflTect,  the  prognosis  becomes  hopeful  in  direct 
proportion  to  the  length  of  time  during  which  the  paralysis  has  histed. 
The  longer  the  period  that  has  elapse*!  the  better  la  the  outlook,  Ijecanse 
the  preservation  of  the  galvanic  contractility  proves  that  the  trophic 
spinal  cells  have  still  some  power,  and  affords  ground  for  the  hope  that, 
although  unable  to  stimulate  the  uuiscular  nutrition  to  recover  that  which 
has  Ijeen  lost,  they  may  still  be  able  to  hold  up  a  muscle  whose  nutrition 

I  has  been  artificially  restored. 
Treatment. — In  a  veiy  robust  child  poliomyelitis,  ushered  in  with 
violent  constitutional  disturbance,  may  be  actively  treated  antiphlogis- 
tically,  even  venesectifm  being  allowable.  Usually,  however^  the  loc^il 
I  abstraction  of  blood  is  the  most  that  should  be  thought  of^  and  after 
paralysis  has  appeared  even  this  measure  should  be  practised  with  great 
caution. 
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purpose  of  diminishing  spinal  congestion  ventral  decubitus,  the  con- 
tinuous application  of  cold  by  means  of  ice-bags  along  the  spinal  column, 
the  administration  of  ergot,  potassium  iodide,  and  mercury,  and  the  uae 
of  the  actual  cautery  or  other  violent  irritant ;  in  a  word,  the  treatment 
of  an  acute  myelitis.     Erb  and  some  other  authorities  recommend  that 
the  galvanic  current  should  be  applied  without  interruption  for  several 
hours  daily,  the  positive  pule  being  placed  at  the  nape  of  the  neck,  the 
negative  upon  the  lower  end  of  the  spinal  cord  or  upon  the  affected 
muscle.     There  is,  however,  no  good  reason  for  believing  that  a  galTanJc 
current  so  applied  reaches  the  spinal  cord,  and  there  is  still  less  reafioo 
for  believing  that  if  it  did  reach  the  spinal  cord  it  would  do  any  good. 
In  some  cases  the  application  may  have  a  salutary  mental  effect  upon  the 
little  patient  and  the  pai^ent. 

The  treatment  of  the  second  stages  of  infantile  paralysis  should  be 
chiefly  expectant,  but  extract  of  ergot  may  be  given  in  as  large  doses  as 
the  stomach  will  bear,  and  calomel  cautiously  administered ;  the  actual  -' 
cautery  may  also  be  lightly  but  freely  applied,  provided  the  patient  be 
old  enough  and  intelligent  enough  for  it  to  be  used  without  causing 
spasms  of  terror.  In  the  very  young  or  timid,  if  it  be  decided  to  employ 
the  cautery,  ether  ansesthesia  should  be  induced  without  the  patient 
knowing  what  is  to  be  done. 

During  the  stage  of  regression  medicinal  treatment  should  be  limited 
to  the  use  of  tonics  and  the  persistent  administration  of  very  minute  dosei 
of  corrosive  sublimate,  whilst  the  health  of  the  patient  should  be  boilt 
up  in  all  possible  ways  and  the  nutrition  of  the  muscles  maintained  bj 
the  use  of  electricity,  massage,  etc. 

In  the  fourth  or  permanent  condition  strychnine  and  phosphonui 
may  be  administered,  in  the  hope  of  stimulating  ganglionic  repair.  Ten-  - 
dencies  to  the  development  of  deformities  are  to  be  mechanically  oom*  . 
bated  and  the  muscles  locally  treated.  In  some  instances  hypodermk  ^ 
injection  of  the  strychnine  salts  into  the  paralyzed  muscle  has  seemed  to  L 
do  good. 

In  the  local  treatment  of  the  muscles  three  distinct  measures  an     . 
available : 

Mechanical  vibratile  treiitment,  combined  with  the  application  of 
heat  (and  perhaps  also  of  a  Junod's  boot),  by  means  of  Zander's  or  soma  ^ 
other  similarly  acting  mechanism,  certainly  stimulates  the  capillary  ei^ 
culation  and  may  be  useful. 

Massage  and  passive  gynmastics  have  the  same  aims  as  the  mechan-  . 
ical  treatment  just  spoken  of,  and  are  to  be  used  when  they  can  be  com* 
manded :  to  accomplish  anything,  however,  they  must  be  employed  veiy 
persistently  as  well  as  skilfully.  It  should  be  remembered  that  mbbiiq^ 
the  skin  by  an  untrained  person  is  not  massage,  and  does  uot^  like  that 
procedure,  reach  the  deeper  circulation :  what  is  wanted  is  kneading  of 
the  paralyzed  muscles. 
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Electricity  has  a  limited  value  in  the  treatment  of  poliomyelitis. 

Fbere  is  not  the  slightest  reason  for  supposing  that  at  any  stage  of  the 

disorder  it  can  aflect  the  spinal  cord  or  the  nerve-trunk  for  good ;  and  its 

iuiluence  upon  the  muscles  themselves  amounts  to  nothing  if  the  trophic 

eentres  have  been  destroyed.     An  improvement  of  the  muscles  is  of  no 

avail  ouless  the  spinal  cord  recover  its  power ;  but  the  effect  of  pai*tial 

lehabilitation  of  the  ganglionic  cells  is  greatly  increased  by  maintainiug 

the  fiensitiveuess  of  the  muscles.     The  application  of  electricity  to  the 

muscles  may,  therefore,  be  begun  as  soon  as  paralysis  is  detected,  but  the 

greatest  caution  is  at  this  time  necessary  to  avoid  producing  muscular 

teigue  or  any  reflex  irritation  of  the  nerve-centres.     The  daily  stances 

^ould  be  short,  and  the  current  used  just  sufficient  to  produce  feeble 

Aioscular  contractions.     For  practical  purposes  the  law  formulated  in 

H.  C.  Wood's  ^'Therapeutics''  some  years  since,  that  the  current  to  be 

employed  in  cases  of  paralysis  is  that  which  will  produce  the  greatest 

Dmscolar  contraction  with  the  least  pain,  is  sufficient  as  a  guide  in  the 

aelectiou  of  the  current  in  any  stage  of  the  disease.     Usually  the  faradic 

corrent  fiiils  entirely,  so  that  the  direct  voltaic  or  galvanic  current  must 

he  employed.     In  the  advanced  stage  of  the  paralysis,  if  electricity  has 

not  been  used,  there  is  always  hope  that  the  amount  of  paralysis  is  greater 

than  is  necessitated  by  the  condition  of  the  cord :  if  the  muscles  respond 

It  all  to  the  electrical  current,  careful  treatment  should  be  instituted. 

Even  if  the  muscles  seem  at  first  entirely  dead,  two  or  three  weeks' 

trial  of  treatment  should  be  made,  as  such  muscles  have  been  awakened 

ty  electricity. 

The  muscles  should  be  immediately  acted  upon,  one  electrode  being 
phoed  over  the  insertion  and  the  other  over  the  origin  of  the  muscle,  and 
torn  time  to  time  one  electrode  being  put  on  the  motor  point.  The  gal- 
^uiie  current  may  be  slowly  internipted,  but  the  effect  is  much  greater 
if  by  mechanical  arrangement  instead  of  simple  interruption  there  is  a 
torsion  of  the  current  If  after  eight  weeks  of  electrical  treatment  no 
{ain  is  achieved,  nothing  is  to  be  hoped  for. 

In  all  cases  of  infantile  paralysis  it  is  essential  to  prevent,  as  far  as 
ny  be,  the  development  of  deformities.  Contractures  are  to  be  over- 
CDine,  if  possible,  whilst  forming,  by  thoroughly  stretching  the  muscles 
Borning  and  evening  with  the  hand.  When  the  contracture  persistently 
increases,  section  of  the  tendons  should  be  resorted  to.  The  operation  is 
KBiple  and  without  danger,  and  experience  shows  that  the  relief  to  the 
limb  has  a  distinct  effect  upon  the  nutrition  of  the  muscles.  So  true  is 
Ihia  that  after  such  section  a  renewed  attempt  to  develop  the  muscles  by 
eieetrical  treatment  should  always  be  made.  The  application  of  braces 
cr  other  appliances  to  the  legs  to  aid  in  locomotion  is  often  imperatively 
fananded.  It  is  very  much  better  for  the  child  to  exercise  the  limb 
even  partaally  than  that  there  should  be  added  to  the  failing  nutrition 
ef  epinal  disease  the  depressing  influence  of  loss  of  use. 
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Ascending  Poliomyelitis. — lu  1849  Ducbeeoe  described  a  ]>ectiliar 

parLilytic  aHectioii  whose  pathology  is  uot  yet  elucidated,  but  is  probably 
that  of  a  myelitis  affecting  especially  the  gmy  matter.  The  symptoms 
consist  of  a  rapidly  developed  paralysis  begiimiug  in  the  legs  and  extend- 
ing upward^  associated  with  complete  muscular  llaccidity,  loss  of  reflexes, 
and  rapi<Uy  progressive  atrophy  of  the  muscles  with  reaction  of  degen- 
eration. The  affection  is  distinguished  from  simple  poliomyelitis  by 
its  ascending  progressive  coui'se,  aud  by  the  absence  of  the  stages  of 
general  stationary  paralysis  and  of  regresaion.  From  Landry's  pandysis 
it  diflers  in  the  presence  of  muscuhir  atrophj^  with  changes  in  electro- 
contractility.  From  neuritis  it  is  distinguished  by  the  alisence  of  nerve 
pain  ay*l  tenderness.  From  progressive  muscuLir  atrophy  it  is  sepa* 
rated  by  its  rapid  course  aud  by  the  fact  that  the  paralysis  precedes 
the  atrophy  and  is  attended  early  in  the  case  with  well  mar  ketl  reactiou 
of  degeneration.  When  the  disease  continues  to  iiscend,  and  impliciUes 
the  muscles  of  deglutition  and  of  respiratiou,  it  may  cause  death ;  but 
in  the  majority  of  cases  the  patient  recovers  with  more  or  less  flamage 
to  the  muscles. 

The  treatment  may  be  that  of  chronic  myelitis,  with  the  addition 
of  local  electrical  treatment  for  the  maiutenauce  of  the  nutrition  of  the 
muscles.  The  resemblance  of  this  aflectiou  to  certain  cases  (see  below) 
of  chronic  metallic  poisoning  suggests  very  strongly  tJiat  it  is  due  to  a 
t-oxiemia,  and  that  strychnine  should  J>e  used. 

Metallic  Poliomyelitis. — A  panilysis  with  muscular  atrophy  may  be 
produced  by  various  metallic  poisons,  especially  arsenic  and  lead.  Lu  the 
majority  of  cases  it  is  the  result  of  a  periphei'al  neuritis,  but  it  may 
occur  without  pain  or  nerve-tenderness,  and  probably,  therefore,  be  due 
to  a  lesion  of  the  cells  in  the  anterior  horns.  The  recognition  of  this 
variety  of  poliomyelitis  is  a  matter  of  grave  importance,  because  it  in* 
volves  the  treatmeut.  The  character  of  a  case  can  usually  Ije  recognij&ed 
by  attending  to  the  following  points  :  first*  the  patient  is  an  adult ;  second, 
the  attack  is  without  fever,  and  the  paralysis  is  much  more  wide-spread 
and  more  slowly  and  progressively  developed  than  in  ordiiiaiy  mild  acute 
poliomj^elitis ;  third,  the  sphiuctei's,  the  blailder,  and  the  respiratory 
muscles,  which  tu'c  usually  not  alfeeted  in  true  poliomyelitis,  are  almost 
invariably  attacked ;  fouiih,  there  is  usually  but  not  always  disturbance 
of  sensation  ;  tilth,  suspicion  beiug  aroused,  evidences  of  metallic  poison 
can  l>e  obtained  from  the  history,  from  the  presence  of  the  blue  line  on  the 
gums,  or  by  finding  metal  in  the  mine.  This  form  of  metallic  poisoning 
may  resemble  Landry* s  paralysis  in  the  progressiveness  of  its  course, 
but  is  distinguished  by  the  trophic  changes  w  hich  occur  in  the  muscles. 
Its  ti'eatment  is  that  of  the  metallic  poisoning,  added  to  the  local  use  of 
electricity  and  of  massage  upon  the  muscles,  aud  the  administration  of 
massive  doses  of  strychnine,  which  alkidoid  we  have  seen  when  pushed 
to  its  furthest  limit  act  most  promptly  and  effectually. 
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CHRONIC  POLIOMYELITIS.    PROGRESSIVE  MUSCULAR  ATROPHY. 

Defdotion. — A  disease  characterized  by  a  degeneration  of  the  tro- 
phic spinal  cells,  accompanied  by  progressive  muscular  atrophy  with 
loss  of  power. 

EjITOLOGY. — Progressive  muscular  atrophy  is  more  frequent  in  males 
than  in  female.^,  and  usually  develops  between  the  ages  of  twenty-five 
tsA  fifty.  Heredity,  and  especially  indirect  neuropathic  heredity,  seems 
toltave  etiological  influence  in  a  msyority  of  cases.  Overwork,  mental 
^Jstress,  exposure,  traumatisms,  and  syphilis  are  all  assigned  causes,  but 
tteir  action  is  very  obscure. 

Morbid  Anatomy. — The  affected  muscles  are  pale  in  color,  with 
^ons  alterations  in  their  fibres.    Four  of  these  changes  seem  to  be  well 
defined :  first,  narrowing  of  the  fibres,  with  some  indistinctness  of  the 
ctriation  ;  second,  fatty  degeuenition,  in  which  the  striie  become  granular 
^od  the  gninoles  increase  in  size  until  at  last  the  sarcolemnui  is  replaced 
by  iat-globules ;  third,  hyaline  degeneration,  in  which  the  muscle-sheaths 
^ntain  only  a  clear,  homogeneoiL*^,  striated  material  with  embedded  glob- 
ules ;  fourth,  an  apparently  longitudinal  splitting  of  the  fibres,  with  loss 
of  the  striatiou,  or  with  an  appearance  of  striation  much  finer  than 
normaL  followed  by  fatty  degeneration.     Of  all  these  pro(»esses  the  ulti- 
ttate  end  is  an  empty  sheath,  shrunken,  but  clearly  distinguished  from 
tte  interstitial  fibrous  tissue. 

Nerve-degeneration  seems  to  begin  in  the  anterior  roots,  and  probably 
keonfined  to  the  motor  fibres,  so  that  a  peripheral  nerve  will  in  the  end 
ttitain  many  empty  sheaths.     The  posterior  roots  remain  normal. 

Hie  primary  lesion  of  the  disease  is  a  slow  wasting  of  the  ganglionic 

^  of  the  spinal  cord,  by  which  they  lose  their  processes,  become  globu- 

liror  irr^^olar  in  form,  and,  shrinking  into  angular  masses,  finally  disap- 

hr,  leaving  foci  of  the  gray  matter  in  which  there  is  no  trace  of  cells. 

%  this  lesion  is  added,  in  old  cases,  a  well-developed  sclerosis  of  lioth 

tbect  and  crossed  pyramidal  tracts.     The  nerve-fibrillie  of  the  cord, 

Weh  are  the  prolongations  of  the  ganglionic  cell  pn)cesses,  have  usu- 

Vtf  disappeared  from  the  affected  tissues,  and  probably  suffer  very  early 

h  the  disease.    The  larger  blood-vessels  are  often  enlarged,  the  minute 

Mood-Tesaels  not  mnch  changed.    The  degeneration  of  the  gray  matter  is 

k  typical  cases  confined  to  the  anterior  horns,  the  posterior  remaining 


Stxptomatolooy. — Progressive  muscular  atrophy  is  always  a  very 
hndicNiB  and  slow  disease ;  in  most  cases  the  first  symptom  to  attract 
Mfeentton  is  a  loss  of  endurance,  or  even  a  loss  of  moim^ntary  power ;  the 
» is  found  softer  and  more  flaccid  than  normal,  and  in  a  short  time 
e  atrophy  is  apparent  Sometimes  before  the  atrophy,  always  sooner 
'  later,  fibrillary  contractions  occur.  They  consist  of  irregular  twiteh- 
9  of  the  muscle-fibres,  which  produce  no  effect  excei)t  a  movement  of 
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the  skin  over  the  contraction.    They  may  be  slow  and  iir^nlar^  or  may 

amount  to  stormy  peristaltic  movements  huri^nng  throiig^h  the  mugcle 
in  mpiil  succession.  Usually  their  severity  is  in  direct  relation  to  the 
activity  of  the  disease  process.  Wasihtff  pahi/  usually  attacks  groups  of 
muscles  which  are  more  or  less  isolatetl  and  seiKtrated  from  one  another  j , 
in  the  majority  of  cases  it  is  somewhat  symmetrical,  altlnaigh  it  is  not ' 
exactly  the  same  muscles  on  the  opposite  sides  of  the  body  that  are 
affected.  The  degree  of  the  paralysis  of  the  muscles  is  in  tlirect  pro- 
portion to  the  loss  of  muscular  substance,  which  is  evidently  the  ciiuse 
of  the  weakness.  fl 

The  hands  are  in  most  cuses  the  first  portion  of  the  body  to  be  i 
attacked,  and  frequently  the  symptoms  are  more  severe  in  the  right 
than  in  the  left  hand.  According  to  Enlenljerg»  the  interosseous  muscles 
commonly  suller  first,  whilst  Roljerts,  Wachsmuth,  and  Friedi*eich  state 
that  the  ball  of  the  thumb  is  usually  implicated  before  the  interosseous 
mu.scles*  The  first  external  interoaseous  is  said  to  be  the  first  to  feel 
the  influence  of  the  disease,  whiLst  the  opponens  and  the  adduct-or  pol- 
licis  are  more  apt  to  suffer  than  the  extensors,  the  abductors,  and  the 
flexoi's  of  the  thumb.  In  the  few  cases  in  which  we  have  had  an  oppor* 
tnnity  to  see  the  disease  in  its  earliest  stage  the  interosseous  muscles 
were  the  first  affected.  The  loss  of  power  in  the  interosseous  mnscles 
is  especially  apparent  in  abduction  of  the  index  finger ;  whilst  the 
wasting  shows  itself  in  the  flattening  of  the  thenar  eminence  and  the 
falling  in  of  the  interosseous  spaces. 

Progressive  muscular  atrophy  sometimes  makes  its  first  appearance  in 
the  deltoidj  in  the  pectoral  is  major,  in  the  serratus  magnus,  or  even  in 
the  lumbar  muscles.  The  legs  are  the  most  infrequently  affected,  bat  do 
not  always  escape.  The  disease  process  may  spread  to  the  medulla,  and 
indeed  the  medulla  may  be  primarily  attacked,  constituting  glosso-labial 
paralysis.  B 

The  ** ophthalmoplegia  externa'*  of  Hutehinson  (see  page  595)  may      ■ 
also  he  a  symptom  of  progressive  muscidar  atrophy. 

Disturbances  of  sensation  are  never  severe  in  a  pure  muscular 
atrophy,  and  in  mast  ci*ses  there  is  cither  no  or  only  very  slight  parses- 
thesia. 

The  loss  of  power  in  the  diseased  muscles  and  the  secondary  con* 
tractures  which  occur  in  their  antagonists  produce  in  some  patients  ex* 
traordijiary  deformities.  In  one  case  under  our  care,  in  which  the  diseasB  i 
commence*!,  or  at  least  very  early  was  most  prcniounced,  in  the  neck,  the 
heiul  per[jetually  fell  forward,  the  chin  resting  upon  the  breast.  The 
most  characteristic  of  the  deformities  is  the  clawed  hand,  caused  by  the 
permanent  flexion  of  the  last  two  phalangas  of  the  fiugei-s,  which  are  ex* 
tended  at  the  metacarpal  joint.  As  was  shown  by  Duchenne,  this  de- 
formity is  the  result  of  atrophy  of  the  internal  and  external  interosseous 
muscles  with  the  preservation  of  power  by  the  extensors  and  flexors 
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of  the  fiflgers.  It  must  be  remembered  that  this  deformity  is  really 
pathognomonic  of  pantlysis  of  the  iuterosseoiLS  muscles,  and  is  cliarac- 
teristic  of  progressivo  miiscnlar  atrophy  only  for  the  reason  that  loss  of 
power  of  the  iiit<irosi^eoui5  mu^sele  h  rare  from  other  causes.  If,  li<>wever, 
fi*um  local  dise^kse  of  the  nerve^s  the  interosseous  mnst*les  be  paralyzed, 
the  clawed  hand  will  be  developed.  If  only  one  hand  l>e  claweil,  local  dis- 
ease should  be  suspected.  Subluxation  of  the  shoulder-joint  is  common  in 
oases  in  which  the  muscles  of  the  part  are  especially  |Kindyzed. 

The  electro- muscular  contractility  is  remarkabl;^'  preserved,  evidently 
because  the  destruction  of  the  trophic  cells  in  the  c^ord  involves  iudi- 
\idual  cells  one  afler  the  other,  aud  eonsi^quently  compromises  trophiciilly 
individual  biuidlcs  of  muscie-iibres,  one  after  the  other,  so  that  the 
muscle  loses  power  not  eit  massej  but  fibre  by  fibre,  that  portion  of  the 
moscle  which  retains  its  functional  activity  remaining  in  health  and  pre- 
serving its  normal  electriciil  reaction.  According  tt*  Eulen!>erg,  in  the 
later  periods  of  the  disease  qualitative  altei^atiou  in  the  muscular  reaction 
may  be  shown  by  an  increased  raictiou  under  anodic  closure,  and  less 
commonly  by  an  increase  under  cathodic  opeuing.  We  have  never  been 
able  to  demonstrate  this.  Eemak's  diple>gic  coutnictions  are  also  rarely 
to  be  demonstrated  in  progressive  nuiscular  atrophy.* 

There  is  sometimes  a  h**ighteued  irritability  of  the  muscular  fibres 
in  progressive  muscular  atrophy  which  causes  the  muscle  to  react  more 
actively  than  iiormiil  to  the  faradie  current.  This  condition  we  have 
noted  especially  when  the  filirillary  coutractions  were  very  severe.  In 
some  very  slow  cases  of  muscular  atrtjphy  with  deposition  of  fatty  mate- 
rial in  the  muscles  the  response  to  the  faradie  current  is  sluggish. 

Diagnosis,— The  slow  jirogression  of  the  symptoms,  the  occurrence 
of  atrophy  before  pandysis,  the  pi-eservation  of  the  electrical  relations 
of  the  muscles,  the  absence  of  tlistinct  disturbances  of  sensation  aud 
of  pronounced  tenderness,  make  the  recognition  of  progi*essive  muscular 
atrophy  usually  very  e^^isy.  The  only  disease  with  which  it  can  be  eon- 
founded  is  pseudo-hyperlrophic  paralysis.  (See  Pseudo- Hypertrophic 
Paralysis.) 

Prognosis. — The  course  of  the  disease  usually  spreads  over  many 


♦  **  Eemak  found  that  the  contractions  eould  be  produced  in  the  atrophied  muscles 
of  the  arm  when  the  positive  electrode  was  placed  in  an  *  irritable  zone/  which  ex- 
tendfl  fnim  the  iirst  to  the  fifth  cervical  vertebra,  or,  still  better,  in  the  carotid  fossa 
or  the  triangle  between  the  lower  jaw  ami  the  external  oar,  while  the  nc^gative  was 
put  below  the  fifth  cervical  vertebra.  Tlie  contractions  were  always  on  the  side  op- 
posite to  the  ajiode,  but  when  the  electrodes  were  applied  in  the  median  Une  tbey 
occurred  on  both  sides.  If  the  current  was  very  weak  they  were  limited  to  the  mii>»- 
clea  moat  aeverely  affected.  Hefnak  regarded  these  as  reflex  contractions  originating 
from  the  superior  cervical  jsan^lion  of  the  sympatlietie,  and  ee?peeiftlly  as  the  patient 
perceived  a  sensation  behind  the  ball  of  the  eye  when  the  current  was  closed/'* 
(Eulenberg. ) 
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years.      Remissions  sometimes  occur,  antl  it  is  not  very  rare  for  the 
paralysis  to  be  long  located  in  a  few  groups  of  miLscles. 

Treatment*— In  our  experience  the  treatment  of  progressive  muscu- 
lar atrophy  has  be^n  without  good  result.  The  ollect  of  electricity  and 
massiige  on  the  mnsele-s  has  not  l>een  perceptible,  Oowers,  however, 
asserts  that  arsenic  and  strychnine  are  very  useful^  and  that  he  hai 
known  the  progre.sB  of  the  eliseji.se  to  be  arrested  by  the  hypodennie 
iujcjction  of  strychnine,  although  the  drug  had  been  given  by  the  mouth 
without  avaiL  The  dose  whieli  he  employs  is  very  small,  one  injection 
a  day  of  one- eightieth  of  a  grain,  gradually  increased  to  one- fortieth, 
never  beyond.  The  greatest  care  should  Jjo  taken  during  the  whole 
course  of  the  disease  to  avoid  muscular  fatigue,  which  has  a  decided 
deleterious  influence.    Prolonged  rest  in  bed  would  seem  to  be  indicated* 

SYRINGOMYELIA. 

Definition.— A  chronic  disease  chamcterized  by  the  presence  of 
cavities  in  the  spinal  cord,  and  by  peculiar  alterations  in  the  sensibility, 
associated  with  mot^r  paralysis  and  various  trophic  disturtiances. 

Etiology.— 'Concerning  the  causes  of  sjrringomyelia  we  have  no  defi- 
nite knowledge.  The  disciise  iLSually  begins  between  fiileen  and  thirty- 
five  yeai-s  of  age  ;  it  is  more  frequent  in  men  than  in  women,  and  in 
lalx»rers  and  artisans  than  in  brain- wo rkei^ ;  it  does  not  appear  to  be 
distinctly  hereilitary,  although  there  is  reason  for  Ix^Iieving  that  it  de- 
pends upon  some  embryological  affection  of  the  cord  which  diminishes 
the  power  of  the  nerve-elements  to  i^esist  the  hyperplastic  tendency 
inherent  in  neurogliar  tissues*  It  may  exist  as  a  primaiy  affcxrtion,  but 
ha^  Ix^n  associated  with  lateral  sdei-osis,  poliomyelitis,  chronic  perien- 
cephalitis, antl  other  organic  diseases  of  the  brain  or  the  spinal  cord. 

Morbid  Anatomy. — The  principal  lesion  in  syringomyelia  is  spinal, 
with  secondary  trophic  changes  in  the  muscles,  the  bones,  the  cellnlar 
tissues,  the  skin,  and  the  [)eripheml  nerves.  To  macroscopic  examina* 
tion  the  cord  may  present  the  appearance  of  a  large  blood-vessel  empty 
and  collapsed.  It  is  irregularly  increased  in  size,  deformed,  soft  and 
flnctuating  to  the  touch,  or  giving  the  sensation  of  a  hard,  tirm,  rigid 
cord,  and  contains  one^  two,  or  rarely  three  cavities,  situated  in  the 
horns  of  the  gray  matter.  The  size,  length,  shape,  and  cross-dimensions  fl 
of  the  cavity  vary  almost  indefitiitely.  Its  liquid  or  gelatinous  contents 
are  enclosed  by  a  smooth  yellowish  coating. 

Etjdrom^eHa — that  is,  dilatation  of  the  spinal  cord  with  excess  of 
fluid^nis  long  been  known  to  the  profession  as  a  jjathological  condition  h 
which  may  exist  without  i>roducing  symptoms  during  life  ;  it  is  probably  | 
the  analogue  of  bydrocephaliLS  internus,  and  is  caused  by  a  stopping  up 
of  the  spinal  cauaL  It  is.  however,  rather  an  accidental  than  an  essential 
part  of  syringomyelia,  wlio.se  primary  histological  lesion  is  h)oked  upon 
by  the  m^*ority  of  investigatoi-s  as  a  neoplsistic  hyperplasia  of  the  neu- 
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roglia  of  the  gray  matter,  but  is  believed  by  others  tu  he  a  hyperplastic 

Biyelitis,  According  to  the  late  researches  of  Hoffmauiij  the  disease 
couuneueeis  id  proliferation  of  the  epithelial  lining  of  the  spinal  eanal^ 
and  ill  niiiny  i'lmeH  proviH^ih  from  a  congenital  anomaly, — viz.,  nests  of 
embryonal  tissue.  The  result  of  this  proliferation  is  a  mass,  the  so- 
called  gliomSj  which  closes  the  central  canal  and  after  a  time  undergoes 
regressive  metamorphosis,  with  destruction  of  the  tissue  and  formation 
of  a  cavity*  The  giiotic  tissue  is  composetl  chiefly  of  mono-  or  bi- 
nucleated,  spider- like  cells  with  long  anastomosing  processes,  between 
which  are  granular  elements  and  pigment -granules.  The  lining  of  the 
cavity  is  a  dense  fibrilhiry  felting,  which  is  not  sc^lerotie.  During  the 
process  of  growth  and  degeneration  seconchiiy  inflammations^  hemor^ 
rhages^  and  wide- spread  sclerosis  sue  produced  in  the  suiTounding  tissue. 
The  peiipheral  nerves  are  iLsuaUy  found  altered,  snifering  from  piu^en- 
chymatous  neuritis,  or  jjerhaps  from  atrophy.  The  muscles  themselves 
undergo  atrophy,  and  Dejeriue  found  that  the  intra- muscular  nerves 
were  normal  or  atrophic  iiccording  as  their  muscles  were  normal  or 
atrophic.  The  cliiiiiges  iii  the  nerve  and  in  the  muscle  are,  however,  but 
secondary  lesions. 

Symptomatology.— Syringomyelia  commenc-es  insidiotisly,  with  weak- 
ness and  disorder  of  sensation  in  the  upper  extremities,  followed  after  a 
time  by  musculai'  atrophy,  with  increase  in  the  sensory  symptoms ;  then 
by  spinal  curvature  in  the  form  of  scoliosis;  and  finally  by  motor  palsy 
in  the  lower  limbs.  Yaso- motor  and  trophic  changes  in  the  skin,  in  the 
sul>cutaneous  eellnlai*  tissue*!,  and  even  in  the  joints  and  l>ones^  soou 
follow  upon  tlie  muscular  atrophy.  In  some  cases  the  shoidder  muscles, 
more  rarely  those  of  the  lower  extremities,  are  first  attacked,  and  the 
medulla  oblongata  may  be  the  part  primai*ily  aflected. 

The  most  characteristic  symptom  of  syringomyelia  is  a  peculiar  dis* 
aasociation  of  ordinary  sensation.  Ck)mmouly  the  sense  of  pain  and  the 
power  of  recognizing  lieat  and  cold  are  diminished  or  lost,  although  seo- 
sibOity  to  touch  and  the  muscular  and  special  senses  are  intact.  Barely 
it  is  some  form  of  ordinary  sensibility  which  is  first  lost,  and  cases  have 
been  recorded  in  which  pain  and  thermic  si-msibility  have  l>een  inci^eiised, 
ordimiry  sensibility  remaining  normal.  Further,  thermic  sense  perver- 
sion may  be  produced,  so  that  hot  bodies  feel  c-old  and  cold  bodies  hoL 
The  thermic  anaesthesia  may  be  so  slight  that  it  can  sctircel^'  be  made 
out,  or  so  complete  that  a  patient  Ciin  be  burned  without  being  aware  of  it. 

The  thermo-aniBsthesia  and  the  analgesia  do  not  necessarily  coincide 
in  degree  or  position,  and  may  from  time  to  time  vary  in  the  same  cajse. 
They  usually  occupy  considerable  zones,  and  affect  both  mucous  mem- 
braneB  and  skin.  In  some  cases  thei-e  are  burning  or  freezing  subjective 
pains.  Loss  of  motor  fjower  in  the  arms  is  a  common  primary  symptom. 
Usually  motor  disturbances  in  the  legs  are  secondary,  and  develop  late 
in  the  disorder.     They  commonly  consist  of  spasmodic  paraplegia  wuth 
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exaggerated  patellar  reftexe^s,  but  may  be  simply  ataxic  incoordination 
with  abolished  reflexes.  Loss  of  motioii  is  followed  in  the  upper  ex- 
tremities by  muscular  atrophy,  seeoiidarj^  contractures,  and  a  claw*like 
haixd  resem!)liug  that  of  poliooiyelitis.  Paralysis  and  trophic  disturb- 
ances are  exti'emely  common  in  the  musclea  of  the  ueck,  so  that  scoliosis 
is  an  almost  constant  and  may  be  an  early  symptom  ;  it  itS  said  to  Iw* 
almost  universally  dorso-lumbar,  with  the  convexity  to  the  left.  Tbe 
atrophic  miLsele^i  uiixy  give  the  reaction  of  degeneration  ;  more  com- 
monly, ho%vevcr,  there  i*^  a  simple  diminution  of  electrical  excitability. 

As  the  disease  progresses,  the  paralysis  extends  up  the  arm,  and 
finally  involves  the  shoulder  and  even  the  face.  Indeed^  alt^^red  tri- 
geminal sensations,  nystagmus,  inequalities  of  the  pupil,  disturbances 
of  the  taste,  paralysis  of  the  vocal  cordSy  dyspnoBa^  and  rapid  heart 
action,  any  or  all  of  these  may  develop  as  the  result  of  serious  impli- 
cation of  the  medulla. 

The  trophic  changes  in  syringomyelia  are  very  marked.  The  skiu 
may  become  glossy  or  be  covered  with  a  thick  epidermis  or  with  bullous, 
ees&ematous,  or  herpetic  eruptions.  Perforating  ulcei-s  have  been  de- 
scribed, and  in  rare  ciises  there  has  been  a  trophic  gangrene  of  the  skiu^ 
followed  by  loss  of  substance  and  by  a  whitish  cicatrix.  The  distorte*], 
thickened,  often  furrowed  nails  sometimes  fall  out.  The  subeutane(3us 
cellular  tiasues  may  be  oedematons  or  the  seat  of  abscesses  and  especiall? 
of  whitlows.  The  bones  and  joints  sometimes  undergo  arthropathic 
changes  similar  to  thos4_^  se^'U  in  locomotor  ataxia;  and  acromegalia, 
coinciding  with,  if  not  dependent  upon,  syringomyelia,  has  been  reported 

The  implication  of  the  vaso-motor  and  secretory  systems  is  shown 
by  irregular  or  exaggerat*^  sweating,  by  blueuess  and  coldness,  or  by 
swelling,  scarlet  color,  and  excessive  heat  of  the  extremities.  Polyuria, 
cystitis,  and  e^en  perforating  ulcei^s  of  the  bladder  nia.y  occur. 

Various  clinical  types  of  syringomyelia  have  been  noted.  Blocq  de- 
scribes two  :  in  one  the  atrophy  commences  in  the  ulnar  nerve  distribu- 
tion and  is  follo^^ed  by  spastic  paraplegia,  in  the  other  the  atrophy 
begins  in  the  r^wlial  nerve  and  is  followed  by  tabetic  ineoordinatioiu 
The  casc^  vary,  however,  s*>  much  that  no  descrii>tion  of  tj^pes  is  of 
value.  If  the  gliosis  attacks  especially  the  posterior  portion  of  the  cord, 
the  prominent  symptoms  may  i-esemble  those  of  tabes.  Morvan's  dk- 
erne  appears  to  grade  into  syringomyelia  through  an  unbroken  series 
of  eiiMAS,  iind  must  therefore  be  considered  simply  a  variety  of  it,  lo  it 
the  tactile  sense  nearl^^  always  disappears  with  the  other  (orum  of  sensi- 
bility ;  the  trophic  changes  predominate,  and  almost  exclusively  consist 
of  multiple  whitlows,  deep  cracks  and  fissures  in  the  skiUj  and  arthropa- 
thies of  the  smaller  joints.  Moreover,  in  certain  cases  these  affections 
are  symmetrical  on  both  hands  and  feet,  and  do  not  attack  the  remainder 
of  the  l)ody.  Finally,  the  muscular  atrophy  is  slightly  marked,  and  is 
not,  as  a  rule,  progressive. 
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Diagnosis. — Syriugomyeiia  is  ilktmguisbed  from  cervical  paeliyme- 
niiigitie  by  being  much  less  paiul'ul  aud  uot  accompanied  by  rigidity 
of  the  neck,  and  by  the  peculiar  disturbances  of  sensation.  In  sclero- 
dactylitis  sinuilatiiig  s^'i'iiigotnyelia,  sensation  is  jjresi^rved,  whiLst  the 
inflammation  of  the  skin  is  a  doininantj  not  a  secondary,  feature  of  the 
case.  In  alcoholic  paralysis  thenuo  anfl&stbetic  disturbances  resembling 
those  of  syringomyelia  Kometimes  occur,  Imt  the  symptouLS  usuaDy 
appear  in  the  lower  extremities  and  are  develojied  very  rapidly,  whilst 
tenderness  of  the  muscles  or  of  the  nerve-trunks  can  be  made  out.  The 
hysterical  slnmlation  of  syringomyelia  may  be  detected  by  noticing  the 
presence  of  hysterical  symptouLS,  thr  wide  extent  of  the  anaesthetic  dis- 
turbance, and  the  absence  of  degenerati\e  atrophy  of  the  muscles.  It 
must  be  rememb<*red,  however,  that  s>  ringomyelia  may  develop  in  the 
hyster i  cal  sn  bj  eet. 

Peognosis. — ^The  coume  of  syringomyelia  is  very  slow,  usuiilly  ex- 
tending from  ten  to  twenty  years,  and  fwicompanied  with  marked  remis- 
sious.  The  correctness  of  tlie  assertion  sonietimes  made  that  rec4>very 
may  occur  seems  doubt fuL  Death  is  usually  due  t4>  the  spread  of  the 
disease  to  the  medulla  oblongata,  or  t4)  exhaustion  produced  by  cystitis, 
decubitus,  septiciemiat  etc. 

Treatment,— No  drugs  are  of  any  value  except  for  giving  relief  of 
symptonm.  The  bodily  health  should  be  maintained,  the  analgesic  skin 
carefully  protected  from  injury,  and  muscuhir  fatigue  and  cystic  compli- 
cations guarded  against.  Counter-irritation  ami  suspension,  as  recom- 
mended by  French  authoTS,  probably  do  no  good.  Electrical  treatment 
of  the  spine  is  entirely  without  value,  and  even  the  attempt  to  maintmn 
by  electricity  the  nutrition  of  the  atTected  muscles  is  hopeless. 
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LOCOMOTOR  ATAXIA.  TABES. 

DEFi^nTiON\ — A  disease  accompanied  by  sclerosis  of  the  posterior  root 
zones  of  the  spinal  cord,  and  clmi'^cterized  by  loss  of  coordination  aud 
of  the  reflexes,  with  disturbances  of  sensation,  but  without  paralysis  or 
atrophy  of  the  muscles. 

Etiology. — Locomotor  ataxia  is  not  heredit^kiy,  is  much  more  fre- 
quent in  Builes  than  in  females,  and  is  a  disease  of  middle  life,  although 
it  may  occur  at  any  age.  In  the  great  msyority  of  cases  it  develops  in 
persons  who  have  had  syphilis,  coming  on  from  five  to  twenty  years  after 
the  infection.  It  is  not,  however,  specifically  a  syphilitic  disease,  and 
may  occur  in  non-syphilitics.  According  to  the  observations  of  Tucxek, 
a  disease  resembling  tat>es  symptomatically  and  anatomically  may  be 
produced  by  crgotin,  and  it  is  possible  that  there  is  a  post-syphilitic  poison 
which  producers  tabes.  Sexual  excess  Ls  not,  as  wjis  at  one  time  t^iught^ , 
an  ordinary  cause  of  locomotor  ataxia^  if  indeed  it  ever  produces  it. 
Overwork,  nervous  sti^ain,  immoderate  use  of  alcohol  and  tobacco,  ex- 
posure to  wet  and  cold,  periphei-al  traumatism,  lead  and  other  poison^ 
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have  all  been  assigned  as  causes  for  the  disorder,  but  their  m:flueuce  is 
very  obRcun*. 

MoRiuD  Anatomy,— The  lesion  of  talms  may  develop  in  any  por- 
tion of  the  si>iual  vord,  but  usu^illy  is  primarily  himbar  ;  in  the  advanced 
degeneration  the  micro8eoi*e  shows  a  mass  of  eoiiiiective  tissue  with  atro- 
phied axis-cylinders  from  which  the  myelin  sheaths  have  WiLsted  away. 
The  connective  tissue  Ls  fibrillated  and  nucleated,  and  excessively  tra- 
bec'ulated  ;  sclerotica  changers  are  usually  prououueecl  iu  the  vessels.  An 
early  stage  of  the  sclerosis  is  that  in  which  there  is  inereajse  of  the  nuclei 
aud  of  the  amount  of  the  connective  tissue,  w^ith  wasting  of  the  myelin 
sheaths.  Westphal  and  some  other  pathologists  state  that  preceding  this 
stage  can  be  demotrntrated  one  of  simple  granular  change. 

There  is  still  uneertaiuty  as  to  whether  the  prooees  begins  in  the  pos- 
terior spinal  roots  or  iu  the  posterior  root-3£43nes  {colnmus  of  Burdaeh)  of 
the  cord.  Leyden,  Marie,  aud  other  anthoritiea  believe  that  the  degen- 
eration ascends  from  the  nerve-roots  into  the  spinal  cord»  making  the 
primary  lesion  of  locomotor  ataxia  a  de^'enenitive  neurit  is*  which  is  be- 
lieved by  some  to  comnieuce  iu  the  nerve  peripheries  and  extend  upward, 
— a  highly  improbable  view.  It  is  certain  that  the  columns  of  Burdaeh 
are  very  early  attacked,  aud  that  the  lesion  tbllowing  the  ascending 
nerve- bundles  passes  up  the  cord*  not  only  along  the  root-zones,  but 
especially  into  the  columtm  of  Goll,  which  are  usually  disettsed  higher 
up  than  are  the  root-zones.  There  are  teases  in  which  the  columns  of 
Goll  seem  to  be  more  thoroughly  diseased  than  are  the  root- zones* 

Tliere  are  two  lieliefs  among  pathologists  as  to  which  tissue  is  pri* 
uiarily  alTected  *  some  maintain  that  the  disease  tegins  in  the  neurogliaj 
and  that  the  changes  iu  the  nerve*elements  are  secondary  to  the  con- 
nective hyperplasiii,  whilst  othei's  aflirin  that  the  essential  lesion  is  a 
parenchymatous  degeneration  of  the  nerve-elements,  with  hyperplasia 
of  the  connective  tissue  as  a  secondary  result.  Spitzka  has  put  for- 
ward the  very  improbable  view  that  there  are  two  vai^ieties  of  locomotor 
ataixia,  one  interstitial,  one  parenchymatous. 

The  disease  process  finally  aftects  the  gray  substance,  especially  at- 
tacking Clarke's  ci>lumns,  and  causing  atnjphy  of  the  nerve-fibres  and  in 
some  cases  wasting  of  the  cells.  As  wils  first  demonstrated  by  Westphal^ 
the  peripheral  oervt^  habitually  siiirer  in  tabes  j  the  alteration  Ls  a  paren- 
chymatous neuritis,  and  appears  to  he  confined  to  the  sensory  filament!^ 
It  is  most  marked  in  the  extreme  periphery  of  the  nerve,  so  that  the 
cutaneous  fiiameots  mny  be  distinctly  altered  and  the  large  nerve-tmnks 
free.  The  optic,  pueuniog;istric^  trigeminus,  and  other  cei'ebnil  nerves 
are  sometimes  affected.  The  peripheml  situation  of  the  neuritis,  and  the 
fact  that  iu  some  crises  the  cord  lesion  apparently  preceiles,  in  others  fol- 
lows, the  change  in  the  nerves,  indicate  that  the  lesions  of  the  nerves 
and  of  the  spinal  cord  are  not  dependent  one  upon  the  other^  but  are 
due  to  some  common  cause. 
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Symptomatology. — ^The  symptoms  of  locomotor  ataxia  are  usually 
very  slow  and  insidious,  and  without  fixed  regularity  or  order  iu  their 
developmeut*  They  eommonly  appear  first  iii  the  legs,  but  not  rarely 
double  vision,  giddiness,  or  other  head  nyinptoms  take  preeedenee,  and 
the  upper  extreuiitiejs  inay  be  for  years  the  exclusive  site  of  the  disease. 
I^eaving  the  couinie  and  early  stages  of  the  disetise  for  di>seussiou  in  the 
panigraphs  under  diagnosis  and  prognosis,  we  shall  study  the  general 
symptoms  under  the  hea^Ls  of  Distnrbauees  of  Bt^nsation,  Distnrbjuiees  of 
Motion,  Disorder  of  the  Organs  of  the  Special  Senses,  Trophic  Changes. 

Disturbances  of  Sensation. — ^Paiu  is  a  pronmient  symptom  io  more 
than  nine'tenths  of  the  c;ises  of  tabes,  and  is  variously  dcsscribed  as  though 
a  red- hot  wire  or  a  sharp  dagger  were  thrust  through  the  limb,  Iu 
some  0^1^^  these  so- (iMed  fuh/tt rant  palm  occur  continually  ;  iu  other  in- 
stances  they  c>ome  on  in  paroxysuLS  ;  but  almost  invariably  they  tempo- 
rarily disiippear  at  intervals.  They  imiy  ft>llow  the  distribution  of  the 
nerves,  but  more  commonly  are  most  severe  in  the  ueighborhood  of  the 
joljits,  especially  in  the  inside  or  the  outside  of  tlie  kuee  or  of  the  ankle. 
Usually  they  are  not  iussociated  with  redness  or  any  sorenesSj  and  often  the 
pa^tient  seizes  the  affected  part  forcibly  and  obtains  by  the  pi*essure  some 
relief.  A  certaiu  amount  of  i-edness  and  teuderness  may,  however,  be 
present  during  thi^  pain,  and  iu  very  rare  Ciises  trophic  eruptiomi  occur. 
Sometimes  the  pain  seems  wide  spreM  and  superficial,  and  is  then  usually 
spoken  of  as  burning  or  more  rarely  as  a  sensation  of  intense  cold. 

Ftiln  crhen,  which  are  almost  pathognomonic  of  locomotor  ataxia,  C4>n- 
sist  of  paroxysms  of  excessive  pain  with  pronounced  functional  disorder 
of  the  viscus  in  which  they  are  located,  but  without  lever.  The  att^^ks 
usuiilly  bc^gin  and  end  abruptly,  and  may  last  from  a  few  minutes  to  sev- 
eral liays.  The  functional  activity  of  the  organ  may  be  at  once  resumed 
when  the  pain  is  over.  In  the  height  of  the  agony  syncope  or  a  wild 
cjutbui-st  of  maniacid  melancholy  with  attempts  at  suicide  may  occur. 
The  most  important  of  the  pain  crises  art*  the  muscular,  the  gastric,  the 
rectal,  the  urinary,  the  genital,  the  cardiac,  the  laryngeal,  and  the  lym- 
phatic. 

The  ga^ric  crises,  the  most  fretiuent  of  any,  are  chanicterized  by  vio- 
lent shooting  and  burning  pains,  having  their  focus  in  the  epigastric 
region  and  radiating  in  all  dii^ctions,  laterally,  upward,  downward,  until 
at  times  they  seem  to  fill  with  agony  the  whole  abdomen  and  chest.  They 
are  generally  increased  by  epigastric  pressure  and  by  the  ingestion  of 
food,  and  are  always  accompanied  by  nausea  ami  excjessive  vomiting. 
After  the  stomach  has  Ix^n  once  emptied  the  discharge  is  glairy  or  ropy, 
neutral  or  acid,  and  often  sti'eaked  with  blood  ;  rarely  there  is  abundant 
coffee-ground  vomiting  or  even  pronounced  hmmatemesis.  In  some  cases 
the  focus  of  the  pain  is  in  the  neighborhood  of  the  umbilicus,  when  the 
crises  might  properly  be  spoken  of  as  int^MlnuL  Occiasionally  large  quan- 
titles  of  gas  form  in  the  g^istrointestinal  tract  and  produce  a  very  obsti- 
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nate  meteorism,  or  there  may  be  copioiLs  bilious,  miicoiis,  or  serous  stools 
In  such  cases  loss  of  tlie  voice,  suppression  of  iirine,  extreme  coldni 
and  cyanosis  of  the  body,  cramps,  and  collapse  may  closely  simulate; 
cholera,  ami  death  may  result.  In  the  recfal  crimes  the  pains  radiate  fro 
the  rectum,  or  this  receptacle  feels  as  though  it  were  filled  up  by 
enormoas  body  heated  to  redness,  biu-niug  and  scorching  every  part  near^ 
it,  Aluseular  crhe^  are  extremely  rai'e,  and  consist  of  an  excessive  mo**' 
cnhir  weariness  and  so  rentes  which  paralyse  for  a  time  the  aflFect< 
muscles.  GenUul  erme»  may  consist  of  violent  paroxysms  of  pain  centri 
in  the  testicle  and  shooting  along  the  penis,  or,  in  the  female,  darting 
from  the  ovaries,  boring  and  burning  through  the  w^hole  genitalia-  In 
some  caM^s  spontaneous  venereal  orgai^ms  occur ;  at  first  each  orgasm 
ends  in  a  fury  of  voluptuous  delight,  but  im  time  passes  this  delig: 
takes  on  more  and  more  the  character  of  |)ain*  until  rapturous  ecstasy 
lost  in  agony*  The  f^enito-urhmri^  crhe^  may  closely  simulate  I'enal  colic? 
usually,  however,  they  consist  of  intense  binning  or  lancinating  pains 
in  the  urethra,  associated  with  unconquerable  cystic  t^^nesmus.  When 
there  is  an  antesthesia  of  the  bladder,  with  consequent  urinary  intention 
and  ammoniacal  fermentation^  and  dejKksits  of  phosphates,  the  symptami 
may  be  strongly  suggestive  of  calculi. 

A  hfmphatie  crims,  tis  finnt  di?scriljed  by  H,  C.  Wood,  consists  of  a  vio-' 
lent  paroxysm  of  pain  (accompanietl  with  great  swelling,  redness^  and 
tenderness)  in  the  lymphatic  glands,  appearing  with  absolute  suddenness 
and  disappearing  almost  as  aljg'uptly,  but  leaving  behind  it  an  inci"ease  ia 
the  volume  of  the  gland,  which,  if  not  perceptible  at  first,  finally  through 
successive  crises  lx*comes  a  distinct  enlargement.  In  vardlac  crises  there 
ai"e  violent  lancinaling  and  constricting  ]>ains  in  the  n>gion  of  the  heart, 
associated  with  great  dyspnoaii,  intense  distress,  and  irregularity  of  the 
pulse,  with  or  without  intermission  of  the  heart -beats.  Liinjag&d  eruei 
consist  of  violent  pai'oxysms  resembling  laryngismus  stridulus,  bnt  asso- 
ciated  with  atrocious  fnlgurant  paius  in  tlie  larynx,  l>ack,  and  shoulders, 
and  sometimes  accompanied  by  the  expectoration  of  little  bltMxiy  f>eUeta 
of  mucus.  Death  fit>m  laryngeal  asphyxia  has  resulted  in  these  cases; 
and  when  laryngeal  amesthasia  is  present,  food  frequently  enters  th« 
larynx  and  lungs. 

Formications  and  other  par^sthesise  are  common  in  tabes.  The  girdle 
sensation,  a  feeling  as  though  a  tight  band  were  drawTi  around  the  head, 
the  neck,  the  L>ody,  or  the  limbs,  is  iLsuall}^  very  distinct.  XumbnCfll 
may  develop  early  or  late,  and  ot>cn  w^hen  in  the  foot  produces  a  senea- 
tion  of  walking  or  standing  np4)n  velvet  or  upon  cnshions  of  down.  The 
mucous  membnines  of  organs  in  which  crises  occur  are  prone  to  be  cjom- 
pletely  anaesthetic  ;  the  immbness  may  exist  without  analgesia,  or  with- 
out paralysis  of  the  tactile  or  of  the  temperature  sense.  All  forms  of 
sensibility  are,  however,  in  most  cases  sooner  or  later  diminished.  De- 
layed sensation  is  not  uncommon,  and  five,  ten,  or  even  fifteen  seconds 
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nay  elapse  between  the  time  of  the  contact  and  its  perception.     It  is  not 

tery  rare  for  a  distinct  interval  to  exist  between  the  perceiving  of  the 

Mtactof  asharp  point  and  of  the  pain  which  it  causes.     Mendelssohn 

I  aflnDs  that  the  normal  reaction  of  the  sensory  nerve  to  electricity  may 

I  h  reversed,  so  that  on  closing  the  circuit  the  earliest  sensation  is  at  the 

L  positive  instead  of  at  the  negative  pole,  as  in  health.     The  localizing 

I  forer  is  sometimes  curiously  i)er\'erted :  a  single  prick  may  be  felt  in 

■MBy  places  (j^olyassthe9ia)y  or  a  prick  on  one  leg  may  be  located  on  the 

•fteria/tocftWna). 

Hotion,  including  Reflexes. — ^The  cutaneous  reflexes  are  usually  at 
fatooafiected  or  very  rarely  increased ;  when  ansesthesia  exists  they  are 
*nUy  diminished,  but  they  may  be  lessened  or  even  abolished  without 
mked  disturbances  of  sensation.  The  deeper  reflexes  are  profoundly 
^I^M]  indeed,  loss  of  the  knee-jerk  (WestphdPa  symptom)  is  one  of  the 
'"Itttand  most  constant  phenomena,  but  may  be  absent  when  the  lesion 
;kcoofined  to  the  upper  cord.  Loss  of  coordination  is  a  most  charac- 
^i^^ptom ;  closely  connected  with  it  is  the  so-called  Bomberg^s  or 
ski  tjfmptom^  which  may  precede  all  other  evidences  of  the  disease, 
ilvays  belongs  to  the  earliest  stage.  It  consists  of  a  peculiar  ver- 
%  Dsnally  associated  with  a  momentary  sense  of  terror,  produced  by 
■iddy  stepping  from  a  light  into  a  dark  place,  or  by  quickly  shutting 

la  most  cases  the  loss  of  coordination  is  shown  by  excessive  swaying 
ft  the  patient  is  made  to  stand  with  the  feet  close  together  or  on  one 
1^  If^  however,  this  test  fail,  sudden  turning  or  the  attempt  to  walk  a 
Ik  line  will  usually  succeed,  and  if  the  eyes  be  closed  the  lack  of  con- 
becomes  at  once  manifest  Sooner  or  later  the  so-called  ataxic  gait 
EBbp&  The  patient  walks  with  his  head  a  little  bent  forward  and  the 
directed  to  the  ground.  The  trunk  inclines  upon  the  thighs,  whilst 
feet  are  held  in  advance  of  the  buttocks,  with  the  legs  widely  sep- 
N^  from  each  other.  At  the  same  time,  owing  to  the  excessive  con- 
JMoiis  of  all  the  muscles  of  the  lower  extremities,  the  leg  proper  is 

Eled  somewhat  rigidly  upon  the  thigh,  and  there  is  very  little  move- 
at  the  knee-joint.    The  advancing  leg  is  therefore  raised  fi*om  the 
d  in  some  d^ree  by  an  elevation  of  the  pelvis,  although  at  the 
time  some  flexion  does  occur  at  the  knee-joint     By  these  con- 
movements  the  foot  is  freed  from  the  ground,  and,  having  been 
forward  and  outward  by  a  rapid  muscular  jerk,  comes  down  with  a 
p  like  a  solid  mass.    In  some  cases  the  heel  is  the  last  to  leave  the 
and  the  first  to  touch  it     Not  rarely  the  pelvis  is  so  much  in- 
dnring  walking  as  to  carry  the  centre  of  gravity  too  far  towards 
le  of  the  stationary  leg.     To  counten^ct  this  and  maintain  the 
km  of  the  body  the  upper  x>ortion  of  the  trunk  is  curved  towards  the 
leg  by  a  contraction  of  the  erector  spinse  muscles,  or  the  arm 
to  the  advancing  1^  is  thrust  out  laterally.    The  altema- 
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tion  of  these  tuovemeiits  at  each  step  uiay  give  a  penduJimi-like  swing  to 
the  body. 

In  the  uion^  advanced  stiiges  of  locomotor  ataxia  the  body  is  so  &r 
thrown  forward  that  the  patient  eim  walk  only  by  the  help  of  two  cani^ 
or  erutehe«  ;  all  the  movements  exeented  with  the  legs  are  performed  with  M 
great  stiflhasa  and  by  8uddeu  jerks.     8tiU  later  in  the  disorder  the  wUd^  " 
iiTegular,  choreiform  luovemente  of  the  legs  make  walking  impoasiblci 
Finally,  if  the  lesion  travels  up  the  spinal  cord,  all  power  of  coordinatiiig 
the  muftcles  of  the  trunk  may  be  lost^  so  that  the  patient  is  no  longer      j 
able  to  sit  unsupported.  H 

Organs  of  Special  Sense*— In  the  prodromic  stage  of  locomotor 
ataxia  transient  ocular  i^alsy  with  ite  resultant  ocular  diplopia  not  rarely 
occurs.    In  the  later  shiges  ptosis  and  internal  or  more  rarely  external 
squint  are  common  symptoms  ;  and  even  a  general  ophthalmoplegia  may  h 
occur.    The  pupil  is  usually  pronouncedly  myotic,  but  may  be  mydiiatie,  B 
and  often  irreguhir.     Argyll-RoberUon  pupil  or  reflejc  iridoplegia  is  almost 
characteristic  of  the  disease^  and  may  l)e  a  late  or  an  early  symptojiL    la 
it  the  pupillary  reflexes  are  abolished,  but  the  pupil  reacts  with  aecaom- 
modation,  so  that  although  pinching  of  the  skin  of  the  neck  or  throwing 
light  suddenly  into  or  shutting  light  suddenly  from  the  eye  produces  no  ^ 
jjupillary  movement,  the  pupil  dilates  when  the  g;ize  is  suddenly  directed  HI 
from  a  near  to  a  distant  object.     Contraction  of  the  Jield  of  vision  with 
disorder  of  the  color  sense  is  very  frequent ;  the  contraction  is  eoiicen' 
tric^  but  usually  somewhat  irregular.     Perception  fails  early  for  green 
and  re<l»  is  long  maintained  tor  yellow  and  blue.    These  vismU  phenomena 
are  caused  by  degeneration  of  the  optic  nerve*     Deafness  is  infreiiuent ; 
it  may  occur  either  as  an  early  transient  or  aa  a  late  permauent  symp- 
tom.    According  to  Gowers,  it  is  accompanied  by  a  progressive  limi- 
tation of  the  range  of  hearing  analogous  to  the  contrat*tion  of  the  visual 
field,  the  notes  of  the  scale,  l>egiuning  at  the  top,  dropping  out  of  the 
range  of  hearing  one  after  the  other,  until  all  are  alike  inaudible- 
Trophic  Changes* — The  most  important  trophic  changes  in  locomotor 
ataxia  are  the  perforating  ulcer,  alterations  of  the  bones  and  joints,  and  B 
perhaps  cardiac  disease.     The  perforating  ulcer  may  attack  the  hands  or  ™ 
the  internal  organs,  l)ut  usually  affects  the  foot.     As  it  occui-s  in  othet 
diseases  than  locomotor  ataxia,  it  will  be  found  described  under  trophic 
diseajses.     (Sec  page  621.)  ^ 

As  wa8  first  statt^d  by  Vulpian  in  1879,  valvular  diseojae  frequently  f 
occurs  in  locomotor  ataxia,  especially  showing  itself  in  insufficiency  of 
the  aortic  valve.     It  is  uncertain  how  far  the  various  valmlar  lesions  ^ 
ai*©  directly  secondary  and  trophic,  but  when  a  sharply  defined  perfo-  H 
rating  ulcer  foruis  upon  a  valve  in  a  case  which  sufl*ers  fi*om  a  severe 
cardiac  crisis,  the  existence  of  a  trophic  iniluence  can  scarcely  be  denied. 
Tabetic  arlhropafhtf  may  first  manifest  itself  by  a  peculiar  artieular 
crepitus ;  when  fully   developed  the  artluopathy  consistfi  of  a  serous 
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effnsiou,  free  fioni  blood,  pus,  or  aibuiniuous  fioceuli,  in  the  articular 
cavity  and  extending  it  may  be  int^  tlie  tissnt-?  ontside  of  the  joint, 
which  is  enoriiionslj^  swollen,  hard,  pale,  antl  so  resistant  as  not  to  yield 
to  pi^efifiure.  In  the  second  stage  of  the  affection  the  joint  remains 
swollen,  but  is  haixi  and  bony,  with  an  evident  increase  in  the  size  of 
its  bony  surfaces.  Destrnction  of  the  ailieulating  sm-faces  niiirks  the 
third  stage  f  the  epiphyses  (Specially  undergo  ati-ophy,  and  even  the 
head  of  the  bone  may  l^e  to  some  extent  al3sorbed,  the  ligaments  are 
elongated,  and  at  last  a  condition  of  subluxation  or  perhaps  of  com- 
plete luxation  results*  The  ataxic  arthropathy  is  usually  more  or  less 
symmetrical  ;  it  attacks  esjiecially  the  knees^  but  is  frequent  in  the 
foot  and  in  the  hand-  The  atrophic  shafts  of  the  bones  may  undergo 
spontaneous  fractures,  and  tkopping  out  of  the  teeth,  one  by  one  or  in 
mass,  may  result  from  wasting  of  the  alveolar  processes.  The  primary 
change  in  the  Iwne  is  probably  always  an  hyperti*ophy,  the  atrophy  being 
secondary. 

Diagnosis,-— Two  singes  of  locomotor  ataxia  are  recognized  by  some 
systematic  writers,  the  fii'st  or  pre- ataxic  being  that  which  precedes  the 
development  of  pronounced  ataxia,  the  second  that  of  ataxia.  This 
division  of  the  diseiisf*  is  altogether  arbitrary^  although  it  has  a  measure 
of  usefulness  in  calling  attention  to  the  fact  that  the  ataxia  is  com- 
monly a  late  symptom ;  it  niay^  however,  develop  eiirly  in  the  dis- 
e;ise,  or  at  least  witlumt  the  long  presence  of  the  ordinary  symptoms 
of  the  first  stage.  lu  the  majority  of  cases  the  sj^mptora  to  whieh  the 
patient's  attention  is  earliest  ilirected  is  pain,  which  is  not  rarely  long 
treated  under  the  snpi>osition  of  its  l>eing  rhenmatisnL  Careful  examina- 
tion will  at  this  time  geuerally  show  that  the  kneejerks  are  either  want- 
ing or  greatly  diminished,  and  usually  some  disorder  of  coordination 
can  be  discovered.  The  Argj^ll-Robc^rtson  pupil  tM?longs  in  its  first  de- 
velopment  to  the  early  stage  of  locomotor  ataxia,  as  do  the  transitory 
attacks  of  ocular  motor  paralysis,  diplopia,  etc.  Permanent  irregularis 
ties  of  the  ]>upil,  and  contniction  of  the  field  of  vision,  usually  come  on 
towards  the  end  of  the  firnt  stage  or  later ;  they  may,  however,  develop 
very  early.  Peraistent  vertigo  occm's  most  frequently  in  the  ad\^anoed 
stages  of  the  dise?ise. 

The  diagnosis  of  the  advanced  stage  of  locomotor  ataxia  is  so  easy  as 
t^  require  no  further  discussion,  but  the  recognition  of  the  discnise  in  its 
incipieucy  may  l>e  very  difficult.  The  bilateral  charac^ter  of  the  pains 
and  the  aljsence  of  soreness  should  always  give  rise  to  the  suspicion  that 
they  are  not  of  rheumatic  origin.  Nevertheless,  gouty  pains  may  have 
all  the  character  of  locomotor  ataxia  pains.  If  the  pains  be  associatiMi 
with  Argyll'Eobertson  pupil^  or  with  loss  of  the  knee-jerk,  or  with  any 
disturbance  of  ci>ordin;ition,  there  is  sufficient  ground  for  the  diagnosis 
of  a  probable  locomotor  ataxitw  The  occurrence  of  thi'ee  of  these  symp- 
toms makes  the  diagnosis  positive. 
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A  paiu  crisis  is  of  more  diagnostic  importance  than  lancinating  pains. 
In  Hire  Ciiscs,  especially  in  cardiac  crisis,  there  may  be  difficulty  in  dis- 

tingiiishijig  between  the  tabetic  crisis  and  a  funetiunal  pain  attack  such 
£us  that  uf  angina  pectoris.  The  seat  and  character  of  the  pain,  however, 
very  rarely,  if  ever,  exactly  accord  with  the  manifestations  of  the  dis- 
ease which  is  simnlated.  Thus,  in  a  cardiac  crisis  the  pain  will  centre 
in  one  shoulder  or  in  an  axilla,  or  will  shoot  into  the  abdomen,  or  into 
the  right  arm,  etc* 

A  very  important  distinctive  mark  of  the  crisis  is  the  sudden  re- 
sumption  of  ni>rmal  activity  in  the  orgsin  so  8tx>u  tis  the  pain  ceases: 
moreover,  there  is  no  sign  of  disease  in  the  organ  between  the  paroxysms. 
Thus,  after  a  gastric  crisis  the  patient  at  once  will  bt^in  to  take  and 
digast  food,  whilst  a  man  who  has  had  a  cardiac  crisis  will  be  able  to 
go  up-hill,  to  rnn  upstairs,  etc.,  without  dithcnlty.  When,  however,  as 
especially  occurs  in  cardiac  crises,  there  are  trophic  or  other  oi^anic 
changes  in  the  organ,  functional  power  may  be  permanently  alt-ei^ed  ;  m 
in  these  cjlscs  the  Bclerosis  may  be  so  situated  that  the  legs  ofler  no  ataxic 
symptoms,  bulbar  symiitoms  should  be  carefully  looked  for  j  giddinees^ 
Argyll 'E<»bertson  pupil,  diplopia,  or  strabismus  would  be  almost  decisive 
The  import  of  the  ordinary  visual  symptoms  of  ataxia  is  so  serious  that 
whenever  they  occur  in  a  middle-aged  ijeimm  and  are  neither  hysterical 
nor  gummoiis  they  should  give  rise  to  the  suspicion  of  tabi^  easpecially 
if  there  be  any  history  of  old  syphilis* 

Prognosis. — The  course  of  lix^omotor  ataxia  is  in  most  cases  ex- 
tremely slow.  The  pre- ataxic  stage  may  last  ten  or  even  twenty  years, 
and  the  whole  eoui-se  of  the  tliseiise  stretch  over  a  quarter  of  a  century. 
R*3miasions  of  months  or  years  without  change  for  the  worse  are  frequent  f 
but  we  do  not  believe  that  a  case  of  posterior  sclerosis  sufficiently  de- 
velope<l  to  be  positivt*ly  recognized  is  ever  cured.  In  women  the  disease 
does  not  prevent  a  successful  pregnancy,  which  may  for  the  time  being 
hold  the  symptoms  in  al>eyance,  bnt  has  no  permanent  effect  upon  them. 
Death  usually  takes  place  from  some  intercuri-ent  disease,  but  may  be 
the  result  of  chronic  periencephalitis,  or  even  of  a  snddeu  acute  peri- 
enceplialitis.  Bubacute  myelitis  is  also  said  sometimes  to  occur  as  a 
complication. 

Treatment. — In  the  management  of   locomotor  ataxia  rest,  both 
bodily  and  mental,  is  vital.     The  life  of  the  putieut  should  be  perma- 
nently arranged  in  such  a  way  as  to  avoid  all  unnecessary  expenditure 
of  vital  force.     Physical  labor  is  of  course  impossible,  and  mental  work 
should  be  so  rediieetl  that  it  will  merely  be  sufficient  to  diveit  the  atten-  h 
tion  of  the  patient  from  hinLself.     Absolute  rest  in  bed  for  a  series  of  fl 
weeks,  combined  with  the  use  of  massage  to  prevent  the  bad  efltK*ts  npoo 
the  general  health  which  such  confinement  tends  to  produce,  is  often  of  h 
the  gi*eatest  service,  and  niiiy  produce  a  remission  of  the  symptoms  which  ( 
will  last  for  months  or  even  years.     Under  no  circumstances  should  the 
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patient  be  allowed  to  take  long  walks  f  the  effects  of  a  single  over- fatigue 
nmy  last  for  many  moiith.s. 

Sexual  intercourse  sliuuld  Ix*  iii*  Wiv  as  possible  avoided*  It  is  affirmed 
by  good  authority  to  be  i-spt^cially  haruitiil  in  thos43  cases  in  wliicli  there 
is  a  tendency  to  atrophy  of  the  optic  nerve,  with  inereiisiug;  impairuient 
of  vision,  rapid  blindness  having,  under  thes<i  eiretimstanees,  followed 
a  newly-contracte<l  marriage.  Whilst  o^x^n-air  life  is  useful^  the  most 
sernijulou^s  care  shotdd  l>e  exercised  to  avoid  (exposure  U)  wet  t>r  cold, 
and,  when  possible,  the  winters  should  be  passed  in  a  warm,  dry  climate. 

The  diet  in  locomotor  ataxia  s^jhouUl  always  bt*  untritious,  but  non- 
stimulating  ;  the  very  moderate  use  of  wine  or  tol>aceo  is  not  harml^ul, 
but  the  slightest  exce^ss  is  deleterious. 

The  effect  of  drugs  upon  posterior  sclerosis  is  very  slight ;  anti- 
syphilitic  treatment  is  of  no  value,  the  contrary  statements  al>iindant  in 
literature  being  btused  upon  wrong  diaguosejs.  Wv  have  not  set^u  good 
produced  by  silver  nitrate.  Gold  chloride  and  barium  chloride  are 
probably  harmless  remedies  when  not  given  in  too  large  dose.  Phos- 
phorus hiLS  puwei-s  for  evil  rather  than  for  good.  Ergot  ha*s  been  largely 
nged  for  the  purpose  of  acting  upon  the  blood-vessels,  but  relaxed  blood- 
vessels have  nothing  to  do  witli  development  of  locomoti>r  ataxia.  The 
effect  of  ergot  in  producing  a  taltetic  atfection  justifies  it^  use  by  tliase 
who  lx4ieve  in  the  ancient  Hippocratic  fantasy  of  HimUki  mmtlibm  curan- 
tur ;  we  have  used  it  repeatedly  in  large  and  in  small  doses  without  the 
slightest  good  cflTect.  The  continuoiLH  use  of  corrosive  sublimate  (one- 
filtieth  of  a  grain  three  times  a  day)  sometimes  dot^  good. 

The  chief  value  of  drugs  in  the  disease  is  for  the  purpose  of  givdng 
relief  of  symptoms  as  they  arise,  and  for  the  moral  support  that  comes 
to  many  individuals  from  th<^  fi*eling  that  something  is  l*eing  done  tor 
them.  Antipyrin.  antifebrin,  and  phenacetin  are  very  valuable  analge- 
sics, which  have  a  distinct  cx>ntrol1iug  intluence  over  the  nerve-storms  of 
posterior  sclerosis.  They  are  much  safer  remedies  than  opium.  Anti- 
pyrin may  Ik*  given  hypodermieally,  and  in  a  severe  crisis  so  administered 
in  conjunction  with  morphine.  In  the  use  of  morphine  the  practitioner 
must  always  rememljer  the  es|>ecial  danger,  in  a  chronic  disease  like  loco- 
motor ataxia,  of  the  formation  of  the  opium  habit. 

Counter-irritation  is  of  no  use,  unless  it  be  in  the  earliest  fornuitive 
stage  of  the  disease.  At  such  time  the  persistent  use  of  the  actual  cantery 
iUong  the  spine  may  be  justifiable.  Later  in  the  treidnient  it  is  to  be  ab- 
solutely condemned.  In  a  crisis,  sinapisms  and  other  mild  counter- irri- 
tation (»ver  the  seat  of  the  pain  or  over  the  root  of  the  nerve  supplying 
the  affecte<l  part  sometimes  bring  a  mel^sure  of  relief.  It  is  essential  to 
avoid  using  l^listers  or  other  counter  irritation  which  shall  produce  de- 
structive inflammation  of  the  skin,  as  such  inllaruniation  is  apt  t<j  Iiecome 
uncontrollable.  Any  blisters  or  sores  upon  tiie  feet  in  locomotor  ataxia 
should  receive  the  most  ciirefid  attention,  as  a  perforating  uloer  is  said  to 
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other.     Wliat-ever  good  is  achieved  is  the  fl 
leiiee  of  boi>i'»  of  travel,  of  freedom  fwin 


hsLYe  followed  bo  small  an  operdtion  bs  the  cutting  of  a  corn.     Very  otten 

in  a  crisis  the  application  of  moist  heat  in  the  form  of  the  warm  bath, 
hot  fomentations,  or  even  the  hot-water  baj^,  will  give  more  relief  thau 
counter-irritation. 

VarioiLS  natural  Hprin«i:s  ha\^e  been  much  usjed  in  locomotor  atiixia. 
In  France,  Aix-la-Chapelle  is  highly  recommended  ;  in  Germany^  the 
carlx>nic  acid  thermal  salt  springs  at  Behme  and  at  Nauiieim  are  most 
p4ij)ular ;  in  the  United  Statei*  the  ArkaiLsiLs  Hot  8prinp4  ai*e  greatly 
resiuied  to.  The  baths  at  Topiitz,  Wiklbad,  and  Kagatz,  formerly  in 
high  ta\or,  have,  a<-*cording  to  Striimpell,  at  present  lost  their  reputa- 
tion. The  whole  question  of  which  spring  to  selec^t  ts  probably  decided 
aiicording  to  the  fjLshion  of  tlie  Jiour  rattier  thau  bec^iuse  one  spring  ii* 
really  more  valuable  thau  the  other, 
result  of  the  sti  ululating  in  flue 
care,  of  rest,  aided  by  the  hydrotlu'rapeutic  luei^ures  emiJloyeiL  Euor- 
moug  amounts  of  mercury  are  habitually  lUsCii  at  the  Arkansas  Hot 
Springs,  and  in  cases  in  which  gunimous  disease*  of  the  coi'd  has  been 
diagnosed  as  locomotor  ataxia  brilliiMit  and  unexpected  results  are  some^ 
times  obtaiuecL  The  vapt)r  hath  and  very  hot  baths  used  for  the  piirpoiM? 
of  prtKluciug  excessive  sweating  often  do  haim  in  locomotor  ataxia ;  the 
eoutinuous  use  of  very  cold  baths  or  of  cold  packs  also  fi^equeutly  su'ts 
unfavorably.  The  iLse  of  tepid  baths  with  gentle  friction,  and  of  wet 
tepid  comin^esses  ut>on  the  abdomen  or  the  legs,  es^pecially  at  uight>  ia 
grateful  and  gives  relief.  The  temiM^rature  of  the  water  should  be  be- 
tween 80"^  and  90'^  F,  The  bath  may  bt*  employed  from  once  to  three 
times  a  day,  ixccording  to  the  strength  of  the  patient. 

It  is  fi*equently  asserted  that  electricity  is  a  valuiil>le  remedy  in  the 
treatment  of  locomotor  ataxia,  but  there  seems  no  sullicieut  ground  for 
believing  that  the  assertiiiu  is  correct.  The  galvanic  current  is  usually 
selected  and  applietl  along  the  spinal  cord;  some  authorities  are  urgent 
that  the  current  should  l>e  pii^^sed  down  the  cord,  others  are  equally  posi- 
tive that  the  direction  should  be  upward.  There  is  no  good  reason  for 
believing  that  the  electrical  current  in  the.sc*  caBCS  succeeds  in  getting 
through  the  thick,  soft  and  bony  tissues  overlying  the  spinal  cord, 
Tliere  is  also  no  ginid  reason  for  supposing  that  it  is  possible  to  stimu- 
late by  the  oixlinary  medical  g-alvanic  current  the  deeply  situated  sym- 
pathetic ganglifi  in  the  neck  :  further,  it  is  hardly  conceivable  that  stini- 
ulatiou  of  these  ganglia  could  do  any  good  in  locfomotor  ataxia.  In 
some  cases  of  loc<:>motor  ataxia  relief  of  {mm  Inis  l»een  obtained  by  the 
passage  of  galvanic  curi^^nts  along  the  nerve-trunks ;  lait  it  is  pi-obable 
that  in  these  caBes  the  central  lesion  was  reinforced  by  a  peripheral 
neuritis,  and  that  it  wjixS  the  peripheral  neuritis  and  nut  the  ct*utrir 
lesion  that  wsis  l>eneiit<^.  The  local  application  of  a  dry  brush  with  i\ 
mo<lerately  strong  current  sometimes  relieves  the  nunibnes»  of  tabes. 

lu  all  castas  of  tal>es  it  is  esseutial  that  the  bladder  be  thoroughly 
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eoiptied  at  regular  intervuls.  Even  in  the  earlier  stages  micturition  may 
be  so  iuiperfeet  that  there  is  a  residual  urine,  which  undergoes  fernien- 
tation  and  sets  up  a  cyBtitis,  which,  although  slight,  miiy  yet  be  sufficient 
gradually  to  involve  the  uj^eters*  and  the  inucouH  membraneti  of  the  jielves 
of  the  kidneys,  and  finally  the  kidneys  themselves.  In  this  is  probably 
found  the  cans**  of  frequent  death  fi^om  kidney  diseiise  in  loc-omotor  ataxia, 
Ko  hesitation  nhonld  be  felt,  in  any  Ciii^e,  in  using  the  soft  catheter,  and 
when  the  urine  is  ammoniaeal  the  bladder  should  be  wiished  out  thor- 
oughly every  other  day  with  a  dilute  solution  of  some  aeid  antiseptic. 

Liingenl>aeh  some  yeai-s  ago  proposed  for  the  cure  of  talM-^  the  stretch- 
ing of  the  sciatic  or  other  large  nerve  taking  its  origin  in  the  affected 
region.  The  procedure  is  apparently  devoid  of  any  scientific  basis, 
has  l>een  followed  by  death,  and  is  not  justifiable.  The  exploitation  by 
Charcrit  of  the  method  i>f  Mutschoutkowski— f\e.,  that  of  suspension — ^led 
to  its  univei*sal  adoption  in  the  treatment  of  tabes.  The  claims  m^ide  by 
Charcot  have,  however,  not  been  c*)niiimed,  although  in  a  number  of 
€si8m  ^there  luis  been  an  apparent  advantage.  It  is  stated  that  lost  sexual 
function  is  often  restored,  Motschoutkowski  l>elieve8  that  there  is  an 
absolute  stretching  of  the  vertebral  interspaces  and  a  dii*ect  influence 
upon  the  cord,  but  at  pi^esent  there  does  not  seem  to  be  any  physiological 
explanation  of  any  goutl  result  which  may  te  obtiiined  by  the  procedure. 
Charcot  teaches  that  tedeuKi,  obesity,  phthisis,  valvidar  or  other  cardiac 
lesions,  eniphysenia,  and  marked  atheroma  of  the  arteries  are  contra- 
indications to  the  use  of  suspension,  and  certiiinly  when  either  of  these 
exists  the  practiti(.mer  is  not  just  ihcd  in  exj)erimenting  with  the  method. 
The  best  apparatus  is  probably  that  which  is  known  in  America  as  the 
Weii^  Mitchell  apparatiLS.  The  suspension  may  be  from  five  to  fifteen 
minutes  once  a  day,  the  spring  balance  always  being  ust^d,  that  the 
amount  of  force  applied  to  the  head  nuiy  be  known.  The  jihysician  him- 
self should  always  bi^  present  at  the  first  suspension,  and  at  subsequent 
fiances  at  lea^t  a  thoroughly  trained  reliable  nurse  should  superintend. 

ANTERO.LATERAL   SCLEROSIS.     SPASTIC   PARAPLEGIA. 

Defixition.^-A  diseiise  due  to  sclerosis  of  the  an tero- lateral  columns 
of  the  spinal  cord,  characterized  by  spastic  contractions,  with  partial 
loss  of  power  and  exaggerated  reflexes,  without  sensory  disturbances  or 
trophic  changes. 

ETnjLOGY. — The  causes  of  an  tero- lateral  sclerosis  are  those  which 
produce  posterior  sclen^is-  Our  knowledge  does  not  suffice  to  explain 
why  in  one  case  the  sclerotic  disease  attacks  one  region,  and  in  another 
caae  another  region,  of  the  cord. 

Morbid  Anatomy,— The  sclerosis  may  affect  the  whole  of  the  lateral 
columns,  but  is  usuaUy  developed  in  the  so-called  crossed  pyramidal 
tract.  Its  history  and  microscopic  anatomy  are  those  of  other  scieroees 
in  variou-s  positions  of  the  cord.     (See  Locomotor  Ataxia.) 
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SYirPTOMATor,OGY*— Antero-lateral  sclerosis  may  develop  at  any  age, 
but  is  a  diseiiae  especially  frequent  in  adult  midille  life,  and,  as  the  lesion 
is  UHually  loeated  iu  tbe  lower  segments  of  the  spinal  cord,  commonly 
first  shows  itself  hy  elunie  or  tonic  spasm  iu  the  \v^  after  prolonged 
exertioy.  A  little  latter  the  los!^  of  endnram-e  dui-ing  walking  is  mani- 
fested, and  by  and  Iiy  the  charaeteristic  gait  develijps.  The  rigidity  of 
tlie  various  museh\^  prevents  the  free  bending  of  the  knee-  and  hip  joints, 
whilst  the  heel  is  drawn  up  by  the  great  power  of  the  eontraetures  of  the 
calf' muscles.  Unable  to  lift  the  toes  from  ilie  ground,  the  (subject  raises 
and  rotates  the  pelvis,  so  that  the  body  is  inclined  daring  the  step  towards 
the  leg  upon  which  its  weight  is  re^steiL  whilst  the  toes  are  pushed  for- 
ward with  the  greatest  difficulty  along  the  ground  through  a  step  of  from 
three  to  six  inches.  In  bad  cases  violent  tremoi'S  are  apt  to  ocx^ur  in  the 
legs  during  effort,  and  at  such  times  riiythmica!  movements  may  throw  the 
heels  of  the  patient  up  and  down  in  regidar  vibrations.  As  the  disease 
progresses,  the  heels  are  drawn  up  permanently,  so  that  the  subject  must 
stand  upon  the  tot:^,  therel>y  thro\iing  the  trunk  forward  and  necessi- 
tating the  use  of  crutches  or  canes  held  well  in  advancH^  of  the  body.  A 
little  later  than  this,  walking  becomes  impossible  ;  the  leg  is  now  usuaUy 
flexed  up(m  the  thigh,  the  heel  drawn  up  and  the  toes  turned  inward, — 
this  position  being  due  to  the  superior  power  of  the  posterior  muscles  of 
the  thigh  and  leg  and  of  the  abductors  a.s  compm*ed  with  their  antagonists. 
In  some  eaK<\s  the  legs  are  stiffly  extended,  very  rigid,  with  the  feet  in- 
veiled  and  often  crossed.  Not  rarely  \iolent  clonic  spasms  occur,  (torn 
time  to  time  causing  nipid  to  aud-fro  vibrations  of  the  legs  ;  such  spasms 
are  especially  frequent  at  night,  are  usually  but  not  always  painless, 
and  constitute  the  condition  which  has  lieeji  inappropriately  named  by 
Brown  y^q yard  *^  ftpinal  ejyiJepsy.'^ 

There  are  no  pronounced  s«.*nsory  or  trophic  symptoms,  or  at  most 
there  is  slight  numbness  or  parje.sthesia.  For  reasons  which  ai^e  not  ap- 
parent, hitera!  i^clcrosis  is  rarely  followed  1>y  peripheral  nerve  changes, 
80  that  iKiular  and  laryngeal  and  other  peripheral  symptoms  are  un- 
common. The  mind  is  rarely  affected,  unleas  the  sclerosis  exists  as  a 
secondary  complication  of  a  general  paralysis.  From  the  lK*ginning  thi^ 
dcH^p  and  superficial  retiexes  are  exaggerated,  the  sLight<^t  touch  pro- 
ducing a  quick  and  violent  response.  Ankle-clonus  and  knee-clonns 
are  common  pheuomeua*  Sometimes  the  touch  of  the  bed  or  of  the 
floor  suflices  to  throw  the  muscles  of  the  legs  into  violent  chmic  con- 
tractions. In  advance<l  cases  the  contractures  may  be  so  great  that  the 
reflexes  are  entirely  abolished. 

DiAGNOisia.— The  diagnosis  of  lateral  sclerosis  rests  upon  the  gi^dual 
development  of  lass  of  power  which  is  accom]>anieil  by  contractures  and 
heightened  reflexes  and  so  situated  fis  to  \ie  evidently  of  spinal  origin, 
combined  with  the  absence  of  girdle  sensation,  of  pain,  and  of  disturb- 
ance of  sensation,  of  paralysis  of  bladder  or  rectum,  of  trophic  ehangefi^ 
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and  of  disorder  of  coordination.  The  diseases  which  produce  grouiks 
of  symptoms  more  or  less  elo^ly  simulating  lateral  sclerosis  are  spinal 
meein^tis,  chronic  cerebral  diseajse  with  secondary  degeoemtiou,  and 
hysteria. 

Spinal  meningitis  is  accompanied  by  ejtoessive  pain,  and  any  attempt 
at  the  extension  of  the  affected  limbs  produces  suiteiing  which  is  much 
greater  than  Hiat  caust*d  by  similar  procedures  in  latertd  sclerosis. 

The  lesions  of  lateral  sclerosis  are  practically  the  same  a8  those  of 
descending  degeueration  from  cerebral  diseases,  aiid  the  symptoms  iT^re 
very  similar,  exci^pt  in  their  distribution.  Cerebral  lesions  are  usiinlly 
unilateral,  spinal  lesions  bilatenil.  Almost  invariably*  therefore,  a  hemi- 
plegie  or  a  monoplegic  chai-acter  will  betray  the  secondary  degeneration- 
In  rare  enBi^  a  spinal  sclerosis  may  iu  its  eaiiy  stages  aflect  one  side 
of  the  cord  more  than  the  other,  but  it  is  probably  never  purely 
hemiplegic-  The  two  iiffeetioits  have  also  different  histories ;  spinal 
spjifttic  paralysis  always  de\elops  slowly  and  insidiously,  cerebral  sptis- 
tic  pamlysis  dates  back  to  birth  or  to  km  acuta  attack  with  cerebral 
symptoms. 

The  real  difficulty  of  diagnosis  is  between  hysterical  and  spinal  spas- 
tic paralysis,  a  difficulty  which  is  erdianced  liy  the  fact  tliat  hysterical 
contractui'es  may  in  time  be  converted  into  an trro- lateral  sclerasis.  In  a 
case  reported  by  Charcot  coutractm-es  of  all  four  extremities  developed 
suddenly  in  a  woman  and  continued  for  ten  years,  with  temporary  inter- 
missions; after  the  ln.stseizm*e  the  contractures  continued  until  death,  and 
at  the  autopsy  symmetrical  lateral  sclerosis  was  found  to  extend  almost 
the  entire  length  of  the  conh  The  ride  laid  down  by  Charcot  is  that 
w  hene\'er  marked  atroi>hy  of  the  musi'les  and  pei-siistence  of  the  contrac- 
tures dming  aniesthesia  are  preseut  organic  degenenition  of  the  spinal 
cord  has  set  in.  We  liave  certainly  seen  the  distinct  hysterical  contrac- 
ture gradually  take  on  the  absolute  clinical  picture  of  an  i>ld  lateral 
sclerosis.  Ankle-clouiLS  is  not  peculiar  to  either  spinal  or  hysterical 
spai^tic  paralysis ;  it  occurs  in  each.  It  is  probable  that  the  peculiar 
lead'piiie  rigidity  seen  at  a  certain  early  stage  of  spastic  paralysis  never 
oceui's  in  hysteria.  The  great  difficulty  is  the  separation  of  tlie  severe 
types  of  the  two  diseases.  The  disthiguishing  points  in  the  hysterical 
disorder  are  the  suddenness  of  its  developmentj  the  history  of  marked 
hysterical  symptont^  lo  the  past,  the  presence  of  ana\sthesia  or  of  other 
hysterical  symptoms,  and  the  occasional  suddeu  intermission  of  con- 
tractures. Contrary  to  the  statements  of  Charcot,  our  own  experience 
shows  that  the  hysterical  contracture  does  not  always  relax  during 
etherization. 

Prognosis. — ^The  history  of  lateral  sclerosis  is  that  of  other  forms  of 
sclerosis,  except  that  secondary  complications  are  much  less  apt  to  occur 
than  in  locomotor  ataxia^  and  eonsequently  life  is  more  prolonged  lind 
is  free  from  suffering. 
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Treatment. — Absolute  rest  in  bed  is  sometimes  of  great  temporary 
benefit  in  lateral  sclerosis.  Drags  have  no  effect  ux)on  the  sclerotic 
tissue ;  nerve-stretching  and  suspension  have  probably  about  the  sanie 
value  as  in  posterior  sclerosis. 

COMBINED   SCLEROSES. 

Spinal  scleroses  of  vertical  tracts  may  coexist  in  various  combina- 
tionS;  producing  cases  which  clinically  present  various  mixtures  of 
symptoms  according  as  the  disease  is  more  pronounced  in  one  or  other 
of  the  spinal  tracts.  These  mixed  cases  have  in  general  an  biology, 
pathology',  prognosis,  and  treatment  similar  to  those  of  the  affections 
in  which  the  lesion  is  not  so  wide- spread. 

Although  the  mixed  cases  vary  so  much  in  rare  instances  as  to  baifie 
a  simple  description,  two  tyx>es  of  cases  are  so  discernible  that  they  have 
been  described  as  distinct  diseases. 

The  first  of  these  types  is  the  so-called  Ataxic  Paraplegia^  in  which 
there  is  a  mixture  of  posterior  and  lateral  sclerosis.  Like  other  forms  of 
sclerosis,  this  disease  develops  very  insidiously.  According  as  the  lesion 
affects  chiefly  one  column  or  the  other  the  symptoms  of  the  locomotor 
ataxia  predominate  or  the  lights  and  shadows  of  the  clinical  picture  are 
chiefly  those  of  the  lateral  sclerosis.  Usually  the  tendency  of  the  re- 
flexes to  be  lost,  so  strongly  pronounced  in  locomotor  ataxia,  is  overcome 
by  the  irritation  of  the  lateral  columns,  with  the  result  of  a  loss  of  power 
of  endurance,  with  loss  of  coordination  and  preservation  or  even  excita- 
tion of  the  reflexes.  The  sensory  symptoms  are  commonly  not  so  severe 
as  in  tabes ;  fulgurant  pains  are  uncommon ;  the  girdle  sensation  is  not 
present  in  a  m^ority  of  cases.  Ocular  disturbance  may  or  may  not  exist 
The  gait  is  a  curious  mixture  of  that  of  spastic  paralysis  with  that  of 
posterior  sclerosis. 

In  some  cases  of  ataxic  paraplegia  the  disease  begins  in  one  tract 
alone,  when  may  be  seen  the  curious  picture  of  a  locomotor  ataxia  having 
the  reflexes  return  and  in  other  ways  gradually  conforming  to  a  lateral 
sclerosis  type ;  or  the  reverse  of  this  may  happen. 

In  Amyotrophic  Lateral  SderoHSj  so  called,  there  is  poliomyelitis  ac- 
companied by  a  pronounced  sclerosis  of  the  pyramidal  tracts.  It  is  very 
rare  indeed  in  an  old  case  of  poliomyelitis  not  to  find  some  sclerotic 
change  in  the  motor  tract,  and  there  is  also  a  regular  series  of  cases 
grading  between  those  in  which  poliomyelitis  is  supreme  and  those  in 
which  the  lateral  sclerosis  is  dominant.  There  does  not  seem  to  be  at 
present  sufficient  reason  for  believing  that  either  of  these  lesions  is  neces- 
sarily secondary  to  the  other ;  they  may  each  have  their  beginiiing  in  the 
original  myelitic  attack. 

The  symptoms  of  amyotrophic  lateral 
muscles,  with  loss  of  power,  spastic  cont 
flexes.     The  ui>per  extremities  are  usually  | 
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hemiplegic  arrangement  of  the  symptoms  is  seen,  and  very  frequently 
the  trophic  changes  predomiiiate  in  the  arniK,  the  spastie  symptoms  in 
the  legs.  The  cranial  nerves  are  usiiaUy  afleet*'d  very  early,  and  there  is 
an  amyotrophic  lateral  sclerosis  of  the  medulla  which  causes  glosso- labial 
paralysis  with  spastic  symptoms  ;  when  the  sclerosis  is  not  %^ery  pro- 
nounced the  only  evidence  of  its  existence  distinguishing  tlie  eiLse  from 
oae  of  simple  birlbar  paralysis  may  be  an  inereiuae  of  the  jaw  retlexes. 

There  can  be  uo  diJliculty  in  recognizing  the  nature  of  a  typical  case 
of  amyotrophic  lateral  sclerosis ;  but  if  the  motor  cells  degenerate  very 
rapidly  tlie  loss  of  muscle- tone  may  be  sufi&cient  t^)  mask  mom  or  less 
completely  the  st*ierosis  of  the  white  matter.  Under  these  circum- 
stances a  slight  stiffuefis  of  gait  (the  **  frozen  attitude")  may  alone  reveal 
the  true  nature  of  the  case. 

The  prognosis  in  amyotrophic  lateral  sclerosis  is  very  unfavoi'able, 
death  almost  invai'iably  resulting  in  from  one  to  five  years.  No  mi*di- 
clnal  treatment  is  of  any  avail,  but  long-continued  rest  in  bed,  with 
massage^  and  careful  iiui-sing,  may  be  serviceable. 


FRIEDREICH  S    ATAXIA. 

Definition. — A  family  disease,  characterizetl  by  ataxic  symptoms, 
nyBtagmus,  contractures,  and  wide-spread  paresis  with  subordinate  dis- 
order of  sensation* 

EtiolociY,— Friedreich's  ataxia,  although  it  almost  invariably  occurs 
in  a  number  of  individuals  in  the  same  family,  is  mrely  directly  in- 
herited from  parents^  but  is  an  outgnjwth  from  an  original  neuropathic 
stock  wh<j«*>  tendcucy  to  degeneration  is  further  increased  by  intemper- 
auoe,  tul>erculosis,  or  syphilis  in  the  parent^  and  by  consanguiueoiLS  mar- 
riages^ The  attack  frequently  de^^elops  without  iuimediate  cause,  but 
in  some  instances  baa  tjeeu  pj^*ci  pi  tilted  by  an  attack  of  tj^hoid  fever, 
scarlatina,  diphtheria,  or  other  acute  disorder.  ' 

Morbid  ANATt^MV, — In  almost  all  the  autopsies  in  crises  of  heredi- 
tary ataxia  there  has  been  found  a  sclerosis  of  the  lateral  or  cn>ssetl  cere- 
bral tract  and  of  the  posterior  columns  of  the  spinal  cord,  and  usually 
also  one  of  the  direct  cerebral  tract  and  of  the  cerc^bellar  tract.  The 
column  of  Chirk e  is  also  usually  more  or  less  degenerated.  Nonue  has 
reported  one  dise  in  which  there  wa;s  no  spinal  sclenisiSi  but  in  whieb 
the  cerebrum,  cerebellum^  pons,  medulla,  and  cord  were  remarkably  small, 
a  condition  which  has  also  been  noted  in  various  ca^es  in  which  sclerotic 
changes  were  pronounced.  It  is  not  probable  that  any  of  the  scleroses  is 
peculiarly  primary.  They  are  all  probably  the  result  of  a  common  in- 
fluence ;  it  is  possible  that  they  are  merely  accidental  complications  of  or 
developments  from  an  original  lesion.  The  nature  of  the  fundamental 
lesion  of  the  disease  remains  in  doubt,  the  most  probable  theory  l>eing 
that  of  Kahler  and  Pick^  in  accordance  with  which  the  foundation  of  the 
difieajse  is  the  imperfect  development  of  the  nerve-fibres.     There  is  also 
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an  appearance  of  truth  in  the  further  generalization  of  Pick,  that  this 
failure  of  development  is  due  to  early  vascular  degeneration.  Becent 
observers,  however,  deny  that  there  is  any  alteration  of  the  vessels, 
stating  that  in  this  fact  Friedreich's  ataxia  absolutely  differs  from  true 
locomotor  ataxia. 

Sclerosis  of  the  posterior  nerve- roots  has  been  frequently  noted,  and 
Auscher  states  that  the  peripheral  nerves  are  not  found  in  a  condition  of 
degeneration,  but  have  many  of  their  nerve-filaments  preserving  their 
embryonal  condition, — i.e.,  being  simply  nerve- tubes  without  myelin. 

Symptomatology. — Sixty  per  cent,  of  the  cases  of  Friedreich's  ataxia 
have  developed  insidiously  before  the  tenth  year  of  age,  but  in  individual 
cases  various  evidences  of  prolonged  irregular  nervous  disturbances  hare 
been  present.  Usually  the  first  symptom  is  a  peculiar  awkwardness,  in 
most  cases  beginning  in  the  legs,  but  sometimes  attacking  the  speech, 
the  lower  extremities,  and  the  upper  extremities  simultaneously,  and 
very  rarely  taking  a  monoplegic  and  even  a  hemiplegic  form. 

The  most  characteristic  symptom  is  the  incoordination,  which  may 
produce  a  gait  exactly  resembling  that  of  tabes,  or  may  reveal  itself  in  a 
peculiar  step  in  which  there  is  a  strong  tendency  to  the  lateral  projection 
of  the  foot,  or  in  a  rolling  walk  like  that  of  alcoholic  intoxication.  In 
the  arms  the  loss  of  coordination  is  e\^ced  by  irregular  jerking  move- 
ments and  by  the  inability  to  perform  delicate  acts,  and  often  becomes 
so  extreme  that  in  the  impossibility  of  properly  apposing  the  fingers  the 
action  of  the  hand  resembles  that  of  a  paw.  The  ataxia  of  quM  actm 
which  Friedreich  affirms  to  be  characteristic  of  the  disease  and  never  to 
be  present  in  locomotor  ataxia  is  usually  a  rather  late  symptom,  and  is 
shown  in  the  inability  of  the  subject  to  hold  the  extremity  in  any  quiet 
somewhat  forced  position.  This  static  ataxia  may  be  so  severe  as  to  pro- 
duce peculiar  athetoid  symptoms  in  the  fingers  when  lying  in  the  lap,  or 
a  wavy  or  non-rhythmic  oscillation  in  the  arms  and  legs  when  at  rest,  or 
tremors,  oscillations,  or  choreiform  movements  in  the  head.  In  rare  cases 
these  movements  occur  only  under  excitement,  and  simulate  an  intention 
tremor. 

In  all  the  cases  recorded  by  Friedreich  the  knee-jerk  was  early  abol- 
ished. It  may,  however,  be  normal  or  even  exaggerated ;  an  ankle-clonns 
has  been  noted.  The  attempt  to  make  varieties  of  the  disease  based 
upon  the  condition  of  the  knee-jerk  is  futile,  since  the  condition  of 
the  knee-jerk  must  depend  upon  the  position  or  development  of  the 
spinal  sclerosis,  which  is  probably  only  a  secondary  lesion. 

Incontinence  of  urine  is  a  very  rare  symptom,  and  sexual  power  u 
usually  long  preserved.  Muscular  weakness  is  sometimes  spoken  of  as 
an  initial  symptom,  and  in  the  advanced  disease  may  amount  to  an  almoit 
complete  wide-spread  paralysis.  In  a  few  cases  the  musdeB  undevgo 
atrophy,  which  is  rarely  attended  with  the  reaction  of  d^geneivUDli. 
Contractures  are  very  frequent  in  the  later  stages  of  the  diseaae^ 
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rarely  give  rise  to  deformities,  such  as  curvature  of  the  spine  (which  has 
been  uot-ed  in  alx>ut  one- third  of  the  civses  reported),  talipes  equinus, 
and  other  IbruLS  of  el  ill  >- foot,  beside.s  varituLS  distortions  of  the  limbs,  toes, 
and  Hiig^ers.  Fiilgurant  paius  m:iy  be  an  eai'ly  symptom  of  ihv  allection, 
but  aiH&  usuaily  absent  thnvuj^bont,  the  only  disturbances  of  sensation 
oonsisting  of  aching  pains,  slight  nuuibuess,  and  various  panesthesise, 
which  are  rarely  severe  ;  the  girdle  seijsalion  has  been  noted  in  only  a 
small  proportion  of  the  cases. 

Disorder  of  speech  is  usually  a  late  symptom.  It  varies  in  form  and 
intensity  :  sometimes  the  subject  speaks  with  hesitiitiou  and  a  drawl, 
sometimes  the  words  are  thrown  out  in  a  jerky,  almost  stuttering  nmmier, 
whilst  typiciil  scanning  hsis  been  report^^d.  Irregularity  of  pitch,  indis* 
tinetuess  of  utterauce,  slurring  of  the  syllables^  in  various  cases  have  in- 
dicated that  the  laryngeal  muscles  are  affected*  Evident  lack  of  control 
in  the  movemeuts  of  the  tongue  and  lips^  tremors,  choreic  or  oscillating 
movements  of  the  tongue,  fibrillary  contractions  of  all  the  muscles  about 
the  month,  loss  of  power  of  holding  the  saliva  in  the  mouth,  with  a  loss 
of  tone  in  the  muscles  of  expression,— -any  or  all  of  these  symptoms  may 
be  present  as  the  outeome  of  a  deep-seated  bulbar  involvement. 

The  eyesymptoms  are  ]>ecnliar.  Strabismus  with  diplopia  sometimes 
occurs  ;  blepharospasm  with  ptosis  has  been  occasionally  noted  ;  but  the 
characteristic  though  usually  late  manifestation  of  the  disetise  is  ityHlagmm, 
This  Uiay  take  the  form  of  what  Friedreich  calls  ataxic  n0agmm^ — 
namely,  cxscillating  movements  appearing  when  the  eyes  are  turned  upon 
some  object  held  near  ;  i>r  that  of  aktiic  ni/shtff7iim^ — that  is,  movements 
when  the  eyes  are  supposed  to  be  at  rest.  The  pupillary  movements  may 
be  sluggish,  but  they  are  always  i>resent,  and  the  Argyll -Roljertson  pupil 
has  never  lieeu  noticed.  Atrophy  of  the  optic  ner\  e  is  rare.  Vision  is 
occasionally  impaired,  but  eontniction  of  the  field  hsus  been  observed  only 
a  few  times.     Color  sense  sc^ems  not  to  have  been  studied* 

Although  coldness  and  blueuess  of  the  extremities  are  ordinary  vaso- 
motor phenomena  of  the  disease,  no  trophic  changes  of  the  joints  and 
bones  have  been  reported.  The  intellect  is  often  dull,  but  there  is  never 
acute  mental  aberration. 

DiAGKOBis,— The  sympt^^ms  of  Friedreich's  ataxia  vary  greatly  ac- 
cording to  the  situation  and  the  development  of  the  spinal  sclerotic 
changes.  Usually  the  nature^  of  the  case  f%in  be  recogni7.ed  by  the  occur- 
rence of  several  crises  in  one  family,  the  sulmrdinatiou  of  the  s*^nsory  to 
the  motor  symptojus,  and  the  static  incoordination,  with  the  snl)sequent 
oscillating  or  choreic  movements  ami  the  presence  of  disturbance  of 
speech,  and  of  nystagmiLS. 

Prog\'0«I8  axi>  Treatment.  — Friedreich's  ataxia  is  incurable,  but 
has  little  tendency  to  produce  death,  wliich  almost  invariably  occurs 
from  some  intercurrent  disease,  it  may  be,  as  long  as  forty  years  after 
the  first  symptoms.     Treatment  is  of  no  avails 
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SPINAL   SYPHILIS. 

Syphilis  may  produce  disease  of  the  blood-vessels  of  the  spinal  oord 
and  its  membranes,  with  consequent  hemorrhage,  softening,  etc.,  or  it 
may  give  rise  to  a  gummous  infiltration  which  commences  in  the  pia 
mater  and  spreads  inward,  causing  thickening  of  the  blood- veseel  wal^ 
w^ith  dilatation  of  the  perivascular  spaces  and  exudation  of  minute  oelta 
around  the  vessels.  The  so-called  syphilitic  callus,  a  condensation  of 
the  fibrous  tissues  around  the  cord,  is  probably  not  a  primary  syphi- 
litic lesion,  but  the  scar  or  remnants  of  a  true  gummous  infiltration  of 
the  membranes. 

Symptomatology. — Spinal  softening  and  spinal  neoplasms  due  to 
syphilis  produce  symptoms  similar  to  those  caused  by  similar  lesions 
not  due  to  syphilis.  The  symptoms  of  gummous  spinal  meningitis  are 
those  of  a  localized  subacute  meningitis, — namely,  pain  and  spasm,  with 
jxaralysis,  affecting  some  peripheral  part  corresponding  to  the  seat  of  the 
lesion.  The  pains  are  sometimes  exceedingly  severe,  furious  agouies 
shooting  along  the  affected  nerves  or  fidgurant  crises  simulating  thoee  of 
true  locomotor  ataxia.  Often  there  is  aching  in  the  back.  When  this 
aching  is  accompanied  by  marked  soreness  on  pressure  or  on  jarring,  the 
vertebrsB  themselves  may  be  considered  to  be  affected.  Various  parse- 
thesiee,  marked  hypersesthesia  or  aiiB&sthesia,  girdle  pains,  tonic  spasms, 
localized  tremors,  grossly  exaggerated  reflexes, — such  are  the  symptoms 
of  irritation,  which  may  be  followed  by  complete  paralysis  with  trophic 
changes. 

The  symptoms  of  diffused  syphilitic  infiltration  of  the  cord  vary  with 
the  seat  of  the  lesion,  simulating  now  locomotor  ataxia^  now  spastic  para- 
plegia, now  chronic  myelitis. 

Diagnosis.— The  diagnosis  of  spinal  syphilis  is  usually  to  be  reached 
by  a  study  of  the  collocation  of  the  symptoms  rather  than  of  the  symp- 
toms themselves. 

The  lesions  of  syphilis  are  prone  to  be  multiple,  and  are  rarely  as 
strictly  confined  to  individual  functional  tracts  as  in  sclerosis:  conse- 
quently,  the  symptoms  of  syphilis  of  the  cord  are  very  apt  to  be  mixed. 
Thus,  there  will  be  loss  of  coordination  associated  with  retention  of  the 
patellar  refiex ;  or  the  patellar  refiex  may  be  lost  at  a  time  when  there  is 
marked  loss  of  power  in  the  muscles  rather  than  loss  of  their  coordinating 
function ;  or  an  apparent  locomotor  ataxia  will  be  associated  with  loss  of 
I)ower  over  the  rectum  or  the  bladder ;  or  a  case  which  up  to  a  certain 
I)oint  offers  a  typical  outline  of  lateral  sclerosis  suffers  from  fulgnrant 
pains  or  from  paralysis  of  the  sphincters. 

Almost  any  conceivable  mixture  or  interweaving  of  spinal  symptoins 
may  occur  as  the  result  of  syphilis  of  the  cord,  so  that  the  most  pathog- 
nomonic evidence  of  the  existence  of  the  disease  is  an  atypical  aggre- 
gation of  symptoms.     Whenever  the  practitioner  is  confronted  Iqf  a 
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ooDtradictory  mass  of  phenomena  evidently  Bpinal  in  origin,  suspicion 
ihonld  be  strongly  aroused. 

Prognosis  and  Teeatment. — Spinal  syphilis  is  often  very  favorably 
effected  by  treatment,  but  in  a  imyority  of  the  cases  it  leaves  behind  it 
»me  permanent  traces.  Owing  to  the  narrow  boundaries  of  the  cord, 
;he  secondary  pressure  and  inflammatory  effects  of  specific  deposits  are 
Ddost  serious  :  hence  the  treatment  of  a  case  of  spinal  syphilis  should  be 
very  vigorous,  mercury  being  used  with  the  utmost  freedom,  unless  there 
be  pronounced  cachexia^  for  the  purpose  of  producing  as  rapid  change  as 
possible.  After  the  mercurial  course  enormous  doses  of  the  iodide  should 
be  given,  preferably  in  milk. 
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CHAPTER    VI. 

ORGANIC  DISEASES  OF  THE  NERVES. 

As  affording  to  the  student  a  convenient  method  of  study,  and,  to  the 
medical  practitioner,  of  reference,  we  shall  begin  the  present  chapter  by 
I>ointing  out  the  exact  seat  of  the  palsies  which  follow  loss  of  function 
in  the  more  important  individual  nerves.  In  the  distribution  of  paraly. 
sis  it  makes  no  difference,  of  course,  whether  the  lesion  is  centric  or 
peripheral.  Having,  however,  located  the  nerve  territory  of  a  paraly- 
sis, the  practitioner  should  usually  have  no  dif&cnlty  in  deciding  by 
an  electrical  study  of  the  affected  muscle  whether  the  lesion  is  cen» 
trie  or  peripheral, — ^it  being  understood  that  the  word  peripheral  as 
here  used  includes  the  trophic  centres  in  the  spinal  cord  as  well  as 
the  motor  nerves.  Localized  spasms  are,  of  course,  referable  to  their 
proper  nerve  by  reading  spasm  instead  of  paralysis  in  the  text^ 

LOCAL   PARALYSES   OP   MOTION. 

Oculo-Motor  Paralysis. — Dilatation  of  the  pupil,  ptosis  or  dropping 
of  the  upper  lid,  paralysis  of  accommodation,  and  squint  with  consequent 
double  vision,  are  symptoms  of  loss  of  power  of  the  oculo-motor  nerve, 
whose  superficial  origin  is  from  the  inner  border  of  the  cms  cerebri,  the 
deep  origin  being  in  the  locus  niger  of  the  peduncles  and  the  gray  naclens 
in  the  floor  of  the  aqueduct  of  Sylvius  slightly  below  the  tubercula  quad- 
rigemina.     Partial  paralysis  of  this  ner\'e  is  frequent.     In  such  caseB 
the  symptoms  vary  according  to  the  portion  of  the  nerve  affected.    The 
functions  of  the  eye-muscles  are  as  follows:  to  turn  the  eye— superior 
oblique,  downward  and  outward ;  inferior  oblique,  upward  and  outward; 
superior  rectus,  upward  and  inward ;    inferior  rectus,  downward  and 
inward ;  internal  rectus,  directly  inward  ;  external  rectus,  directly  ont- 
ward.     All  these  muscles  are  supplied  by  the  oculo-motor  nerve  except 
the  superior  oblique  and  the  external  rectus.     When  one  of  these  musdes 
is  paralyzed  a  squint  results.     In  order  to  determine  which  muscle  is 
affected,  it  is  only  necessary,  at  least  in  cases  of  fresh  paralysis,  to  note 
the  position  of  the  head.    The  rule  is,  the  head  is  so  deflected  that  the 
chin  is  carried  in  a  direction  corresponding  to  the  action  of  the  paralyzed 
muscle.     Megalopsia,  or  macropsia,  in  which  objects  look  larger  than 
normal,  is  said  to  indicate  paralysis  of  the  external  i*ectus.     Micropsia, 
in  which  objects  look  smaller  than  normal,  is  said  to  indicate  paresis 
of  the  internal  rectus.    These  two  symptoms  are  very  rare. 

Paralysis  of  the  oculo-motor  nerve,  also  of  the  trochlear  and  of  the 
abdueens,  is  commonly  due  to  pressure  upon  the  nerve  by  basal  exuda- 
tions, which  in  adults  are  usually  syphilitic,  in  children  tubercular  or 
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Elieuinatic  or  gouty  paralysis  is  not  very  i-are.  C-eiitric  palsy 
may  occur. 

Fourth  or  Trochlear  Nerve. — Los.s  of  power  of  tlie  superior  oblique 
muscle  of  Uie  eye  is  diagiiosed  by  the  fixedness  of  the  eye  when  the  head 
is  moved,  or,  in  other  words,  by  the  moving  of  the  eye  with  the  head. 
Double  vision  occurs  whenever  the  subject  attempts  to  look  straight 
downwaixl  or  at  objects  situated  towards  the  panilyzed  side ;  but  the 
second  image  disappears  when  the  head  is  turned  to  look  towards  the 
sound  side.  The  distortion  of  vision  is  espefdally  mauife*sted  when  any 
attempt  is  made  to  pick  up  a  small  object,  as  a  coin,  otT  a  table.  The 
nerve  involved  is  the  fourth,  trochlear,  or  pathetic,  whose  apparent  or 
superficial  origin  is  in  the  superior  pedimcle  of  the  cerebellum.  Its 
fibres  have  be^^n  ti'aced  iiit<>  the  peduncle  to  the  valve  of  Yieussens, 
near  the  tubercula  ffuadrigemiua,  where  they  decussate  with  correspond- 
ing filaments  of  the  opposite  side. 

Ophthalmoplegia.— Under  the  name  of  ophthidmople^a  inienia  Jona- 
than Hutchinson  described  an  aflection  of  the  eye  which  he  believeil  to 
be  the  result  of  paralysis  of  the  ciliarj^  ganglion.  The  symptoms  are 
iridopJepmf  or  panilysis  of  the  iris,  both  as  to  tJie  circular  and  the 
radiating  fibres,  and  cydopUgia^  or  paralysis  of  the  ciliary  muscle. 

Ophthahiiophgki  externa  of  Hutch  Luson,  previously  described  by  Von 
Graefe  ns  upJdhulmoplegki  prot/rt\mv(h  is  piiresis  or  paralysis  of  all  the 
external  muscles  of  the  two  eyes.  In  must  cases  the  internal  muscles 
are  aHected,  The  cause  may  be  an  exudation  beneath  the  brain  in- 
volving both  sets  of  nerveSj  or  a  poliomyelitis  attacking  the  nuclei  of 
the  nerves. 

Fifth  or  Trigeminus  Nerve* — Loss  of  power  in  the  muscles  of  mas- 
tication,— i,e,y  the  temporal,  masseter,  and  pterygoids, — and  in  the  mylo- 
hyoid,  digastric,  tensor  palati,  aud  teusor  tympani,  indicates  paralysis 
of  the  motor  root  of  the  fifth  or  trigeminus  nerve.  This  root  has  its  ap- 
parent origin  in  the  side  of  the  pons  ;  its  deep  origin  is  in  a  nucleus  just 
telow  the  lateral  angle  of  the  fourth  ventricle,  immediately  in  front  of 
the  nucleus  of  the  facial  nerve. 

Paralysis  of  those  fibres  of  the  trigeminal  or  fifth  nerve  which  come 
from  the  ascending  or  sensory  root  produce  loss  of  sf^nsation  in  the  face, 
including  the  forehead,  the  eye,  and  the  external  ear,  and  also  in  the 
mucous  membrane  of  the  mouth,  the  haid  aud  the  soft  palate,  the  nose, 
and  the  middle  ear,  and  in  the  teeth.  Disturbances  of  the  trigeminal 
nei^ve  ai'e  also  apt  to  be  accompanied  by  disorder  of  the  secretory  fii no- 
tion of  the  lachrymal,  nasal,  and  Imccal  glands,  by  herpetic  eruption, 
and  by  a  severe  conjunctivitis  which  is  l>elieved  by  some  to  be  of  tro- 
phic origin,  and  by  others  to  be  caused  by  the  loss  of  sensibility  pre- 
venting the  immediate  recognition  of  foreign  bodies  in  tlie  eye. 

Sixth  or  Abducens  Nerve*— Pai'sdysis  of  the  abducens  nerve  caus^ 
lo6S  of  power  in  the  external  rectus,  with  consequent  internal  strabismus, 


596 


DISEASES  OF  THE   NEKVOU8  SYSTEM. 


I 


'or  squint,  double  vision,  and  soinetimes  macropsia.  Internal  squint  does 
not,  however,  always  indicate  paralysis  of  the  sixth  nerve,  because  the 
wesikness  of  the  extei-nal  rectus  mnsele  is  a  very  freftuent  result  of  im- 
perfection of  vision.  The  apparent  origin  of  the  abducens  nerve  is  from 
a  groove  tetween  the  anterior  pyramid  of  the  medulla  and  the  posterior 
border  of  the  pons.  There  are  nsn;illy  two  roots,  one  from  the  medulla 
and  the  other  from  the  pons.  The  fibres  have  l>eeii  trat^tHl  to  a  nucleus 
which  lies  underneath  the  fasciculus  teres  in  the  floor  of  the  fourth  vea- 
tricle,  A  few  fibres  are  bebevetl  to  pass  from  tliis  nucleus  upwarf  and 
acsross  to  join  the  third  nerve  of  tht*  opposite  side.  In  this  way  are  ex- 
plained certain  rare  ea^es  of  conjugate  paralysis  involving  the  internal 
rectus  of  one  side  and  the  external  rectus  of  the  ctther  side  and  aceom- 
panied  by  atrophy  of  the  nucleus  of  the  ubducens  nerve. 

Facial  Nerve. — Of  all  the  nerves  of  the  body  the  facial  or  seventh 
nerve  is  most  frequently  paralyzed.  The  supei*fieiaJ  origin  of  this  nerve 
is  in  a  groove  l>etween  the  oli\'ary  and  restiform  bodies  of  the  medulla. 
Its  deep  origin  is  probably  in  the  upper  portion  of  the  pons,  although  its 
fibres  have  not  been  distinctly  traced  farther  than  a  nucleus  in  the  upper 
half  of  the  floor  of  the  fomlh  ventricle  near  the  postero- median  fissure. 
It  supplies  all  the  muscles  of  the  ttice,  except  those  of  miisticatioui  also 
the  levator  palati  and  the  tensor  tympaui. 

Centric  paralysis  of  the  facial  nerve  is  common.  It  is  never  complete^ 
and  almost  invariably  affects  the  muscles  about  the  corner  of  the  moutk 
Complete  pai'alysis  of  the  nerve  is  always  peripheral,  and  is  usually  due 
to  neuritis  or  perineuritis.  For  an  acc4>unt  of  it,  and  also  of  paralysis  of 
different  portions  of  the  nerve,  see  Neuritis,  Facial,  page  611. 

Auditory  Nerve. — The  eighth,  or  auditory,  nerve  has  the  nucleus  of 
its  larger  root  in  the  floor  of  the  fourth  ventricle,  that  of  its  minor  root 
near  the  restiform  body.  The  roots  pass  obliquely  outward  and  unite 
into  a  single  trunk,  which  appears  at  the  lower  edge  of  the  pons  on  the 
outer  side  of,  and  close  to,  the  facial  nerve.  After  le4i\dng  the  medulla  fl 
oblongata  the  nerve  is  directed  outward,  in  company  with  the  facial 
nerve,  to  the  intermii  auditory  meatus. 

Deafoess  from  disease  of  the  auditory  nuclei  is  very  rare*  Peripheral 
neurotic  deafness  is  much  more  common.  The  auditory  ner\"e  is  liable 
to  be  pressed  upon  by  syphilitir,  tulx*i"cular»  or  other  deposits  at  the 
base  of  the  brain,  and  is  especially  exposed  t<j  paralysis  fmni  dise^ise  of 
tlie  mastoid  processes  of  tlie  temjioral  bone.  It  may  thei"efore  be  laid 
down  as  a  diagnostic  rule,  the  ex  options  to  which  are  ver>*  rare,  UaA 
a  nervous  deafness  not  jiss*iciated  with  marked  giddiness  is  depeudenl 
upon  a  lesion  of  the  nerve-trunk,  Hyperiesthesia  of  the  auditory  neir© 
produces  a  loss  of  hearing  which  is  characterized  by  excessive  suscepti- 
bility to  sounds.  The  normal  stimuli  of  the  nerve  produce  pain  rather 
than  nornml  functiiinal  excitement,  so  that,  although  unable  to  perceive 
minute  differejices  in  sounds^  the  patient  suffers  acutely  from  loud  noises, 
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PNEUMOGASTRIC   NERVE, 

The  important  bnmches  of  tkia  nerve  are  tlie  pharyngeal,  the  laryn- 
geal, and  the  cardiac. 

Pharyngeal  Branches, — As  these  branches  in  eonneetion  with  the 
glossO'phiiryugeiil  iier\'e  lurui  the  pharyngeal  plexus,  their  paralysis  is  fol- 
lowed by  difficulty  of  swallowing.  The  part>  played  in  the  formation  of  the 
plexus  seems,  however,  somewhat  secondary,  as  loss  of  power  in  a  single 
pneumoj^astric  nerve  docs  not  seriously  imi>air  the  power  of  swallowing. 

Laryngeal  Branches. ^ — The  superior  laryngeal  nerve  supplies  the 
laryngeal  membrane  above  the  cords  and  the  crico-thyroid  muscle  j  the 
inferior  or  recurrent  laryngeal  supplies  the  remainder  of  the  mucous 
membraneij  and  muscles  of  the  larynx.  Owning  to  its  proximity  to  the 
arch  of  the  aoila  on  the  left  and  the  subclaA'ian  artery  on  the  right  side, 
the  inferior  nerve  is  frequeutly  involved  in  tineurisnis. 

The  symptoms  of  paralysis  of  the  lajyngeal  muscles  vary  according 
as  the  abductoi-s  or  the  adductors  are  afiected.  Adductor  paralysis  is  the 
common  form,  producing  the  hoai-seness  or  aphonia  of  hysteria,  ordinary 
eolds.  etc  without  disturbances  of  respiration.  The  muscles  involved 
are  the  lateral  crico-arytenoid  and  the  ai^ytenoid- 

The  fiiilure  of  the  abductors,  the  posterior  crico-arytenoids,  to  draw 
apart  the  voc^l  cords  during  inspiration,  residta  in  the  glottis  being 
almost  or  entirely  closed  by  the  pressui-e  of  the  air  from  without,  so  that 
inspiration  is  almost  impossible  and  is  aceompanied  with  a  loud  stridor. 
This  form  of  laryngetil  paralysis  is  dangerous  to  life.  It  may  result  from 
pressure  upon  both  vagi  or  both  recurrent  nerves,  but  may  be  due  to  a 
central  lesion  or  to  hysteria.  When  only  one  nerve  is  involved  there  is 
merely  hoai'sene.ss  with  failure  of  the  cord  to  move  in  inspiration,  as  seen 
by  the  laryngoscope.  Spiism  of  the  abductor  miLst-les  seems  to  be  rare, 
and  to  produce  only  disturbances  of  voice;  on  tlie  other  hand,  spasm 
of  the  adduetom  by  closing  the  glottis  causes  violent  dyspnoea^  as  in 
laryngismus  stridulus,  false  croup,  etc. 

ADsesthesia  of  the  laryux  is  especially  important,  because  by  pre- 
venting  the  automatic  watchfulness  of  the  glottis  it  is  apt  to  l^wi  to 
the  entrance  of  particles  of  food  into  the  larynx  or  the  lungs.  It  is  a 
common  condition  in  advanced  dementia  paralytica. 

Cardiac  Branches* — B^:^  far  as  concerns  the  heart,  the  vagi  have 
motor,  sensory,  and  trophic  functions ;  irritation  of  the  vagi  produces 
slowness,  paralysis  of  the  vagi  great  I'apidity,  of  the  heart's  action. 
We  do  not  know  what  symptoms  are  produced  by  disturbances  of  the 
sensory  fibre  of  the  pneumogastric ;  it  may  be  that  the  pain  of  angina 
or  other  heart  dLse^ise  is  connected  with  them. 

Pulmonary  Branches. — Of  these  we  have  not  sufficient  knowledge 
to  spesdc  with  any  confidence.  It  is  poBsible^  but  not  proved,  that 
aBthma  is  connected  with  them. 
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Gastric  and  CEsophageal  Branches. — These  branches  play  an  im. 
portant  part  in  the  act  of  vomiting.  They  probably  carry  both  afferent 
and  efferent  impulses  between  the  base  of  the  brain  and  the  stomach. 
Gnstrcdgia,  or  neuralgia  of  the  stomach,  is  believed  by  some  authorities  to 
be  an  irritation  of  the  pneumogastric  peripheral  endings,  and  it  is  pos- 
sible that  these  nerve  terminations  are  connected  with  many  dyspeptic 
disturbances. 

Glosso-Pharyngeal  Nerve. — ^Paralysis  of  the  glosso-pharyngeal 
nerve  is  revealed  by  difficulty  of  swallowing,  with  great  tendency  to 
regurgitation  of  food  through  the  nostrils,  and  loss  of  taste  in  the  pos- 
terior third  of  the  tongue.  The  superficial  origin  of  the  nerve  is  in  the 
groove  between  the  lateral  tract  and  the  restiform  body  of  the  medulla  " 
oblongata.  Its  fibres  have  been  traced  to  a  nucleus  in  the  floor  of  the  ^- 
fourth  ventricle. 

Spinal  Accessory  Nerve. — ^The  spinal  accessory  nerve  is  composed 
of  fibres  springing  from  the  lateral  columns  of  the  medulla  oblongata  and      i 
of  fibres  which  rise  between  the  anterior  and  x)06terior  roots  of  the  first      J 
and  fifth  cervical  nerves,  the  two  parts  being  united  in  the  cranium  and      I 
escaping  as  one  nerve  through  the  jugular  foramen.    The  spinal  accessory      | 
nerve  sends  communicating  fibres  to  the  pneumogastric,  which  go  to  the 
laryngeal  muscles  and  control  phonation ;  the  act  of  deglutition  is  also 
affected  by  the  nerve,  which  further  affords  the  chief  but  not  the  only 
supply  of  the  sterno-mastoid  and  trapezius  muscles.     Paralysis  of  the 
stemo-mastoid  muscle  causes  slight  elevation  of  the  chin,  with  rotation 
towards  the  paralyzed  side,  causing  an  oblique  position  of  the  head. 
There  is  difficulty  in  depressing  the  head  towards  the  paralyzed  mnscle, 
whose  normal  outline  in  the  neck  is  also  softened.     If  both  muscles  are 
affected,  the  head  is  held  straight,  and  is  rotated  with  great  difficulty ; 
great  difficulty  is  also  experienced  in  depressing  the  chin.    Paralysis  of 
the  trax>eziu8  muscle  is  shown  by  sinking  of  the  point  of  the  shoulder, 
by  drooping  downward  of  the  scapula,  the  inferior  angle  of  which  is  in 
the  relation  of  adduction  to  the  spine  as  compared  with  its  fellow,  and 
by  prominence  of  the  clavicle  and  supraclavicular  space.      K  there  is 
also  difficulty  in  raising  the  scapula  and  clavicle  and  in  elevating  the 
arm,  the  upper  fibres  of  the  muscle  are  especially  involved ;  while  if 
the  scapula  is  not  easily  approximated  to  the  spinal  column,  the  middle 
and  lower  fibres  are  chiefly  affected.     If  after  complete  paralysis  of  the 
trapezius  there  is  absolute  inability  to  draw  the  scapula  towards  the 
spine,  palsy  of  the  rhomboideus  msyor  and  rhomboideus  minor  muscles 
may  be  inferred.     Under  similar  circumstances,  loss  of  the  power  of  ele- 
vating the  scapula  and  of  moving  the  neck  after  fixation  of  the  scapula 
indicates  paralysis  of  the  levator  anguli  scapulse. 

Long  Thoracic  Nerve. — If  the  scapula  is  drawn  upward  with  its 
lower  angle  approximated  to  the  spine,  and  if  during  the  act  of  elevating 
the  arm  the  lower  angle  of  the  bone  does  not  describe  an  arc  outward,  as 
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it  nonnally  should,  but  approaches  still  nearer  to  the  spine,  while  the 
T6itebral  border  stands  oat  in  a  wing-like  manner,  leaving  a  well-marked 
d^ression  between  it  and  the  thorax,  there  is  paralysis  of  the  serratos 
magnns,  which  is  supplied  by  the  posterior  thoracic  or  long  thoracic  or 
external  respiratory  nerve  of  Bell. 

Subscapular  Nerves. —Difficult  adduction  of  the  arm,  with  loss  of 
the  normal  power  of  depressing  it  and  drawing  it  backward,  especially 
in  the  act  of  placing  the  hand  in  contact  with  the  buttock,  shows  parsd- 
yns  of  the  latissimus  dorsi  muscle,  which  is  chiefly  supplied  by  the  sub- 
scapular nerves.  Inability  to  perform  properly  inward  rotation  of  the 
hamerus,  diminished  power  of  pronation,  excessive  outward  rotation  of 
the  apper  arm,  and  consequent  fia.ulty  position  of  the  hand,  denote  paral- 
jsis  of  the  subscapularis  and  teres  msyor  muscles,  which  receive  their 
nerve-supply  from  the  subscapular  nerves. 

Suprascapular  and  Circumflex  Nerves. — Impaired  power  of  out- 
ward rotation  of  the  humerus,  and  consequent  difficulty  in  performing 
such  acts  as  writing,  drawing,  and  especially  sewing,  in  which  this  move- 
ntent  is  essential,  together  with  excessive  inward  rotation,  even  to  the 
point  of  turning  the  ulnar  border  of  the  hand  uppermost,  indicate  pa- 
nljm  of  the  important  external  rotator  of  the  humerus,  the  infra- 
spinatus muscle,  as  well  as  of  its  assistant,  the  teres  minor  muscle.  The 
former  is  supplied  by  the  suprascapular  nerve,  and  the  latter  by  the 
circumflex. 

When  the  arm  cannot  be  directly  elevated, — i,e.y  brought  at  right 
angles  with  the  trunk, — ^but  hangs  helpless  close  to  the  thorax,  and,  later, 
When  a  definite  space  appears  between  the  head  of  the  humerus  and  the 
acromion,  there  is  paralysis  of  the  deltoid  muscle,  which  is  supplied  by 
the  circumflex  nerve.     Anaesthesia  of  the  skin  is  not  always  present. 

Anterior  Thoracic  Nerves. — Inability  to  adduct  cvctively  the  arm  so 
as  to  draw  it  across  the  chest  or  to  place  the  hand  on  the  opposite  shoul- 
der, abnormal  prominence  of  the  ribs  and  intercostal  spaces,  and  loss  of 
tension  of  the  anterior  border  of  the  axillary  space,  are  the  symptoms 
which  show  paralysis  of  the  i)ectoralis  msjoT  and  i)ectoralis  minor  mus- 
cles, supplied  by  the  anterior  thoracic  nerves. 

Musculo-Cutaneous  Nerves. — Absence  of  the  greater  part  of  the 
power  to  flex  the  forearm,  with  loss  of  some  of  the  i)ower  of  supination, 
and  partial  lack  of  ability  to  draw  the  humerus  forward,  inward,  and 
towards  the  scapula,  x>oints  to  paralysis  of  the  group  of  muscles  supplied 
by  the  musculocutaneous  nerve, — ^viz.,  the  biceps  cubitis,  the  coraco- 
brachialis,  and  part  of  the  brachialis  anticus. 

Musculo-Spiral  Nerve. — If  the  hand  hangs  at  right  angles  to  the 
forearm  (wrist-drop)  and  the  power  of  extension  at  the  wrist-joint  and 
elbow-joint  is  absent,  with  the  hand  in  pronation,  the  fingers  bent,  and 
the  thumb  flexed  and  adducted,  the  deformity  is  characteristic  of  the 
group  of  muscles  supplied  by  the  musculo-spiral  nerve  and  its  posterior 


interasseoiis  branchy — viz.,  the  triceps  and  anconeos,  the  supinator  lon- 

giiB,  the  oxt€*DSor  earpi  radialis  loiigiorj  the  extemsor  carpi  radial  is  bre* 
vi*>r,  and  all  Um  €*xteiL«K>r  inuseles  of  the  superficial  and  deep  ixmterior 
brachial  regionB*  Other  prominent  symptoms  are  that  the  effort  at  ex- 
tension of  the  tingei'S  i.s  passibk-  only  in  the  second  and  end  phalangefi^ 
while  the  firat  pliaJanges  are  more  flexed  (the  intero88**i  flexing  the  first 
phalaoges  and  extending  the  othei'a).  The  hand-grip  is  weakened  uDleai 
the  wrist-joint  be  put  into  extension,  and  when  the  hand  and  the  forearm 
are  put  prone  upon  the  table  there  is  diminished  power  of  abduction  and 
adduction.  The  forearm  t-annot  be  brought  midway  between  pronation 
and  supination^  and  when  it  is  in  this  position  the  ability  to  perform 
elbow-joiut  flexion  is  impaired.  Finally,  the  forearm  cannot  be  ex- 
tended upon  the  arm.  Numbness  and  tingilug  may  exist,  but  complete 
auiesthesia  is  very  rare. 

Median  Nerve,— Loss  of  the  power  to  flex  all  the  second  phaLangeR 
and  the  end  phalanges  of  the  index  and  middle  fingers,  preservation  of 
this  motion  in  the  first  phalangea  { interossei),  and  its  partial  preservation 
in  the  two  outer  fingers,  inability  to  flex  the  thumb  or  to  bring  it  in  ap- 
position with  the  little  finger,  diminished  power  in  flexing  the  ^*risU 
which,  when  this  is  att^^npted,  throws  the  hand  into  a  marked  adduc- 
tion, and  impaired  pronation  with  lessened  sensibility  of  the  first  two 
fingers  and  the  nuiial  side  of  the  ring  finger,  indieat*^  paralysis  of  the 
median  nerve.  This  nerve  supplies  jdl  the  flexor  and  pronator  mascltis 
of  the  deep  superficial  and  anterior  brachial  region,  with  the  exception 
of  the  flexor  carpi  ulnaris  and  the  ulnar  half  of  the  flexor  profundus 
digitorum,  which  are  supplii^  by  the  uluar  nerve,  and  also  all  the  mus* 
cles  of  the  thumb  except  the  adductor  and  one  head  of  the  flexor  brevis 
pollicis^  and  finally  the  two  outer  iumbricales.  Sensory  fibres  supply 
the  radial  side  of  the  palm,  the  front  of  the  thumb,  the  fii-st  two  fingr*rs, 
h;df  of  the  third  finger^  and  the  back  of  these  three  fiugeiis. 

Ulnar  Nerve, — Imperfect  flexion  of  the  hand,  which  is  drawn 
towaixis  the  radial  side ;  impaired  power  of  adduction  of  the  hand : 
lessened  ability  to  separate  the  fingers  (abiluction)  or  to  bring  them 
together  (adduction)  ;  absence  of  the  power  to  flex  the  fii'St  row  of  the 
phidanges  and  extend  the  other  two  rows ;  almost  entire  immobility  of 
the  little  finger  ;  difliculty  in  opposing  the  thumb  to  the  metacai-pal  bone 
of  the  index  fluger,  with  disturbed  sensatiun  of  the  entire  little  finger 
and  the  ulnar  side  of  the  ring  finger,  constitute  the  symptoms  of  paralysis 
of  the  mnscles  supplied  by  the  ulnar  nerve.  These  muscles  are  the 
flexor  carpi  ulnar  is,  part  of  the  flexor  profundus  digitoinim^  the  int^- 
ofisei,  and  the  two  inner  lumbricales,  all  the  muscles  of  the  little  finger, 
and  the  adductor  of  the  thumb  and  one  head  of  the  flexor  brevis  poUicis. 

When  the  interossei  and  lumbricales  are  no  longer  able  to  flex  the  fij«t 
row  of  the  phalanges  and  extend  the  other  two  rows,  but  the  extensor 
communis  digitorum  exce«si\'ely  extends  the  first  i-ow  of  the  phalanges, 
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while  the  flexor  muscles  bend  the  see-ond  and  third  rows,  the  oondition 
of  **claW'liaiid''  is  produced,  whicli  amy  mean  paralysis  of  the  ulnar 
nerve  just  above  the  wrist*  bo  that  the  innervation  of  the  interossei  aud 
lumbrieales  alone  is  affected.  Affections  of  the  ulnar  nerve  protlnee 
sensory  disturbance  of  the  ulnar  side  of  the  hand,  twn  and  a  half  tinkers 
on  the  backy  and  one  and  a  half  fingers  on  the  front. 

Spinal  Nerves. — If  the  head  hangs  forward  and  cannot  be  extended, 
or  at  lejkst  can  be  extended  only  by  the  aid  of  a  swinging  motion,  there  Ls 
paralysis  of  the  extensoi-s  of  the  cervical  vertebne, — Lt\j  the  rectus  capi- 
tis posticus  major,  the  rectus  capitis  posticus  minor,  the  upper  portion 
of  the  trapezius,  and  the  splenii. 

When  the  spine  teutis  to  assume  a  posterior  curvature,  most  marked 
in  the  doi-sal  region,  and  the  patient  presents  the  appearance  of  ^*old 
man's  back/'  in  which  he  cannot  voluntarily  straighten  the  curvature, 
althouojh  this  may  be  done  by  passive  action,  there  is  paralysis  of  the 
extensor  uinscles  of  the  back,  chiefly  the  longissimns  doi-si  and  sjicro- 
lumbfilis,  with  the  condition  of  parali/fic  ki/phmis.  The  production  of 
lateral  curvature^  or  parahjtic  scoUo8Ui^  means  that  the  paralysis  is  limited 
to  one  side. 

^Tien  a  patient  carries  the  Ixidy  with  the  upper  portion  bent  back- 
ward, 80  as  to  throw  it  l3ehind  the  centre  of  gravity,  and  when  the  body 
if  inclined  too  far  anteriorly  f\ills  forward  and  Ciinnot  again  assume  the 
erect  posture  until  the  hands,  being  plat*ed  upon  the  legs,  help  the  arms 
by  a  sort  of  climbing  process  to  bring  the  body  again  to  its  backward 
jKisture,  the  condition  of  paralysis  of  the  ext4*n8or  muscles  of  the  hunbar 
region  obt^iins,  —  i.e.,  the  erectors  spinie.  In  this  condition  the  patient 
further  stands  with  the  head  bent  forward,  walks  with  a  swaying  motion 
of  the  triink,  and  when  he  sits  down  the  upper  part  of  the  body  appar- 
ently sinks,  so  that  the  dorsal  spine  is  bent  {kyphosis),  while  there  is 
a  det*p  concavity  of  the  lumbar  spine  (lordmk).  The  nerves  concerned 
in  thest*  palsiea  of  the  Inwk  are  the  posterior  branches  of  tlie  spinal 
nerves,  cervical,  doi'sal,  or  lumbar,  according  to  the  region  involved. 

Ilio-Hypogastric,  Ilio- Inguinal,  and  Intercostal  Nerves. — ^In- 
ability to  compress  properly  the  contents  of  the  abdominal  cavity,  so 
that  such  acts  as  uriuation^  defecation,  and  vomiting  are  performed 
with  difficulty,  and  diminished  power  in  the  efi'ort  of  respiration,  to- 
gether with  a  tendency  to  fall  backward  when  the  upper  part  of  the 
trunk  is  inclined  posteriorly,  show  pai*Jilysis  of  the  alxiominal  muscles, 
which  are  supplied  by  the  ilio-inguinal  ilio- hypogastric,  and  lower 
intercostiil  nerves. 

Anterior  Crural  Nerve* — Loas  of  the  power  to  flex  the  thigh  upon 
the  abdomen  and  extend  the  leg  at  the  knee,  and  impaired  ability  to  raise 
the  body  from  the  recnml>ent  postui-e  and  to  perform  the  acts  of  walking, 
running,  going  up-staim»  and  the  like,  are  the  symptoms  which  indicate 
paralysis  of  the  group  of  muscles  supplied  liy  the  anterior  crural  nerve, 
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— viz.,  the  iliacus,  the  pectineus,  and  all  the  mnseles  on  the  anterior 
surface  of  the  thigh  except  the  tensor  vaginse  femoris. 

Obturator  Nerve. — When  the  act  of  pressing  the  knees  firmly  to- 
gether,  or  of  crossing  one  leg  over  the  other,  cannot  be  properly  per. 
formed,  and  when  there  is  impaired  power  of  external  rotation  of  the 
thigh  while  in  the  sitting  posture,  the  indications  are  that  there  is  paral- 
ysis of  the  gracilis  and  adductor  muscles  of  the  internal  femoral  region 
and  of  the  external  obturator  muscle,  which  group  is  supplied  by  the 
obturator  nerve. 

Superior  and  Inferior  Gluteal  Nerves. — Uncertainty  in  the  act  of 
walking  or  standing,  together  with  loss  of  power  of  internal  rotation 
of  the  thigh  and  impaired  power  of  external  rotation,  difficulty  in  ab- 
ducting the  thigh,  with  disturbed  relation  of  the  thigh  to  the  pelvis, 
and  inclination  of  the  latter  to  the  opi)osite  side  during  attempted  action 
on  the  part  of  the  affected  limb,  are  the  symptoms  which  point  to  paraly- 
sis of  the  muscles  supplied  by  the  superior  and  inferior  gluteal  nerves. 
The  inferior  gluteal  nerve  is  distributed  to  the  gluteus  maximos,  which 
muscle  can  forcibly  extend  the  thigh  on  the  pelvis  and  perform  outward 
rotation  of  the  thigh.  The  superior  gluteal  nerve  passes  to  the  tensor 
vaginse  femoris  and  to  the  gluteus  medius  and  gluteus  minimus.  The 
anterior  fibres  of  these  latter  muscles  rotate  the  thigh  inward^  whilst 
their  posterior  fibres  rotate  it  outward.  The  muscles  of  the  gluteal 
group  when  they  take  their  fixed  point  from  the  pelvis  are  abdnctora 
of  the  thigh ;  when  they  take  their  fixed  point  from  the  femur  they 
support  the  pelvis  on  the  femur.  The  tension  of  the  fascia  lata,  which 
may  be  slackened  in  palsy,  is  usually  maintained  by  the  gluteus  maximos 
and  the  tensor  vaginse  femoris. 

Sciatic  Nerve. — Inability  to  flex  or  bend  the  knee,  to  oppose  reast- 
ance  to  passive  extension  of  the  knee,  and  to  raise  the  heel  towards  the 
buttock,  would  show  loss  of  power  in  the  semimembranosus,  semitendi- 
nosus,  and  biceps  femoris  muscles,  a  group  supplied  by  the  great  sciatic 
nerve.  This  is  a  possible  form  of  paralysis ;  but  more  usual  are  the 
palsies  which  occur  from  affections  of  the  principal  branches  of  its  dis- 
tribution, and  consist  in  loss  of  the  extension  and  flexion  of  the  foot  and 
toes  and  abduction  and  adduction  of  the  foot. 

External  Popliteal  Nerve. — If  the  foot  cannot  be  flexed  or  abducted, 
nor  completely  adducted,  and  hangs  downward,  so  that  the  patient  in  the 
act  of  walking  raises  the  foot  by  flexing  the  hip-joint  and  then  places  it 
again  upon  the  floor  in  such  a  manner  that  the  point  of  the  toes  and  the 
outer  border  of  the  foot  touch  the  ground  first,  the  symptoms  are  charac- 
teristic of  paralysis  of  the  muscles  supplied  by  the  external  popliteal  or 
peroneal  nerve.  This  nerve,  through  its  two  branches,  the  anterior  tibial 
and  the  peroneal  cutaneous,  supplies  the  muscles  of  the  anterior  portion 
of  the  leg  and  the  extensor  brevis  digitorum  on  the  dorsum  of  the  foot 
Its  sensory  fibres  go  to  the  outer  half  of  the  1^,  to  the  dorsum  of  the  foot. 
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and  to  the  toes,  except  the  outer  Bide  of  the  little  toe  and  the  adjoining 
sides  of  the  great  and  the  seeoud  toe. 

Internal  Popliteal  Nerve. — If  the  foot  cannot  be  extended,  nor  the 
toes  flexed  or  moved  UtteniUy,  and  if  the  patient  cannot  stand  upon 
his  toes  or  properly  adchiet  the  foot  and  raise  ItB  inner  border,  paral- 
ysis of  the  group  of  nmseles  snpplied  by  the  internal  popliteal  nerve 
and  its  continuation,  the  posterior  tibial  nerve,  may  be  inferred.  This 
group  consists  of  the  muscle.s  of  the  calf  and  of  the  deeper  posterior  leg* 
region,  and,  through  the  external  and  internal  x^l'^i^tsir  nerves,  of  those 
of  the  sole  of  the  foot.  In  this  i>al8y  the  great  toe  can  neither  be  flexed 
nor  moved  from  side  to  side.  The  foot  may  iussume  lui  appeanmce  similar 
to  the  *'elaw-hand*-  described  under  palsy  of  the  uhiar  nerve,  and  for 
the  same  reujstms.  The  external  or  short  saphenous  branch  of  the  in- 
t^rniil  popliteal  sends  st*nsory  fibres  to  the  outer  side  of  the  foot  and 
the  little  toe,  whilst  the  posterior  tibial  supplies  the  heel  and  the  sole 
of  the  foot. 

NEURITIS. 

Neuritis  is  divisible  into  simple  neuritis  or  perineuritis,  multiple 
neuritis,  and  mesoneuritis.  Of  these  forms  simple  neuritis  and  multiple 
neuritis  are  especially  relatedj  because  in  their  cliuieal  manifestations 
the  cjises  grade  into  one  another,  and  because  the  two  disease  processes 
may  apparent  1 3^  coexist  in  one  nerve- trunk  and  give  a  mixed  lesitm. 

Pressure  Palsy.— Althoagh  the  lesion  is  probably  not  a  true  neu- 
ritis, at  this  point  may  be  considered  the  paralysis  which  follows  con- 
tinooos  pressure  upon  the  nerve.  Any  nerve  of  the  body  may  be 
affected,  but  in  the  ordinary  form  of  the  disorder  the  muscolo-spiral  of 
the  arm  suffera.  The  common  cause  is  pressm^e  by  the  head  upon  the 
arm  during  the  sleep  of  drunkenness,  or  occasionally  in  the  newly  mar- 
ried. The  chief  symptoms  are  marked  numbness  and  tinglingj  without 
great  pain,  and  loss  of  power  in  the  tributary  muscles. 

The  treatment  consists  of  massiige,  faradization  of  the  muscles,  and 
in  extreme  crises  hypodermic  injections  of  strychnine  into  the  jiflected 
muscles.     The  prognosis  is  al>solntely  fiivorable. 

The  functions  of  a  nerve  may  also  be  suspended  by  \iolent  blows,  and 
it  is  probable  that  from  such  cause  the  peripheral  nerve-endings  in 
the  muscles  especially  suffer.  Tlie  circumflex  tierve  with  the  deltoid  is 
the  most  commonly  affected,  l>ecause  the  points  of  the  shouldei's  are  so 
often  hurt  in  falling.  The  treatment  should  be  leeching,  fomentations, 
lead- water  and  laudanum,  until  the  immediate  effects  of  the  bruise  have 
subsided,  followed  by  the  use  of  electricity  and  massage. 


NEURITIS.     PERINEURITIS. 

Definition, — An  inflammation  which  primarily  attacks  the  sheaths 
and  connective  tissue  of  nerves,  and  usually  is  confined  to  a  single  nerve 
or  a  very  few  nerves. 
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Etiology. — Simple  neui'itis  niay  be  the  result  of  iujiii-ies  to  the 
nerve,  of  extension  of  inflammation  from  diseii.se'd  neighlxiring  partSy 
of  exposure  to  cold  (this  form  probably  rheiimatie),  and  of  the  actioa 
of  the  I  heumntic  and  certain  other  pokona  Toxic  neuritis  (except  the 
rheumatic)  is,  however,  usually  of  the  uuiltiple  tj'pe. 

Pelvic  neuritis  is  not  rare  after  childbirth.     It  may  be  septic,  but 
more  often  is  a  direct  result  of  an  injury  to  the  pelvic  oerves  b j  the  fl 
forcejiS  or  by  the  head  of  the  child. 

Morbid  Anatomy. — Simple  neiuitis  is  a  neuritis  affecting  prlmarilj 
the  sheath  and  exteudiug  to  the  connective  tissue  between  the  fibres. 
The  nerve  is  red,  swollen,  and  infiltrated  throughout  with  leukocjtes. 
The  nerve- fibres  are  finally  invaded,  the  nuclei  of  the  sheaths  increasing 
greatly  in  number,  aud  the  axis- cylinder  l>ecoming  varicose  aod  at  last 
disintegrating  into  a  granular  dtbris.  The  process  continuiag  may  eod 
in  the  complete  destruction  of  the  nerve. 

Symptom ATOL<3<iY, — The  symptoms  of  neuritis  are  pain,  teudemeBB^ 
and  disturbances  of  motion,  sensibility,  and  nutrition.  The  pain  is  shoot- 
ing or  burning,  aud  follows  closely  the  distribution  of  the  nerve  affected. 
It  is  persistent,  with  paroxysmal  exacerbations^  and  is  greatly  increased 
by  pressure  and  by  active  or  piissive  movements.  Early  in  the  attack 
there  is  hypersesthesia,  usually  over  the  whole  nerve  distribution  ;  laler 
there  are  losses  of  general  sensibility,  and  in  rare  instances  analgeslai 
In  most  cases  atrophy  of  the  muscles  develops  very  slowly,  but  it  may 
finally  be  complete.  It  is  accompanied  by  changes  in  the  electro-oon- 
tructility  of  the  nuLscles,  reaction  of  degeneration,  and  even  complete 
loss  of  galvanic  contractility.  There  is  a  true  loss  of  power  in  the  mus* 
cles,  which  in  the  early  stages  may  be  entirely  merged  in  the  complete 
immobility  produced  by  excessive  pain.  Pronounced  trophic  disturb- 
ances may  occur  in  any  or  all  of  the  tiasues  supplied  by  the  nerve. 
Herpetic,  bullous,  or  eczematous  irritations  appear,  but  more  eharac* 
teristic  is  the  so-called  glossy  skin,  in  which  the  surface  of  the  skin 
him  a  very  fine,  almost  silky  appeamnce,  with  pronounced  glossiness  and 
loss  (especiiilly  apparent  at>out  the  hands)  of  the  normal  lines  aod 
creases.  Th^i^e  changes  are  associated  with  local  rise  of  temperature^  h 
excessive  sweating,  alteration  of  the  hairs,  which  are  sometimes  enor-  | 
mously  developed,  irregularity  in  the  growth  of  the  nails,  and  defor- 
mations involving  changes  in  the  bony  structui-e,  especially  about  the  ^ 
small  Joints.  ■ 

Simple  neuritis  may  exist  for  yeai-s  without  destruction  of  the  nerve, 
but  in  rare  crises  it  finally  gives  rise  to  paralysis  with  atrophy  and  con- 
tractions of  the  muscle,  amesthesia^  and  other  disturbances  of  sensation ; 
complete  relief  from  pain  seems  almost  never  to  come. 

BiAGNoeiB. — The  only  disorder  with  which  a  simjde  neuritis  could  be 
confused  is  neuralgia,  but  in  the  latter  affection  there  aTO  no  marked  ten- 
derness of  the  nerve-trunks,  no  excessive  pain  on  passive  movements,  no 
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loss  of  motor  power,  and  uo  trophic  changes  in  the  miLscles,  skiu,  nails, 
et€. 

Prog  NOBIS.— The  prognosis  of  simple  neuritis  is  iilways  aerions,  unless 
the  lesion  be  due  to  rhemnatism  or  other  cause  which  can  be  readily 
OTenrome.  The  more  severe  the  symptoms,  eapeeially  the  more  pro* 
nonneed  the  trt»phic  lesions*  the  leas  the  probabilitias  of  rapid  cnire. 

Treatment. ^When  a  vmi^e  can  l>e  assigned  for  a  neiiritiii  and  is 
amenable  to  treatmentj  such  treatment  should  be  vigorously  carried 
out.  Thus,  the  salicylates  should  l>e  given  in  large  doses  in  a  rheumatic 
Deuritis,  the  iodidea  in  a  syphilitic  neuritis,  etc.  So  far  ;us  the  neuritis 
itself  is  cx>ncenied,  there  is  no  rea^son  for  believing  that  drugs  are  directly 
effective.  The  general  health  must,  of  course,  be  sustained,  and  anotlynes 
as  necessai^y  given  for  the  relief  of  pain.  Absolute  rest  of  the  part  must 
be  enjoined  ;  with  it  should  be  associated  fi-ee  counter-irritation  by  means 
of  blisters,  which  are  to  be  repeated  from  time  to  time  almost  iudefi- 
nitely.  In  the  very  onset  local  bleeding  by  means  of  lc<*ches  may  l>e  of 
value*  In  some  ctises  the  continued  application  of  cold  by  means  of  ice 
or  of  cold  water  is  of  service,  but,  iis  this  uieasure  is  very  capable  of 
doing  harm,  it  must  be  trie<l  with  caution.  In  other  crises  warm  or 
even  hot  water  gives  the  greatest  relief.  In  our  experience  the  imme- 
diate eliect  upon  the  patient  of  these  applications  affords  a  true  index 
of  tlieii-  iLsefulness* 

In  the  beginning  of  the  attack  no  form  of  electrical  treatment  should 
Ix^  employed ;  later,  great  i-eiief  may  sometimes  lie  obtained  1>5^  ptussing 
towards  the  periphery  of  the  nerve  a  continued  electrical  current,  of 
such  strength  as  not  to  cause  distinct  pain.  It  is  ei?isential  that  it  be 
pasised  uninterruptedly  froiu  ten  to  thirty  minuter  once  or  twice  a  diiy. 
When  the  electrical  current  does  good  in  these  cases  it  almost  invari- 
ably relieves  pain  during  its  application  ;  if  it  increases  the  pain  it  is 
almost  certain  to  do  harm.  The  faradic  current  usually  increiLses  the 
pain  and  is  distinctly  injurious,  but  in  a  few  cases  in  which  the  symp- 
toms are  very  lethargic  it  is  of  service. 

Early  in  the  attacks  maiisage  is  very  painful  and  of  exceedingly 
doubtful  utility,  though  temporary  relief  and  perhaps  pernianeut  good 
may  be  obtained  by  the  most  gentle  effleunige ;  later,  when  there  is  no 
activity  of  inflamTuatory  processes^  and  when  the  nerve-sheaths  are  full 
of  exudation,  cautious,  careful  massage  may  do  great  good^  although  it 
produces  pain  at  the  time  of  the  application. 


PARENCHYMATOUS    NEURITIS.     MULTIPLE    NEURITIS. 

Definition. — A  peculiar  degeneration  or  inflammation  which  at- 
tacks especially  the  nerve-fibres,  and  usually  involves  numerous  nerves 
at  one  time. 

Etiology. — Multiple  neuritis  may  be  produced  by  a  poison,  or  may 
occur  during  certain  dyscrasi^  and  diseases  of  the  nerve-centres.      In 
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raie  casas  it  arises  without  obvioTis  cause  and  is  spoken  of  as  spoDta- 
ueoiis.  Tlie  most  common  (siuse  is  alcohol,  but  the  disease  may  be  due 
to  lead,  arsenic,  mercury^  antimony,  and  other  metallic  iM>i8ons,  or  to 
various  non  metallic  ixviwoiiSj  among  which  may  be  mentioned  earbouic 
oxide,  sulphiiret  of  carbon,  sulphuretted  hydrogen,  sewer  gaH.  and  phoe- 
phoriis :  it  is  probable  that  the  cases  which  follow  infectious  diseaisea 
such  a^  diphtheria,  smalbpox,  typhus  or  typhoid  fever^  spotted!  fever, 
sepsis,  beriberi,  et«,,  are  caused  by  autochtLonous  poisons.  Even  when 
due  to  dyscra^ite  such  as  occur  in  dialn^tes,  phthisiSi  and  cancer,  it  is 
probably  of  toxic  origin.  Sometimes  in  old  people  it  is  the  firet  symp- 
tom of  dry  gangrene,  when  it  is  probal>ly  due  to  distiirbanoe  of  the 
blood-supply  of  the  nerves  by  atheromatous  oljstruetion. 

In  organic  diseases  of  the  nerve-centres,  notably  locomotor  ataxia^ 
parenchymatous  neuritis  is  often  a  late  complication  ;  on  the  other  han(!, 
it  sometimcH  i)recede.s  the  coming  on  of  the  central  disease ;  so  that 
there  is  plausibility  in  the  theory  which  assigns  the  diseases  of  the 
centre  and  of  the  nerves  t^  the  sK'tion  of  a  common  irritant  poison. 

Morbid  Ajs' atomy,— The  lesions  of  parenchymatous  neuj'itis  re 
semble  those  which  Ibllow  section  of  the  nerve.  The  nuclei  of  the  sheath 
of  Schwann  proliferate  freely,  the  myelin  becomes  swollen  and  finely 
gninular,  and  the  axis-cylindei-s  themselves  grow  granular,  deformed, 
swollen,  varicose.  The  sharp  line  between  the  two  parts  of  the  fibre 
disappears,  and  the  nervcrfibre  finally  consists  of  debris  in  the  sheath 
of  St^hwann,  Rarely  is  the  lesion  uniform  along  the  nerve,  and  it  may 
exist  in  segments  separated  by  an  almost  unaltered  ner\"e^  constituting  the 
seffmeiitartf  netiriltH  of  Gombault.  In  some  crises  along  witli  the  change 
which  have  l>eeu  noted  there  is  free  proliferation  of  the  connective  tissue 
of  the  nerve  and  of  its  sheath,  forming  what  must  be  hx^ked  upon  as  a 
mixed  type,  uniting  parenchymatous  with  simple  neuritis. 

The  mnsclcis  supplied  by  the  affected  nerve  undergo  a  degeneration 
in  which  the  fibrillfle  shrink,  V*ecome  fatty,  and  finally  disapiiesir* 

Symptomatology.— In  its  most  malignant  form  acute  multiple  neu- 
ritis commences  abruptly  with  a  chill,  great  prostrati*)n,  and  high  fever, 
accompanied  by  violent  fulgnnint  or  burning  pains,  Ibrmication,  numb- 
nes8^  parte^sthesia,  and  hyperiesthesia.  The  loss  of  power  which  is  mani- 
feeted  from  the  first  usually  develops  simultaneously  in  two  or  sometimee 
in  all  four  extremities,  especially  affecting  the  muscles  of  the  hands  and 
arms  and  those  of  the  legs  proper.  Rapidly  the  palsy  creeps  towai^ 
the  trunk,  and  at  the  same  time  hypera\sthcsia  passes  into  the  loss  of 
all  forms  of  sensibility,  constituting  an  amesthesia  dolorosa,  which  may 
affect  the  skin  before  it  doe^i  the  deeper  tissues^  so  that  there  arises 
a  pathognomonic  jii^ociatiou  of  comxjlete  loss  of  sensibility  in  the  akin 
with  excessive  sensitivenc*i§s  of  the  muscles  and  other  deep  structures. 
Involvement  of  the  nerves  of  the  trunk  may  give  rise  to  a  pronounced 
gii-dle  sensation.     The  trigemini  usually  escape,  but  may  be  involved. 
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The  nerves  of  special  sensee  ^  may  also  be  implie^itred,  with  resultant 
partial  bliodness  and  deafness  and  loss  of  taste,  whilst  double  vision 
aud  irregtilar  pupils  show  that  the  ocnlo- motor  or  other  eye-nerves  are 
affected.  As  the  paralysis  spreaiLs,  speeeh  and  .swallowing  become  in- 
volved, and  finally  death  may  occnr  in  foily-ei^lit  hours  from  respiratory 
jiaralysis.  If  the  patient  live,  trophic  changes  show  themselves  in  pig- 
mentation and  thickening  of  the  skin,  in  eczematons  ernptions^  in  alter- 
ations of  the  nails,  and  e\-en  in  ofdenui  aud  bedsores.  The  mnscles 
waste  early,  and  the  reaction  of  degeneration  soon  appears.  The  deep 
reflexes  are  early  alMilished,  but  the  sphinctei-s  are  rarely  if  ever  affectetL 

In  some  very  acute  cases  of  polyneuritis  the  disturbances  of  sensation 
ai*e  very  sUglit,  the  symptoms  being  those  of  au  ascending  pai^alysis. 
There  are  probably,  however,  always  more  numbness,  tingling,  and 
tenderness,  especially  over  the  nerve-trunks,  than  in  true  Landiy'S 
paralysis. 

In  chronic  multiple  neuritis  there  is  a  symmetrical  loss  of  power  in 
the  extremities,  slowly  increasing  through  many  weeks  without  ninch 
pain,  and  little  by  little  putting  on  tho  trophic  symptoms  of  the  fully 
formed  disease.  In  the  full  cycle  of  its  development  such  a  case  may 
last  for  years,  piissing  through  an  initial  stage,  a  progressive  stage,  a 
Stage  of  standing  still,  and  a  stage  of  legeneration,  and  terminating  in 
an  after-condition  of  more  or  less  im[)aired  liinction.  In  such  cases 
motion  usually  snflTers  much  more  marketlly  than  does  sensation.  Often 
the  fii'st  evidence  of  recovery  is  the  ability  of  the  patient  by  a  strong 
effort  of  the  will  to  make  movements  in  the  muscles,  which  are,  how- 
ever^ so  weak  that  they  do  not  affiK^t  the  parts  supplied.  The  anal 
sphincter  and  the  bladder  are  very  rarely  attacked.  CTirdle  jiains  ai"e 
extremely  infrequent.  Wlieu  presentj  they  probably  depend  upon  de- 
generation of  a  ner\'e  uf  the  trunk.  In  some  Ciuses  coiirdination  may 
l>e  lost  long  before  muscular  power,  and  a  pronounced  retardation  of 
sensation  h^ts  Ijeen  noted.  Very  frequently  in  severe  ctises  there  are 
marked  jisychical  distui^bances,  with  a  strong  depression  of  intelligence 
and  of  memory. 

Any  of  the  nerves  may  be  attacked,  bnt  the  hyjioglossal,  the  spinal 
accessory,  and  the  gloss^J-pharyngeal  rarely  suffer,  unless  it  be  in  the 
diphtheritic  form  of  neuritis.  It  is  extremely  unusual  for  the  nerves  of 
special  sense  to  be  impliciited.  Tlie  iLsnal  course  of  the  disease  from  the 
centre  to  the  periphery  is  Siiid  to  be  sometimes  reversed. 

Between  the  two  extremes  of  the  very  acute  and  the  verj^  chronic  form 
of  polyneuritis  every  grade  occurs.  As  the  symptoms  correspond  in 
some  degree  wath  the  cause,  the  following  etiological  varieties  may  be 
recognized  : 

Alcoholic  Neurit  is. ^Although  alcoholism  is  much  more  common 
in  men  than  in  M'omen,  alcoholic  neuritis  appeai*a  to  be  more  frequent 
in  women.     It  is  usually  of  slow  development,  the  loss  of  power  being 
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preceded  by  sensory  symptoms,  such  ns  numbness  aud  tingling,  often  ae- 

compauied  by  exeesi*ive  pain  and  painful  cramps.  The  hands  and  feet^ 
whic^li  are  the  fii*st  parLs  alieuted,  are  usually  cold,  often  disc*olored  ;  urti- 
caria or  other  irritation,  or  glossy  t%kinj  may  be  present.  The  paralysis  is 
mostly  localized  in  the  extensors.  The  coui^se  of  the  disease  is  uBually 
essentially  elironic,  but  there  is  an  acute  form  in  which  d(^ath  from  respi- 
ratory paralysis  ituiy  result  in  a  few  days.  If  the  diseiuse  peraists,  eoa- 
tract nres  Jiud  deforuiities  occui'.  Alcoholic  neuritis  is  often  associated 
with  cerelrnil  disturbances;  in  the  acute  cases  convnlsions,  delirium  with 
haOuciuatious*  uiani^i,  melaucbolia,  and  dekisions  occur,  but  they  should 
be  looked  upon  sis  due  to  alcoholism  rather  than  lus  belonging  to  the  neu- 
ritis, the  brain  and  otla^r  nf^rvefcntrcs  in  these  cases  suffering  along  witli 
the  peripheral  nerves  fnHii  ih*'  rtli  rts  t>l'  the  pois*>n. 

Post-febrile  Neuritis.— The  neuritis  which  follows  smallpox  or 
other  exanthcmatouB  disciise  most  frtquently  attacks  the  legs,  and  is  not 
rarely  limited  to  the  nerves  of  one  leg.  It  is  not  commonly  iiceompanicd 
by  much  pain.  (For  tliphtheritic  neurit is»  see  Diphtheria,)  The  diabHie 
neuritk  is  apt  to  be  accompanied  by  excessive  pain*  and  in  some  cases  is 
followed  by  rapid  trophic  changes,  and  even  sloughing.  Senile  neuritis 
is  usimlly  accompanied  by  nnich  greater  sensory  than  motor  disturbances. 
Its  ordinary  seat  is  the  feet  and  the  calves  of  the  legs. 

Diagnosis. — Acute  multiple  neuritis  is  distinguished  fix>m  Landry's 
paralysis  and  from  acmte  poliomyelitis  by  the  presence  of  sensory  dis- 
turbances, and  especially  of  tenderness  of  the  nerve-trnidcs.  Pain  is  said 
to  be  wanting  in  some  cases  of  ninltijile  neuritis^  but  if  in  any  case  there 
is  no  tenderness  of  the  nerve  trunks  the  diagnosis  of  midtiple  neuritis 
is  not  justified.  We  have  seen  crises  of  lead  poisoning  without  fever^ 
with  wasting  of  the  muscles^  without  disturbances  of  sensibility  and 
without  tenderness  of  the  nerve-trunks,  but  with  implic^ition  of  the 
sphincters.  The  probability  is  that  these  cases  are  of  spinal  origin,  a 
concliLsioii  which  is  confirmed  by  the  extraordinary  l>euetit  derived  in 
them  from  the  use  of  strychnine.  LiX'omotor  ataxia  and  peripheral  neu- 
ritis frequently  c*H»xist.  In  such  case  neuritis  is  to  Ik?  recognized  by  the 
nerve  trunk  tenderueKs.  Castas  have  l>een  reported  in  which  an  ap- 
parently true  ataxia  has  been  pro  veil  by  post-mortem  to  have  been  due 
to  neuritis  without  spinal  disease.  The  gait  of  neuritis  usually  differs 
fi*om  that  of  locomotor  ataxia  in  that  the  loss  of  power  in  the  extensors 
of  the  feet  causes  the  legs  to  be  lifted  very  high  in  order  to  avoid  catch- 
ing the  toes  in  obstacles  i»h^>pmje  gnU  of  Charcot). 

PROGNOsm.— In  malignant  case^  the  danger  of  death  is  in  direct  pro- 
portion to  the  severity  and  rate  of  progress  of  the  symptoms.  Most  cases 
of  multiple  neuritis  recover  more  or  less  completely,  but  months  and 
sometimes  years  are  necCvSsiiry*  Cases  produced  by  arsenic  and  other 
metallic  poisonings  often  get  well  after  the  muscles  have  so  tar  disap- 
peared as  to  yield  no  contrjictures  to  any  stimuli. 
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Beri-beri.^ — This  is  an  endemic  dise4ise  of  Chinaj  Japan,  and  various 
tropical  comitries,  which  has  aa  its  baaa!  le^sion  a  wide-spi*ead  periph- 
eral neuritis.  As  thei'e  are  assooiated  with  this  neuritis  rupitUy  devel* 
oping  anieiiiia,  cedenia,  general  anjusjirca,  serous  effusions,  and  in  sevei-e 
CBBeA  gastro- intestinal  symptoms,  suppression  of  urine,  and  a  rapidly 
progressive  exhaustion,  it  is  plain  that  the  disorder  is  not  in  its  essence 
a  peripheral  neuritis,  but  a  general  diseius*^  wlnuse  nature  remains  very 
obseure.  The  discovery  of  a  specific  micrococcn.s  has  Ixven  asserted.  It 
is  said  to  have  been  almost  din\'en  out  of  the  Japanese  navy,  wliere  it 
was  formerly  partieularly  abundant,  by  an  iniproveinent  of  the  rations, 
Au  epidemic  of  multiple  neuiitis  whieli  has  l>een  deserilM^d  as  occurring 
on  fishing- vess4?!s  upon  the  Grand  Banks  of  Newfoundland  hfis  associ- 
ated with  it  oedema,  shortness  of  breath,  and  great  general  failm-e,  which 
sugg^t  kinship  with  beri-beri. 


MESONEURITIS. 
Defikttton. — An  inflammation  of  the  nerve  lymphatics. 
In  1881  Eenaut  descril)€d  a  lymphjitie  apparatus  within  the  sheath 
of  the  nerve-trimks,  which,  rudimentary  iu  man,  is  completely  devel- 
oped in  the  horse.      In  1885  Varaglia  fii'st  spoke  of  the  oceiu'rence  of 
disea^se  in  this  apparatus,    Schultze  subsequently  gave  detailed  des<.'rip- 

■  tions^  The  lesion  htis  tieen  noted  as  occurring  in  numerous  diseases, 
aa  tabes,  acromegalia,  syi*ingoniyelia,  acute  multiple  neuritis,  myopa- 
thies, alcoholism,  et€>,  but  we  have  no  clinical  knowledge  of  symptoms 

■  produced  by  it  Mesoneuritis  occurs  in  two  forms:  the  nodular  t^T>e 
consists  of  minute  spheroidal  masses  in  the  centre  of  which  is  an  amor- 
phous substance,  while  in  the  outer  portion  are  swollen,  granular,  endo- 
thelial cells  with  uucleated  corpuscles  ;  the  himellatM  type  consists  of 
plaques  composed  of  thickened  lamelUe  analogous  to  those  constituting 
the  sheiith.  We  have  no  distinct  knowledge  of  the  nature  or  etiology 
of  these  changes,  which  are  supposed  to  be  the  result  of  locaJ  irritation. 


I 


SCIATICA. 

DEFINITION", — A  perineuritis  of  the  sciatic  nerve. 

Any  nerve-trunk  may  be  attacked  with  inflammation,  but  neuritis 
of  the  trigeminal,  the  trifacial,  and  the  sciatic  nerves  is  so  frequent  and 
so  important  iis  to  require  special  notice. 

Etiology, — Hciatic  neuritis  may  be  produced  by  any  of  the  causes 
of  nerve  inflammation  heretofore  enumerated.  In  its  ordinary  form  it  is 
a  gouty  or  a  rheumatic  affection.  It  is  frequently  produced  by  exposure, 
and  m  more  common  in  men  than  in  women. 

Symptomatolooy, — ^The  one  prominent  symptom  of  sciatica  is  pain, 
increased  by  movement,  both  passive  and  active,  and  also  by  pressure, 
especially  upon  the  nerve- trunk,  Hyiieraesthesia,  and  later  amestheijia, 
are  almost  constant  phenomena  in  bad  cajses.     The  pain  is  more  or  leas 
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constant^  bat  often  occurs  in  paroxysms  of  great  intensity,  and,  whilst  it 
may  affect  the  whole  or  any  part  of  the  distribution  of  the  nerve,  i^ 
especially  i-eferred  to  certain  points.  These  are  the  lumbar  (origin  of 
the  nerve)  ;  the  posterior  sacro- iliac,  roots  of  the  sacral  plexus ;  the  tro. 
chanterian,  issue  of  the  nerve  between  the  trochanter  and  the  ischium;  the 
popliteal ;  the  patellar,  terminations  of  the  external  popliteal  branches; 
the  peroneal,  situated  at  the  head  of  the  peroneal  group ;  the  iutenud 
malleolar,  internal  popliteal  and  posterior  tibial  nerves ;  and  the  external 
malleolar,  saphenous  nerve.  Of  these  points  the  most  important  are  the 
trochanterian,  the  popliteal,  and  the  malleolar.  In  some  crises  there  are 
also  pain  centres  in  the  ankle,  especially  the  inner  side,  and  in  the  dorsum 
of  the  foot.  At  the  painful  points  there  is  usually  marked  tenderness. 
Spasms  of  the  muscles  may  be  severe ;  they  often  attend  violent  par- 
oxysms of  pain,  or  may  be  produced  by  attempts  at  movement :  in  rare 
cases  they  are  clonic  and  so  frequent  as  to  constitute  a  tic  Herpetic  and 
other  acute  trophic  disturbances  are  unusual,  but  in  protracted  cases 
the  muscles  undergo  atrophy  with  contractures.  Debove  has  called 
attention  to  polyuria  as  a  symptom  of  sciatica :  how  £Eir  this  excess  of 
secretion  is  due,  as  he  believes,  to  a  general  increase  of  the  blood-pressure, 
and  how  fiar  it  is  neurotic,  is  not  certain.  Every  degree  of  sciatica  in 
regard  to  severity  and  chronicity  occurs. 

In  1888  Charcot  called  attention  to  scoliosis  as  a  secondary  result  of 
a  long-continued  sciatica ;  usually  the  concavity  of  the  bend  is  opposite 
the  sciatica,  and  has  evidently  been  produced  by  the  natural  tendency 
of  the  body  to  bend  towards  the  supporting  leg  in  standing  ui)on  one  leg. 
In  rai*e  cases  the  bend  is  towards  the  sciatica ;  it  is  passible  that  spasm 
from  involvement  of  the  sacral  nerves  may  in  some  cases  be  the  cause  of 
this,  but  such  a  scoliosis  would  be  produced  by  habitually  standing  with 
the  painful  leg  half  crossed,  its  foot  resting  upon  the  other. 

Diagnosis. — Usually  its  unilateral  character  separates  the  pain  of 
sciatica  from  spinal  pains ;  but  even  in  double  sciatica  the  tenderness  and 
pain  on  movement  render  the  diagnosis  easy. 

Peognosis.— The  prognosis  in  rheumatic  sciatica  is  usually  favor- 
able ;  but  in  old  cases  it  should  be  guarded,  especially  if  there  be  trophic 
changes. 

Treatment. — In  the  treatment  of  sciatica  the  first  attempt  should 
be  to  remove  the  cause.  In  rheumatic  cases  the  ordinary  hygienic  treat- 
ment of  the  rheumatic  diathesis  should  be  practised :  the  salicylates 
should  be  used  in  very  large  doses,  and  may  be  followed  by  potassium 
iodide,  which  is,  however,  chiefly  valuable  when  there  is  a  syphilitic 
basis.  In  the  immediate  treatment  of  the  sciatica,  if  the  symptoms  are 
severe,  absolute  rest  is  of  the  greatest  importance :  not  only  should  the 
patient  be  put  to  bed,  but  the  limbs  should  be  placed  between  salt-bags 
or  in  an  anterior  splint  in  such  a  way  as  to  secure  immobility  and  yet 
allow  local  treatment     Even  in  old  chronic  cases  entire  rest  for  six 
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weeks  often  does  great  good.  For  the  oombating  of  the  pain  byi>o- 
dermic  injections  of  morphine  with  atropine  may  be  pructist^l  in  the 
iinmediatt*  neigh lx)rhood  of  the  nerve,  and  when  brought  in  contiiet 
with  the  nerve-trunk  often  seem  to  exert  more  than  a  simple  anal- 
gesic influence.  In  some  cases  the  hypodermic  injection  of  eocene  or 
of  antipyrin  upon  the  nerve  brings  relief.  Even  hypodermics  of  simple 
water  are  sometimes  efficient. 

In  the  beginning  of  the  treatment  the  patient  should  l»e  thoroughly 
purged,  and  the  l>owels  throughout  should  be  kept  loose,  aa  a  loaded 
rectum  and  congoeition  of  the  pelvic  circulation  may  aggravate  a  sci- 
atica. In  the  acute  disorder  leeching  is  often  of  service,  and  the  free, 
persistent  use  of  blistei^  is  in  all  forms  of  sciatica  of  the  greatest  im- 
portance, When  there  Ls  febrile  reiic^tiou  the  combination  of  aconite 
with  morphine  is  often  us(*fuL  When  the  symptoms  ai'e  very  acute 
even  the  lightest  galvanic  current  often  incmases  the  pain  ;  but  when 
they  have  in  a  mciisnre  l>een  subdued  the  continued  current  should  be 
tried,     (See  Peripheral  Neuritis/) 

Great  good  may  sometimes  be  achieved  by  passing  a  stream  of  water 
as  hot  jis  can  he  tome  by  the  patient  for  a  length  of  time  down  the 
ha(*k  of  the  limb.  In  the  more  obstinate  cases  of  the  disease  counter- 
irritjition  by  means  of  the  hot  iron  should  be  practised;  and  massage 
and  electricity^  may  be  of  the  greatest  service.  Whilst  the  nerve  is 
very  tender  massiige  may  reatlily  do  harm.  Acupuncture  has  been 
practised  with  asserted  great  relief.  Usually  a  chronic  si'iatica  is  a 
form  of  chronic  rheumatism,  and  as  such  is  to  be  combated  by  sul- 
phur baths,  pine- needle  baths,  steam  baths,  et<'.  Oil  of  turpentine  has 
a  very  old  reputation  in  the  treatment  of  the  chronic  disease* 

Congelation  of  the  skin  over  the  painful  points  by  methyl  chloride 
has  been  strongly  recommended  by  Delxive,  Stretching  of  the  nerve 
is  justifiable  only  in  cases  of  the  greatest  otetinacy ;  in  the  majority  of 
inst^inces  it  ftiils,  but  brilliant  results  are  occasional.  Even  the  mild 
stretching  obtained  by  forcible  flexion  of  the  thigh  upon  the  body  some- 
times seems  to  do  good. 


NEURITIS    OF   THE    FACIAL   NERVE.     BELLAS    PALSY. 

For  anatomical  reasons,  the  fsicial  nerve  is  extremely  liable  to  sudden 
inflammation  from  exposure  to  cold,  or  from  involvement  in  otitis  or 
other  contiguous  dis<3ase,  and  frequently  suffers  complete  loss  of  function 
by  the  pressure  of  exudation  within  the  long  bony  canal. 

Symptomatol(XJY.— As  the  facial  is  a  purely  motor  nerve,  there  is 
no  pain  accompanying  the  inflammation.     The  onset  is  usually  sudden. 

In  the  course  of  a  few  hours  the  paralysis  is  complete,  or  nearly  so. 
The  face  is  strongly  drawn  towards  the  opposite  side.  The  power  of 
completely  closing  the  eye  is  last,  l>ecause  the  orbicular  muscle  is  notable 
to  raise  the  lower  lid.    The  wrinkles  in  the  forehead  and  the  various  folds 
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of  tlic  skin,  to  which  the  fsi/ce  owes  so  mach  of  its  expression,  entiiely 
disappear  or  are  greatly  flattened  out.  The  saliva  is  with  difficulty 
retained.  Articulation  is  distinctly  impaired.  Mastication  is  not  inter- 
fered with,  except  by  the  difficulty  in  retaining  the  food  between  the 
teeth  caused  by  the  loss  of  power  in  the  buccinator  muscle. 

Bilateral  facial  paralysis,  facial  diplegia,  or  simultaneous  palsy  of 
both  facial  nerves,  is  exceedingly  i*are,  though  it  is  sometimes  pro- 
duced by  a  long  transverse  lesion  crossing  the  anterior  half  of  the  pons, 
or  by  a  transverse  lesion  encroaching  upon  the  &c\al  nerves  after  their 
emergence.  It  is  characterized  by  a  fixed,  immovable,  expressionless 
countenance,  a  peculiar  dropping  of  the  angles  of  the  mouth  and  col- 
lapsed appearance  of  the  nostrils  during  inspiration,  and  a  marked  flap- 
ping in  and  out  of  the  cheeks  during  respimtion.  The  voice  is  usually 
nasal,  and  the  articulation  is  very  bad,  owing  to  an  impossibility  of 
pronouncing  labial  consonants.  There  is  excessive  difficulty  in  retain- 
ing the  food  between  the  teeth,  and  the  saliva  in  the  mouth. 

There  are  three  distinct  positions  at  which  lesions  of  the  facial  nerve- 
trunk  may  occur  and  produce  characteristic  symptoms.  The  first  and 
most  firequent  is  that  in  which  the  point  of  pressure  is  near  the  point  of 
escape  from  the  temporal  bone.  Under  these  circumstances  the  paralj^ds 
is  limited  to  the  muscles  of  expression. 

The  second  form  of  facial  palsy  is  that  in  which  the  lesion  is  situated 
above  the  origin  of  the  chorda  tjnnpani  nerve,  but  on  the  distal  side  of 
the  petrosal  nerve.  Under  these  circumstances,  to  the  paral3*sis  of  ex- 
pression is  iulded  great  diminution  of  the  sense  of  taste  in  the  anterior 
two-thirds  of  the  tongue. 

In  the  third  variety  a  lesion  behind  the  ganglionic  enlargement  which 
gives  origin  to  the  third  petrosal  nerve  causes  loss  of  power  in  the 
muscles  of  expression,  loss  of  taste,  paralysis  of  the  soft  palate,  as  r^ 
vealed  by  a  depression  of  the  arch  of  the  palate  upon  the  affected  side, 
and  a  loss  of  power  in  the  tensor  palati  muscle,  so  that  the  soft  palate 
is  drawn  towards  the  normal  side.  At  the  same  time  the  sense  of  hear- 
ing is  generally  abnormally  acute,  and  the  secretions  of  the  parotid  and 
submaxillary  gland  are  deficient.  ' 

Diagnosis, — ^The  only  difficulty  in  a  case  of  peripheral  facial  i>alsyis 
to  decide  as  to  its  cause.     Paralysis  from  exposure  usually  involves  only 
that  portion  of  the  nerve  which  is  external  to  the  bony  canal,  though 
the  inflammation  may  extend  backward  into  the  canal.    Complete  periph- 
eral palsy  of  the  whole  nerve  is  in  the  great  m^ority  of  cases  due  to* 
disease  of  the  bone,  or  to  tubercular  or  syphilitic  basal  meningitis. 

Pbognosis. — A  facial  neuritis  can  usually  be  cured  if  seen  early^ 
unless  it  be  due  to  disease  of  the  bone  or  other  incurable  sifiection^ 
"Wlien  the  muscles  fail  entirely  to  respond  to  any  form  of  electricity 
the  prognosis  should  be  guarded,  and  if  the  condition  has  lasted  on^ 
month  without  marked  improvement  recovery  is  improbable. 
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TsKATHEKT. — ^Leeching  may  be  practised  witMn  the  first  twelve 
boons  of  the  onset  of  the  disease.  Afterwards  small,  repeated  blisters 
should  be  applied  to  the  back  of  the  ear.  Salicylates  may  also  be 
giy\:n  at  first,  and  afterwards  small  doses  of  the  iodides.  Electrical 
treatment  of  the  affected  muscles  should  be  began  very  early,  although 
at  first  it  ^ould  be  mild,  for  fear  of  irritating  the  nerve-trunk.  That 
current  should  be  selected  which  produces  the  greatest  contraction  of 
the  musde  with  the  least  pain  to  the  patient 

INFLAMMATION   OP  THE  TRIGEMINAL  NERVE. 

EnoLOGT. — ^Aoute  trigeminal  neuritis  is  commonly  the  result  of  ex- 
posure to  cold.  Chronic  or  persistent  neuritis  may  be  due  to  propa- 
gation from  an  inflamed  tooth-pulp  ;  to  pressure  upon  peripheral  nerve- 
filaments  by  alveolar  thickenings,  especially  in  old  people  ;  to  syphilitic, 
cancerous,  or  other  tumors;  to  carious  bones;  and  to  various  obscure 
eaiLses. 

Symptomatology. — The  chief  symptom  in  trigeminal   neuritis  is 
pain^  which  varies  in  seat  and  intensity  according  to  the  degree  and 
amount  of  nerve  involvement.     In  severe  cases  the  suffering  is  intoler- 
able ;  pains  of  the  most  furious  character  follow  one  another  along  the 
coarse  of  the  nerves  in  incessant  flashes  for  a  few  seconds  or  minutes 
and  then  abruptly  cease ;  the  pains  may  be  accompanied  by  clonic  and 
tonic  contractions  of  the  muscles  of  the  side  of  the  &ce  (tic-douhuretix). 
In  some  cases  paroxysms  occur  only  a  few  times  a  day,  but  more  fre- 
quently they  repeat  themselves  at  short  intervals.    The  lower  jaw  and 
cheek  are  probably  the  most  frequent  seats  of  the  pain ;  somewhat  more 
rarely  are  the  branches  of  the  upper  maxillary  and  even  of  the  ophthalmic 
nerves  affected.    Only  in  exceptional  cases  do  the  mucous  membranes 
suffer ;  but  frightful  burning,  shooting,  stinging,  darting  pains  may  be 
felt  in  the  mouth,  and  become  excessively  severe  as  they  run  through  the 
tongue.     Often,  impelled  by  an  irresistible  impulse  to  do  something,  or 
perhaps  led  by  a  slight  feeling  of  relief,  the  patient,  during  the  par- 
oxysms, incessantly  rubs  the  affected  part  with  the  hand,  either  alone  or 
with  a  handkerchief.     Tenderness  is  usually  pronounced.     It  may  be 
exquisite,  a  touch  or  a  draught  of  cold  air  serving  to  bring  on  violent 
pain.     The  hypersBSthesia  may  affect  the  mucous  membrane  or  the  skin, 
but  may  be  chiefly  manifested  at  certain  points  to  which  attention  was 
first  called  by  Yalleix. 

In  the  ophthalmic  branch,  the  most  important  point  is  the  supra- 
orbital foramen.  Less  commonly  to  be  recognized  are  the  palpebral 
points  of  the  upper  eyelid,  the  nasal  on  the  nose,  where  the  ethmoidal 
nerve  emerges  from  the  nasal  cartilage,  the  inner  angle  of  the  eye,  cor- 
responding to  the  supra-trochlear  nerve,  and  the  parietal  prominence. 
In  the  superior  maxillary  branch,  the  most  important  point  is  over  the 
infra- orbital  foramen ;  next  in  order  is  that  in  the  upper  lip,  then  the 
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points  in  the  gums  or  in  the  alveolar  processee  of  the  tipper  jaw.  In 
the  inferior  maxillary  branch,  the  point  on  the  chin  is  the  most  fre- 
quent, next  ifc^  one  in  front  of  the  ear,  while  very  inconstant  and  rarer 
are  points  on  the  lower  lip,  on  the  side  of  the  tongne,  and  on  the  alveo- 
lai'  proceanes  of  the  lower  jaw, 

DiAGNOSis.^ — The  pain  of  trigeminal  neuritis  cannot  be  distinguished 
from  that  due  to  other  causes  than  inflammation.  Beflex  trigeminal 
pains  of  a  severe  type,  though  usually  less  severe  than  those  of  neuritis, 
have  been  recorded  im  l>eing  produced  by  injury  to  distant  nerves,  by 
various  forms  of  intestinal  parasites,  by  hemorrhoids  and  other  rectal 
diseases^  and  by  irritation  of  the  reproductive  organs,  especially  in 
women.  The  diagnosis  of  such  a  case  rests  upon  the  recognition  and 
removal  of  the  irritation* 

Trigeminal  pains  of  a  severri  type  are  sometimes  the  result  of  a  neu- 
ralgic temperament,  or  at  least  exist  without  its  tieing  possible  to  dis- 
cover any  sufficient  cause  for  their  existence*  The  nature  of  such  pains 
is  to  be  recognized  by  their  inconstancy,  their  shifting  from  one  nerve 
to  another,  their  presence  in  other  nerves  than  the  trigeminal,  and  the 
existence  of  a  general  neurotic  tempenimeiit.  In  a  large  proportion  of 
Ciises  these  so-called  neuralgias  are  gouty.  The  most  violent  attacks  of 
trigeminal  pain  may  be  of  centric  origin.  In  a  case  of  H,  C.  Wood's 
they  were  the  result  of  a  cerebral  hemorrhage.  They  frequently  occur 
in  elderly  people,  apparently  as  the  result  of  changes  in  the  nerve-centres 
due  to  interference  with  their  nutrition  by  atheromatous  vessels.  In 
these  cases  the  pain  may  be  followed  after  a  time  by  difficulty  of  swallow- 
ing or  other  synijjtoms  which  show  that  the  motor  as  w^ell  as  the  sensory 
portions  of  the  medulla  are  suffering. 

It  is  espi^'ially  in  these  centric  cases  that  the  condition  known  as 
amrsfheftia  dohromi  exists,  in  which  afTection  there  is  loss  of  sensibility 
with  violent  prosopalgic  pains.  It  is  true  that  an  ana?sthe8ia  dolorosa 
may  arise  from  a  tumor  which  presses  upon  the  nerve  and  simulta- 
neously produces  an  ascending  neuritis  and  a  loss  of  function  in  the  part 
immediately  involved  in  the  pressure.  Such  cases  are  very  rare,  and 
their  true  character  can  be  recoguized  only  by  discovering  the  tumor. 
It  is  very  doubtful  whether  a  complete  anceathesia  dolorosa  ever  exists  in 
simple  trigeminal  neuritis. 

It  may  be  laid  down  as  a  working  rule  that  neuritis  exists  whenever 
there  is  distinct  tenderness  of  the  peripheral  filaments  of  nerve  or  of 
Valleix  points ;  whilst  the  absence  of  such  tenderne^  is  equally  eon* 
elusive  that  the  disease  if  organic  must  l>e  centric,  or  else  due  to  some 
morbid  growth. 

Prognosis.  — Acute  trigeminal  neuritis  due  to  cold  usually  yields 
rapidly  to  treatment*  Deep-seated  chronic  forms  of  the  disorder  are, 
however,  very  obstiuat>e,  and  their  prognosis  is  always  serious  unless 
some  peraistent  cause  can  be  found  and  removed,     A  large  proportion 
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of  the  eases  cannot  be  relieved  except  by  a  surgical  operation,  the  effects 
of  whieh  are  also  uncertuin, 

Tkkatment,— Tlie  treatment  of  trigeminal  neuritis  is  in  great  part 
similar  to  that  of  inflammation  of  other  neries.  (See  page  605/)  Certain 
specific  remedies  have,  however,  been  recommended,  enpecially  eroton 
chloral,  to  which,  with  doubtful  correctness,  has  been  attributed  a  spe- 
cial anesthetic  action  over  the  trigemini.  It  may  be  given  in  ascend- 
ing doses,  commencing  with  five  grains,  three  times  a  day.  In  our 
hands  it  has  not  given  siitisfaction.  Amyl  nitrite  has  been  very  highly 
recommended  by  Manzi  liiul  others,  but  the  reports  of  the  cases  read 
like  those  of  hysterical  neuralgia :  it  may  be  given  e%^ery  two  hours  by 
inhalation  in  such  doses  as  me  necessary  to  produce  flushing  of  the  face 
and  other  physiologiciU  eftecta.  Aconite  and  its  alkaloid,  aconitiue, 
have  Ijeen  higlily  recommended  by  various  authorities :  half  a  milli- 
gmmme  of  the  erystallized  aconitiue  of  Duqnesnelj  or  of  the  pure  amor- 
phous aconitine,  may  be  given  three  times  a  day,  increased  as  lugh  aB 
six  milligrauimes  if  the  patient  can  bear  it.  Great  Ciire,  of  e^jurse,  must 
be  taken,  and  the  dose  must  be  reduced  so  S4jon  as  lowering  of  the  pulse 
or  other  physiological  effect  is  appiu-ent.  In  neuralgic  csrises  large  doses 
of  quinine  are  often  of  great  service*  In  gouty  or  syphilitic  cases  proper 
constitutional  treatment  nsnatly  brings  relief.  Freezing  the  face  with 
methyl  chloride  is  alleged  to  have  cured  some  patients. 

Surgical  interference  is  very  frequent  in  trigeminal  neuritis.  As 
a  very  large  proportion  of  cases  Ijegin  in  disciises  of  the  teeth  or  the 
alveolar  processes,  it  is  extremely  important  that  the  local  disease  of 
these  parts  be  surgically  attended  to  with  care  in  the  earliest  stages  of 
the  disorder.  Whenever  the  fixity  of  the  pain  and  of  the  tenderness  in- 
dicates that  one  branch  of  the  nerve  is  chiefly  or  solely  affected,  surgical 
interference  should  be  prompt  to  prevent  extension  of  the  inflammation. 
In  no  case  should  simple  section  of  the  nerve  be  relied  upon  j  as  long  a 
piece  as  is  practicable  of  the  nerve  should  be  destroyed  by  resection,  by 
t  her  mo -cautery,  or  by  other  mciiiis.  In  obscure  cases,  with  wide-spread 
distribution  of  the  pain,  removal  of  the  Gasserian  ganglion,  although  ac- 
companied with  stime  risk  to  life,  is  certainly  a  proper  operation. 

Removal  of  the  nerve  almost  invariably  gives  I'clief ;  in  a  few  cases 
it  fails  altogether  ;  frequently  the  pain  returns  after  an  interval  of 
weeks  or  months  of  comfort,  probably  because  there  is  a  reunion  of 
the  nerve  or  the  development  of  a  neuritis  above  the  point  of  section. 
When  a  trigeminal  pain  is  due  t^  disease  of  the  nerve-centres,  exsec- 
tion  is  of  no  vahie,  and,  if  the  diagnosis  has  been  clearly  made  oot^  is 
an  unjustifiable  operation. 


NEURITIC   MUSCULAR   ATROPHY. 
Definition, — A  disease  characterized  by  a  peculiar  degeneration  of 
the  nerve- trunks,  in  many  cases  spreading  to  the  spinal  cord  and  pro- 
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ducing  a  very  slow  wasting  of  the   muscles,  accompanied  by  the  ap- 
X>earance  of  the  reaction  of  degeneration. 

Synonymes. — Peroneal   type  of  mnscnlar  atrophy;   Charcot-Marie 
type  of  muscular  atrophy. 

Etiology. — Neuritic  muscular  atrophy  is  a  distinctly  family  disease, 
occurring  very  frequently  in  groups  of  cases  in  successive  generations. 
In  typical  cases  no  cause  can  be  assigned  for  tlie  attack  except  heredity. 
But  it  has  been  alleged  that  the  disease  may  be  due  to  long-continued 
muscular  strain,  or  to  the  effects  of  habitual  pressure  upon  the  affected 
pai*t  incurred  in  the  daily  occupation  of  the  patient.  Thus,  in  a  mau 
ac<;ustomed  to  carry  heavy  loads  on  his  shoulders  and  neck  the  affection 
b^an  in  the  shoulder  and  neck  muscles.  In  a  mason  tlie  muscles  of 
the  intra-metacarpal  region  and  of  tlie  ball  of  the  thumb  of  the  left 
hand,  with  which  he  was  accustomed  to  pick  up  stones,  were  the  first 
affected.  It  is  probable  that  these  irregular  cases  are  distinct  from  the 
hereditary  typicid  disease,  and  represent  really  an  iiccidental  neuritis. 

MoKBiD  Anatomy. — ^I'he  cliaracteristic  lesion  is  a  peculiar  degener- 
ation of  the  intramuscular  nerves,  accompanied  by  the  disappearance 
of  their  myelin  and  the  hypertrophy  of  their  sheaths.  The  individnal 
muscle-fibres  undergo  atroi)hy,  which  is  apparent  l>efore  the  loss  of  their 
striation  ;  finally  they  completely  disappear.  The  intra-muscular  vessels 
have  their  coats  extremely  thickened.  The  peripheral  nerve-trunks,  both 
sensory  and  motor,  ai*e  usually  much  altered.  No  unmistakable  lesion  of 
the  gray  matter  of  the  spinal  cord  seems  to  have  been  detected,  whilst 
Dejerine,  Dubreuilh,  and  others  found  the  gray  substance  intact  The 
posterior  columns  have  been  so  uniformly  degenerated  that  Marinesix> 
asserts  that  the  spinal  lesion  is  primary  and  that  the  nerve-lcHions  iir^ 
secondary. 

Symptomatology. —The  muscular  atrophy  commences  in  the  feet, 
usually  in  the  extensors  of  the  great  toe,  and  afterwards  involves  the 
common  extensors  and  the  i)eronei  muscles.  The  small  muscles  of  the 
feet  may  be  early  affected,  and,  as  the  disease  begins  usually  in  early 
childhood,  a  form  of  club-foot  is  frequently  produced.  The  evolution 
of  the  disease  is  very  slow,  and  it  may  be  years  before  changes  occur  in 
the  upper  extremities :  these  usually  begin  in  the  hand.  In  the  thenar, 
hypothenar,  and  interossei  muscles  they  are  often  symmetrical,  and  result 
in  the  production  of  the  claw-hand.  The  muscles  of  the  trunk  and  of 
the  face  are  very  rarely,  if  ever,  attacked.  Fibrillary  contractions  are 
pronoune^id  in  the  atrophied  muscles,  as  is  also  the  reaction  of  degen- 
eration. The  knee-jerk  is  diminished  or  lost  when  the  thighs  are  in- 
volved. Disorders  of  sensibility  are  frequently  pronounced,  but  do  not 
appear  early.  They  consist  of  pains,  especially  of  painful  cramps, 
aniBsthesias,  and  para^sthesias.  In  only  one  out  of  twenty-five  cases 
studied  by  Bernhardt  did  pain  appear  before  the  fifteenth  year  of  age 
and  the  sixth  of  the  disease.     In  about  one-third  of  the  cases  it  came  on 
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between  the  ages  of  twenty  and  twenty-five.  Distinct  incoordination  has 
been  noted  in  variuos  i-ases,  tind  vaso  motor  distniimnces  in  the  affect'ed 
part,  as  shown  by  disi^oloration  and  coldnesSj  are  very  common* 

In  rare  eases  neiuitic  atrophy  begins  in  the  hands,  and  eases  have 
been  de.srrili+Ml  in  whii'h  other  portions  uf  tlie  body  were  primarily  af- 
fected ;  bnt  it  is  \'ery  doubtful  whether  such  eases  really  represented 
the  present  dL^Rji-der. 

DiAGNOBis. — Neurit i<*  atrophy  is  distinguished  from  the  true  myopa- 
thies and  from  progressive  musenlar  atrophy  by  the  presence  of  the  re- 
action of  degeneration,  of  pain,  and  of  other  sensory  disturbauceSj  by 
the  age  of  attack,  and  by  its  being  a  family  disease.  From  musenlar 
atrophies  iollowiug  parenchymatous  neiiiitk  it  is  diistingnished  by  its 
being  a  family  dLst*List\  by  the  age  of  attack,  and  by  the  pecuhar  method 
of  its  deveh^pment,  (8ee  Etiok>gy.)  From  syringomyelia  it  is  at  once 
distinguished  by  the  absence  of  the  peculiar  ilisturbant^es  of  sensation 
and  nutrition.  The  nature  of  those  casc^  in  wMch  it  has  Ijeen  alleged 
that  the  disejusts  was  produced  by  local  cause  (see  Etiology)  must^  in  the 
presi^nt  state  of  our  knowledge,  be  considered  doubtful. 

pROGNCJt^rs  AND  TREATMENT. — Recovery  never  occurs,  and  there  is 
no  known  efi'ective  treatment. 
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NEUROMA. 

Definition.— Tumor  involving  a  peripheral  nerve. 

Etiology. — In  many  case«  neuromata  are  trac^eable  to  injuries:  thus, 
the  bulbtjus  nerves  of  umi>utation  are  the  neuromata  that  produce  pain- 
ful stomps.  The  Jiict  that  neuromata  are  sometimes  multiple  indicates 
that  they  may  be  due  to  a  wide-spread  vice  of  constitution.  They  may 
occur  at  any  age  and  in  either  sex,  although  multiph?  nem-omata  are 
said  to  Ije  very  rare  in  women.  Any  nerves,  either  within  or  without  the 
bony  cavities,  may  be  attacked. 

Morbid  Anatomy.— Neuromata  may  be  divided  into  true  neuromata, 
which  consist  of  an  abnornial  growth  of  nerve- til n-es,  constituting  an 
ii'regnlar  masSj  and  pseudo- neuromata,  ^'arious  heterologous  growths, 
sucli  as  fibroma,  sarcoma,  cte.  True  neuromata  were  sul>divided  by 
Virchow  into  the  myelinic,  consLsting  of  meduUated  nerve-fibres,  and 
amyeliuie,  consisting  of  non-medn Hated  nerve- filires.  Neuromata  may 
vary  in  size  from  that  of  a  small  bird-shot  to  an  inch  in  diameter.  Plexi- 
form  neuromata  consist  of  interlacing  neuromatous  nerve-cords.  They 
may  !)e  of  great  extent,  bnt  occur  almost  exehisively  as  a  congenital 
malformation. 

Symptomatology. — Neuromata  may  be  latent;  usually^  however, 
they  are  accompanied  by  pain,  which  is  referred  to  the  distribution  of 
the  nerve,  often  very  severe  and  not  rarely  paroxysmal  In  most  cases 
there  are  no  motor  symptoms,  but  the  functions  of  the  nerves  may  be  so 
interfered  with  as  to  produce  partial  or  complete  paralysis  of  the  tribu- 
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tary  muscles.  Beflex  spasms  in  adjacent  or  distinct  muscles  are  not  rare, 
and  violent  epileptiform  convulsions  may  mark  the  x)eripheral  irritation. 
Marked  tenderness  upon  pressure  is  a  frequent  but  not  an  invariable 
symptom.  Pressure  above  the  tumor  on  the  nerve-trunk  sometimes 
alleviates  pain.  A  peculiar  variety  of  neuroma  is  that  known  as  tvber- 
ctUa  dolorosa,  in  which  various  parts  of  the  skin  are  covered  with  small; 
subcutaneous,  painful  tumors,  which  may  be  made  up  in  great  part  of 
nerve-fibres  or  be  largely  composed  of  adenomatous  or  other  tissue. 
Neuromata  may  be  latent  and  produce  no  pain  and  give  rise  to  no 
tenderness,  so  that  if  deep-seated  their  presence  may  not  be  suspected. 

Diagnosis. — A  superficial  neuroma  cannot  be  overlooked  if  it  causes 
syuiptoms.  A  deep-seated  neuroma  has  often  been  unrecognized  for  a 
long  time.  Even  if  there  be  no  evident  local  swelling,  a  nerve  should  be 
exposed  and  examined  whenever  there  is  a  fixed  pain  of  indefinite  oon* 
tinuance,  not  accompanied  by  the  characteristic  symptoms  of  a  neuritia^ 
not  readily  explained  as  the  outcome  of  a  local  non-nervous  disease,  and 
not  relieved  by  treatment. 

Treatment. — The  only  treatment  for  a  neuroma  is  excision,  which  is 
I>ermanent  in  its  infiuence,  as  the  tumors  have  no  tendency  to  return. 

SYPHILIS   OF   THE  NERVE. 

Gummous  infiltration  of  the  nerve-trunk  may  be  the  result  of  contact 
with  a  gummous  tumor  outside  of  the  nerve,  or  in  very  rare  instances 
may  primarily  develop  in  the  nerve.  The  blood-vessel  walls  are  first 
infiltrated  with  minute  cells,  which  soon  force  their  way  through  the 
trabecule  of  the  nerve,  cause  atrophy  of  the  nerve-fibres,  and  finally 
destroy  the  arteries  themselves.  In  its  full  development  the  syphiloma 
contains  round  cells,  spindle-shaped  cells,  fibrous  structure,  and  the  debris 
of  nerve-elements,  all  enclosed  in  the  greatly  distended  nerve-sheath.  The 
point  at  which  the  nerve  is  attacked  is  almost  always  inside  of  the  ver 
tebra  or  of  the  cranium,  and  almost  uniformly  there  are  other  large 
neighboring  gumma.  As  gummous  disease  of  the  nerve  without  im- 
plication of  the  nerve-centres  is  very  rare,  the  disease  is  usually  accom- 
panied with  complex  symptoms.  Complete  abolition  of  the  function  of 
the  nerve  is  very  uncommon,  so  that  trophic  changes  are  extremely  raie^ 
and  the  loss  of  mobility  or  of  sensibility  is  never  complete.  Spasm  is 
sometimes  present ;  pain  is  commonly  the  chief  manifestation.  The  tri- 
geminus nerv^e  is,  according  to  our  experience,  more  frequently  attacked 
than  any  other,  the  result  being  a  specific  tic-douloureux. 

The  prognosis  is  favorable  if  the  case  be  seen  early.  The  treatment 
should  be  actively  antisyphilitic. 
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RAYNAUD'S   DISEASE. 

Defiottion.^ — A  disea^  which  in  its  acute  form  is  couipoeed  of  three 
stages,  local  syncope,  local  asphyxia,  and  local  or  symmetrical  gangrene, 
and  which  in  its  chronic  form  consists  of  repeated  paroxysms  of  one  or 
more  of  these  stages. 

Etiology, — Acute  Raynaud's  disease,  or  sffmmetrical  ganffrette^  occurs 
chiefly  in  young  neuropathic  subjects,  and  hah  been  noted  as  a  complica- 
tion of  organic  spinal  dise^tses.  It  appeai-s  sometimes  to  be  produced  by 
violent  emotional  strain,  especially  by  fright,  but  nsuaUy  baa  no  apparent 
exciting  cause. 

Chronic  Bat/nuiuTs  disease  occurs  also  in  neuropathic  subjects,  and  has 
been  especially  noted  in  alcoholics  and  in  opium  eatei's.  The  individual 
paroxysms  are  often  pro%^oked  by  an  exposure^  either  locally  or  generally, 
to  cold,— in  some  iudividuaLs  being  confined  to  the  winter  months.  Emo- 
tional excitement  may  produce  an  attac;k« 

Morbid  ANAToivrY. — The  ba^al  pathology  of  Eaynand's  dLse4Lse  is 
entirely  obiKnire,  The  peripheral  neuritis  found  by  Pitres,  and  the  endar- 
teritis and  endophlebitifi  noted  by  Von  Dehio,  were  probably  aeeondiay 
lesions.  The  disorder  has  occurred  so  frequently  in  locomotor  ataxia 
and  syringomyelia  as  to  indicate  a  spinal  origin  of  the  attacks.  It  is 
probable  that  the  locid  syncope  depends  upou  an  obliterating  spasm  of 
the  arterioles,  and  that  the  local  a8[>hyxia  is  the  result  of  a  complete 
vaso-motor  paralysis.  Violent  sptusms  have  been  noted  in  the  retinal 
artery  during  an  attack. 

The  clinical  differences  between  the  chronic  and  the  acute  form  of 
Raynaud* 8  disease  are  in  individual  cases  so  great  as  to  cause  hesitation 
in  consiilering  them  m  one  disease ;  nevertheless,  separation  of  the  two 
affections  woidd  seem  impossible  in  the  face  of  the  facts  that  every 
variety  of  paroxysm  between  the  slightest  *^dead  finger' '  or  local  syn- 
cope and  the  most  acute  gangrene  exists,  and  that  at  any  time,  even 
after  a  lapse  of  years,  the  chronic  form  of  the  disease  may  end  in  acute 
gangrene, 

ACOTE   RAYNAUD^S    DISEASE. 

Symptomatology*— The  first  stage  of  acute  Eaynand's  disease  (ItmU 
syncope)  is  sudden  and  usually  painless  in  its  onset.  The  skin  of  the 
aifect-ed  part  becomes  of  a  dead- white  color,  sometimes  even  a  little  yel- 
lowish, and  appears  entirely  devoid  of  blood.  Cutaneous  sensibility  is 
lessened  or  altogether  destroyed.     Even  when  the  sensation  of  contact  is 
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entirely  lost  the  iK)wer  of  distinguishing  heat  and  cold  may  be  retained. 
The  temperature  of  the  parts  is  very  notably  diminished  ;  the  power  of 
movement  is  lost.  This  condition  may  last  for  only  a  few  hours,  or  as 
long  as  a  month.  When  the  second  stage  (local  asphyxia)  is  reached  the 
white  color  gives  way  to  a  cyanotic  tint,  which  deepens  to  violet,  and  in 
some  cases  to  black.  Pressure  on  the  parts  now  produces  whitenesR^ 
followed  by  instant  return  of  color  on  removal  of  the  pressure,  showiug 
that  the  discoloration  is  owing  to  blood  still  inside  of  the  capillaries.  The 
parts  are  at  this  time  swollen  and  much  below  the  normal  temperature. 
There  is  excessive  burning  pain,  which  may  begin  even  before  the  con- 
gestion. The  pain  is  more  or  less  paroxysmal,  occurring,  it  may  be^  in 
agonizing  crises,  which  usually  pass  off  with  an  abundant  emission  of 
urine.  Alter  some  hours  or  days  gangrene  (local  gangrene),  sometimes 
but  not  always  preceded  by  blebs  containing  bloody  serum,  rapidly  de- 
veloi)s.  Sloughing  may  be  complete  in  ten  days  from  the  beginning  of 
the  attack,  but  usually  a  longer  time  is  required. 

During  the  whole  process  the  bodily  temperature  is  not  altered,  but 
even  in  the  beginning  failure  of  appetite,  vomiting,  and  other  abdominal 
disturbances  are  very  common,  whilst  a  peculiar  apathy  with  irritability 
is  almost  characteristic.  Transient  loss  of  consciousness  and  epileptic 
seizures  have  been  recorded.  A  wide-spread  acute  synovitis,  with  great 
swelling  of  the  affected  joints  and  the  parts  surrounding  them,  bleeding 
from  the  nose,  hsemoglobinuria,  amblyopia,  tinnitus  aurium,  partid 
deafness,  anomalies  of  taste,  irregularities  of  the  pupil,  aphasia,  hare 
all  been  noted,  apparently  results  of  disturbances  of  the  circulation 
similar  to  but  less  pronounced  than  those  occurring  in  the  diseased 
pai*ts.  The  gangrene  is  almost  universally  moi*e  or  less  symmetrical 
Its  especial  seat  is  the  ends  of  the  fingers  and  of  the  toes,  but  the  tip 
of  the  nose,  the  ears,  the  buttocks,  or  the  muscles  of  the  back  may  be 
affected. 

Diagnosis. — ^The  only  disease  with  which  acute  Eaynaud's  disease 
could  be  confounded  is  senile  gangrene,  from  which  it  is  distinguished  by 
its  ok^curring  in  young  subjects,  by  its  being  symmetrical,  and  by  the 
distinctness  of  the  three  stages  of  local  syncox>e,  local  asphyxia,  and 
gangrene.  Difficulty  may  sometimes  arise  in  deciding  whether  a  case 
should  be  looked  upon  as  the  chronic  or  the  acute  form  of  the  disorder. 
Usually  the  acute  disorder  can  be  recognized  by  the  intensity  and  per- 
sistency of  the  symptoms,  but  sometimes  it  may  be  necessary  to  wait  for 
the  appearance  of  gangrene  before  giving  a  positive  opinion. 

Prognosis. — Loss  of  tissue  by  gangrene  seems  to  be  invariable,  but 
the  amount  of  destruction  is  generally  much  less  than  would  appear  un- 
avoidable in  the  beginning.  In  most  cases  there  is  only  a  single  attack 
of  local  gangrene  5  but  there  may  be  rei)eated  recurrences. 

Treatment. — ^There  is  no  known  specific  medication  in  acute  Ray- 
naud's disease.     Tonics,  analgesics,  laxatives,  bismuth  sabnitarate^  and 
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oUier  appropriate  remedi^iJ  iimy  \ye  used  to  combat  Bymptouis  us  they 
arise.  The  affected  i>art  ^should  l)e  protected  by  wrappiug,  preferably  in 
cardetl  wool,  and  prolonge*!  innnersion  in  hot  water  may  relieve  pain. 
Galvanism  has  Ix^en  nx^ommeiided  by  Barlow,  who  applies  it  by  iiuixiei^ing 
the  part  in  a  b-.ijsin  of  warm  stdt  water  io  which  the  negative  electriKle 
has  b4?en  pnt,  whilst  the  pOMitive  electrode  is  applied  over  the  spine.  It 
fiometimexS  relieves  pain.  It  is  especially  importiuit  to  avoid  lowil  irri* 
tatiou  ;  but^  when  the  slou^^h  has  formed,  carbolated  eosiuoliue  or  other 
mihi  antiBeptic  dressing  may  Ijc  nised. 


I 


I 


I 
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CHRONIC  RAYNAUD'S   DISEASE. 

C?lirooic  Raynand's  dise^Lse  consists  of  a  series  of  paroxysms  sima- 
lating  tho4?ie  of  the  acnte  disease,  but  not  ending  in  gangi-ene.  There  is 
iisnally  a  st^igc  of  hx*^il  sync^ipe,  folh»w<Ml  by  one  of  local  asphyxia,  bnt 
the  local  aspbj'xia  may  occur  without  being  prec-eded  by  local  syncope. 
It  was  to  cases  of  this  character  that  Weir  Mitchell  especially  gave 
the  name  of  ef*yfhrojii*'Mgki.  On  the  other  hand,  0xses  ai-e  not  rare  in 
which  the  local  sync^»pe  may  recur  a  gi"eat  number  of  times  without  local 
asphyxia. 

During  an  attack  of  simple  locjjil  syna^pe  the  parts  are  very  white, 
shrunken^  stiff,  but  usually  free  from  pain  and  tcndemess,  except  a«  the 
syncope  is  passing  off,  when  the  pain  may  be  severe,  even  when  there 
is  no  pronounced  fisphyxia.  We  have  seen  attiw^ks  of  local  syncope 
of  the  lingers  accompanied  by  or  sometimes  replaced  by  violent  hemi- 
crania.  Apr)plectiforni  attacks,  epilepsy,  acute  mauiiij  amblyopia,  and 
aphjisia,  with  temi>oniry  hemiplegia,  have  l)een  similarly  noted. 

The  disorder  may  persist  for  many  years,  causing  much  suffering,  but 
having  no  effect  upon  life,  and  producing  no  loss  of  tissue  ;  or  local  sym- 
metriciil  gangrene  may  occur  at  any  time,  either  aff*x"ting  the  parts  deeply 
or  else  simply  giving  rise  to  blelis,  ulceration,  loss  of  nails,  etc.  Under 
appropriate  tresit incut  the  dise^ise  may  entirely  disai>pear.  The  treatment 
must  Ix!  primiirily  directed  to  building  up  the  strength  and  health  of  the 
patient.  Complete  change  of  the  habits  of  life,  out-door  exercise,  nutri- 
tious, non-stimulating  fowh  and  other  meajsure^  such  as  are  use<l  to  com- 
bat neunistheui4i,  are  essentiah  Auti pyrin  and  allied  drugs  may  Ije  tried. 
When  relations  between  cold  and  the  attacks  can  be  traced,  absolute 
avoidance  of  exposure  is  essential,  and  change  of  climate  may  be  very 
teneficiaL  If  the  disease  occur  in  a  uart^>tic  devotee,  the  habit  must  be 
almudoued. 

PERFORATING   ULCER. 

Definition. — A  peculiar  rapid  ulceration,  usually  developed  in  the 
foot  without  obvious  Ciiuse. 

ETiOLtMCiY.— Perforating  ulcer  occurs  with  comparative  frequency  in 
locomotor  ataxia,  hjis  been  noted  not  infre4:}uently  in  neuritis  or  after 
section  of  the  sciatic  nerve  (Morat),  and  is  pmbably  always  of  trophic 
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origin.     In  locomotor  ataxia  it  may  be  one  of  the  first  indications  of  Uie 
disease. 

Symptomatology. — Usually,  but  not  always^  after  a  severe  local  pain, 
a  small  hemorrhagic  or  ecehymotic  spot  api>ears  nnder  the  epidermis  of 
the  foot ;  in  the  coarse  of  a  few  hours  the  skin  detaches  itself^  or  more 
fi^uently  it  becomes  excessively  thickened  into  a  large,  dry,  com-Uke 
mass ;  a  small  slough  soon  separates,  lea\ing  the  ulceration  round,  with 
sharp,  acute  edges,  piercing,  it  may  be,  only  through  the  skin,  but  usoaUy 
to  the  deeper  tissues,  and  even  to  the  joint  or  bone.     In  most  cases  the 
bone  becomes  seriously  diseiised,  when  the  lesion  appears  as  a  small  aper- 
ture leading  by  a  narrow  sinus  to  diseased  bone  and  surrounded  by  thick- 
ened superimposed  layers  of  epidermis.    The  surface  of  the  spot  is  qsq- 
ally  cold  and  anaesthetic,  the  characteristic  feature  of  the  ulcer  being  its 
insensibility  to  irritants  and  its  freedom  from  pain  during  rest.     Walking 
may  cause  suffering ;  and  the  fiilgurant  pains  of  locomotor  ataxia  are  veiy 
frequently  present,  but  do  not  have  their  origin  or  focus  in  the  ulm. 
Erysipelatous  inflammation  or  erythematous  exudations  are  apt  to  oocor, 
and  may  terminate  in  death.     Except  in  the  rare  cases  in  which  the  nicer 
heals  early,  the  bones  of  the  foot,  and  indeed  all  the  tissues  of  the  foot,  are 
finally  affected.     The  small  joints  frequently  become  infiamed  and  eTent- 
ually  anchylosed,  or  undergo  ulceration  and  destruction,  resulting  in  lux- 
ations and  deformities.     The  nails  of  the  foot  usually  become  brownish, 
dry,  greatly  thickened,  curved,  and  furrowed.     In  some  cases  there  is  a 
marked  increase  in  the  growth  of  the  hair  and  in  the  pigmentation  of  the 
leg,  and  the  whole  foot  may  be  bathed  in  a  peculiarly  fetid  sweat 

Prognosis. — ^The  prognosis  is  very  unfavorable  in  proportion  to  the 
severity  and  immutability  of  the  organic  nervous  disease  producing  tibe 
I)erforating  ulcer.  Rarely  the  patient  may  escape  with  exfoliation  of  tk 
bone. 

Treatment. — Tlie  treatment  consists  especially  in  the  use  of  absolute 
rest,  high  feeding,  uiiissiige,  alcohol,  etc.,  to  build  up  the  strength  of  the 
patient.     (See  surgical  text-books.) 

angioneurotic   (EDEMA.    GIANT  URTICARIA. 

Definition. — A  circumscribed  oedematous  swelling  of  the  skin,  ap- 
parently of  purely  neurotic  origin. 

Etiology. — ^Angioneurotic  oedema  occurs  in  neurotic  individuals, 
the  individual  attacks  being  provoked  by  severe  exposure,  indigestion, 
great  mental  excitement,  and  other  transient  causes.  In  some  cases  it 
appears  to  be  an  hereditary  family  disease. 

Morbid  Anatomy. — This  affection  seems  to  be  a  purely  functional 
neurosis.  As  we  have  seen  this  disease  alternate  with  attacks  of  urti- 
caria, and  even  grade  into  urticaria,  the  two  affections  are  very  doBely 
allied,  if  indeed  they  are  not  one  disease. 

Symptomatology. — The  characteristic   symptom   is  drdungoribed 
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€edematous  swelling,  which  may  involve  both  the  skin  and  the  mucous 
membra^nes,  and  gives  rise  to  rounded  elevations  having  a  diameter  of 
from  two  to  eight  inehas  pale  or  sometimes  dec*p  red  in  color,  coming  and 
going,  often,  in  the  cour-se  of  a  few  honi-s.  In  t^'pieal  CEUses  there  is  no 
itching  or  pain  other  than  a  slight  burning ;  but  there  ma3'  be  intense 
itching,  as  in  urticaria;  again,  the  wheals  may  at  fii-st  be  very  small,  as 
in  true  urticaria,  but  soon  sprmd  over  a  wide  area.  Not  rarely  they  are 
symmetrical  upon  the  two  sides  of  the  body.  The  affection  is  usiiaUy 
not  serirvus,  but  at  lea^st  one  case  htLS  Ix^en  noted  with  ixaroxysmal  htemo- 
globinuria,  and  dt*4ith  is  said  to  have  been  pi-oduced  by  O3dematous  swell- 
ing of  the  glottis.  In  some  cases  there  is  marked  gastro-intestinal  irri- 
tation with  the  attack. 

PHOGNrjwia. — An  obstinate  affection,  usually  recurring  for  many  years, 
sometimes  rt^i,ppearing  month  after  month  at  the  menstruid  period. 

Treatment. — The  most  important  part  of  the  treatment  is  that  of 
the  underlying  IxHlily  eonditiou.  The  digestion  should  be  especially 
att^ended  to-  Large  doses  of  extract  of  ergot  at  times  seem  to  do  good  ; 
antipyriu,  phenacetin,  and  simihu"  compounds  we  have  seen  aet  happily  ; 
quinine  in  full  doses  has  l^een  especially  recommended  by  Oppenheim. 

Intenaittent  Dropsif  of  the  Joints  is  a  rare  disease,  in  which  at  inter- 
vals of  from  two  dnp>  to  several  weeks  a  joint,  usually  the  knee,  sud- 
denly swells  enormously,  remaining  pale^  cool,  and  free  fi'om  pain,  and 
recovering  the  normal  state  in  from  three  to  eight  days*  The  treatment 
is  that  of  the  neurasthenia  or  hysteria  which  always  underlies  the  disease. 

AeroFantiitkeHia^  or  Xtf/ht  P(T%,  is  a  disonler  especiidly  met  with  in 
women  abuut  the  climacteric,  in  which  there  are  persistent,  often  very  dis- 
agreeable, parfesthesia*  in  the  hands,  and  especially  in  the  points  of  the 
fingers ;  most  pronounced  at  night,  and  in  the  morning  when  the  subject 
wakes ;  stimetimes,  but  not  usually,  attended  with  pallor  of  the  fingeiu 
The  affection  continues  indefinitely,  but  is  chiefly  important  from  the  fact 
that  Its  snl>jects  often  Imik  upon  it  with  great  alarm  a.s  the  precmrsor  of 
paralysis.  It  has,  however,  no  such  sigiiihcance,  nor  is  it  conneebed  with 
weakness  of  the  heai't. 

SCLERODERMA. 

Definition. — A  disease  chai-acterized  l>y  a  cirrhotic  hardening  of  the 
skin  and  subcutaneous  tissues,  followetl  by  atrophy. 

Etiology.^ — Scleroderma  is  not  hereditary.  It  occum  in  every  race 
and  at  j:dl  iiges,  about  seventy  per  cent,  of  the  cases  being  in  women.  It 
has  been  fretiuently  attrilmt'Cd  to  exposmx*  to  wet  and  cold^  and  the  local 
affection  is  said  to  have  followed  a  prolonged  immersion  of  the  hands  in 
cold  water.  Injuries  of  the  surliice,  the  irritation  of  mustard  plju^tei-s  or 
blisters,  and  infections  fevers  are  also  allege*!  causes. 

MoEBiD  Anatomy. — The  lesion  of  scleroderma  consists  of  a  marked 
increafie  of  the  elastic  and  cellular  tissues  of  the  skin  and  other  piu-t^,  with 
an  infiltnition  with  leukocytes  and  embryonal  elements  along  the  lines  of 
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the  ])lood-vessel8.  According  to  Unna,  the  lymph-vessels  ai^e  narrowed 
and  the  lyniph-8i)aees  outside  of  the  vessels  are  increased.  When  the 
bones  are  involved,  leukocj^tes  appear  in  the  periosteum  and  even  in  the 
osseous  tissue.  Pigmentation  of  the  skin  is  frequent,  and  broad,  homo- 
geneous bands  in  the  corium  ai*e  said  to  be  a  characteristic  alteration. 
The  blood-vi^ssels  eveiywhere  have  their  walls  strongly  thickened  and 
finally  undergo  oblitenition.  The  infiltration  and  hardening  are  followed 
by  atrophy.  No  constant  or  peculiar  changes  have  been  found  in  the 
nerves. 

Symptomatology. — Scleroderma  may  be  ushered  in  by  distinct  pro- 
dromes, such  as  fever,  pains,  parsesthesisB,  malaise,  and  a  si)ecia]  feeling 
of  weakness,  accompanied  by  local  cyanosis  or  diffused  redness,  or  redness 
in  spots,  with  or  without  swelling  of  the  skin.  The  discolored  skin  soon 
becomes  oedematous  and  often  erysipelatoid.  The  oedema  frequently  dis- 
appears during  the  night,  to  reapi)eai*  in  the  day,  or  it  may  persist  stead- 
ily. The  first  or  (edematous  stage  of  the  disorder  may  remain  without 
change  for  two  or  even  more  years,  and  it  is  affirmed  may  be  recovered 
from ;  but  in  most  cases  the  skin,  sooner  or  later,  gradually  hardens  so 
that  the  finger  can  no  longer  leave  an  impress. 

During  the  second  or  indurated  stage  of  the  disease  the  surface  of  the 
body  is  hard,  light-coloi'ed,  furrowed,  and  preserving  the  coarse  and  fine 
markings  of  the  skin,  or  it  may  be  entirely  smooth.  It  may  be  dry  or 
sweating,  and  often  suffers  from  vaso-motor  disturbances.  It  usually 
finally  becomes  excessively  pigmented.  Parfesthesise  and  neuralgic  pains 
are  very  common.  Sometimes  there  is  great  tenderness,  but  anaestheda 
more  or  less  complete  has  been  noted  in  a  large  proportion  of  the  cases. 

The  hardening  may  persist  for  many  years,  gradually  involving  the 
deeper  tissues,  and  even  the  bones.     The  general  health  usually  fails. 
Dyspepsia,  albuminuria,  and  various  nervous  disturbances,  such  as  loss 
of  memory,  hallucinations,  insomnia,  giddiness,  headache,  and  epileptoid 
attacks,  have  been  noticed.     Finally,  if  the  patient  survive,  the  third 
stage,  or  that  of  atrophy  of  the  parts,  appears,  ending  in  death  from  ulcer- 
ation and  exhaustion,  or  more  commonly  from  some  complicating  disease 
(especially  pneumonia).    Owing  to  the  hardening  and  subsequent  atrophy, 
the  face  in  scleroderma  is  expressionless,  and  chewing  and  other  motions 
are  often  interfered  with.    The  mucous  membrane  of  the  mouth,  pharynx, 
and  vagina  may  be  attacked,  and  an  extraordinary  narrowing  of  the 
laryngeal  entrance  is  occasionally  a  troublesome  complication. 

Scleroderma  varies  in<iefinitely  in  the  duration  and  the  comparative 
development  of  the  different  stages,  and  also  in  its  distribution.  In  a 
collection  of  nine  hundred  cases,  Le\i'in  and  Heller  found  that  in  sixteen 
I)er  cent,  the  whole  body  was  involved,  in  twenty -three  i)er  cent  the 
trunk,  in  twenty  per  cent,  the  head,  in  seventeen  per  cent  the  lower 
extremities,  and  in  thirty -two  i>er  cent  the  upi>er  extremities. 

Treatment. — AH  forms  of  salves,  local  applications,  baths,  etc,  have 
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been  usetl  in  sclerodenna,  appiirently  without  definite  result.  Tlie  sur- 
gical extirpation  of  ttie  affected  portion  of  the  skin  Ivaa^  also  been  tried, 
without  distinct  Lidvantage.  Ko  internal  medication  Ls  of  value.  The 
geneiul  health  of  the  patient  should  be  sustained^  and,  as  there  is  iLHually 
great  8U8ceptil>ility  to  cold,  the  effeet  of  a  warm  climate  may  be  beneficial. 

Morphoea  {keloid  of  A(UUson)  is  a  local  form  of  stderoderma  in  which 
the  changes  are  not  difi'used,  but  occur  ia  fiatchc^  or  V>ands  of  irregu- 
lar shape,  and  of  a  dead  or  old  ivory-white  tint,  often  bordered  with  a 
nari^ow  \ioh4,  lilac,  or  pink  zone  of  dilated  vessels.  When  the  band  is 
narrow  it  may  make  a  distinct  sulcm?*  Cai^es  occur  in  which  diii^used 
scleroderma  occupies  one  portion  of  the  body  with  morphcBa  patches  on 
another.  The  diffuse  disease  in  some  instances  lias  appeared  before,  in 
othei'S  after,  the  development  of  the  patches.  The  most  common  locsil 
form  of  scleroderma  is  that  in  which  the  finger  is  attaekf^l  (Hcleroduci^fki)^ 
with  consequent  great  thieki^ning  and  snt>se<]uent  atrojihi^',  even  to  the 
entire  disjippearance  of  the  ]>halanges, 

Faekd  Hemiatrophy  most  Crequently  develoi>s  in  childhood,  but  may 
occur  at  any  age.  It  usually  begins  with  pain,  which  is  often  severe, 
followed  by  progressive  atro]>]iy  afflicting  the  skin  and  the  deep  tissue^s  of 
the  face.  The  skiu  may  be  white  or  pigmented,  evidently  thinned,  but 
still  preserving  its  sensitiveness ;  the  hah's  fidl  out,  the  boiies  wivste,  even 
the  teeth  di'op  out.,  from  destruction  of  the  alveolar  processes*  The  prog- 
nosis is  unfavorable,  no  known  treatment  having  any  effect  upon  the 
disease.  As  the  disease  is  strictly  limited  to  one  side  of  the  fjice,  the 
contrast  between  the  two  sides  is  often  very  nuu^kcd.  FiK^ial  hemiatrophy 
is  thought  l>y  some  to  be  a  trophic  neuritis,  but  is  more  probably  a  local 
form  of  scleroderma. 

Allied  to  scleroderma  are  some  of  the  skin  atrophies,  especially  xero- 
derma  pigment oHum,  which  Ix^gins  iL'iually  in  the  second  yeiir  of  life  with 
freckles^  followed  by  telangiectasias  or  na^vi,  these  by  atrophy  of  the  skin, 
with  sujK^rfieial  uk^Tation,  and  after  siune  ye*irs  warty  tumors  with  free 
discharge  and  marked  pain,  and  in  the  end  death  from  exhaustion. 

iSelermut  iteonafortuu^  a  disease  allied  to  sclerodermii,  Imt  l>elieve<t  by 
most  authorities  to  Ix*  distinct  from  it*  ficcurs  im  a  ctongenital  affection. 
It  is  charjieterized  by  stiffne^ss  of  the  joints  and  jaws  and  by  large  art^as 
of  induration  of  the  skin,  which  is  tense  and  glossy,  but  does  not  pit  on 
pressure.  In  most  castas  the  disease  spreads  and  a  fatal  restilt  is  soon 
reiiehed.     Eecovery  is  Siiid  to  oe(*ur  in  very  rare  instances. 

(EdeiMi  neonatontm^  a  subcutaneous  oedema  with  induration,  occur- 
ring in  the  new-l>orii.  cinnmences  in  the  legs  and  rapidly  Rpreads  until 
almost  the  whole  body  is  affected.  In  rare  cases  it  begins  in  the  hands. 
There  are  marked  drowsiness,  great  failure  of  vital  power,  and  usually 
collapse  ending  in  a  short  time  in  death.  It  is  to  be  diagnosed  by  the 
lividity  of  the  skin,  the  pitting  of  the  parts  on  pressure,  and  the  freedom 
of  the  joints  from  stiffness. 

40 
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ACROMEQALY.  | 

Definition. — A  chronic  disease  characterized  by  enlargement  of  Uie      { 
hands,  feet,  and  &ee. 

Etiology. — ^Acrom^aly  has  been  recorded  as  congenital,  but  osaally 
it  develops  from  the  eighteenth  to  the  twenty -fifth  year,  though  it  may 
oome  on  at  any  time.  No  known  causes  can  be  assigned  for  it ;  any 
influence  of  heredity  is  very  obscure. 

Morbid  Anatomy. — The  nature  of  acromegaly  is  unknown.  The  en- 
largement of  the  bones  is  due  to  a  true  hyx>ertrophy,  which  aifects  also  the 
skin,  the  connective  tissue,  and  the  blood-vessels.  In  a  number  of  cases 
the  thyroid  and  the  thymus  gland  have  been  found  enlarged.  The  pitui- 
tary body  also  has  been  found  hyi>ertrophied  ;  and  Marie,  who  first  de- 
scribed the  disease,  believes  that  the  affection  is  a  dystrophy,  bearing  the 
same  relation  to  the  pituitary  body  that  myxo&dema  bears  to  the  thyroid 
gland.  So  many  cases,  however,  of  acromegaly  without  disease  of  the 
pituitary  body,  and  so  many  cases  of  disease  of  the  pituitary  body  without 
acromegaly,  have  been  recorded,  that  the  connection  between  the  Vko  is 
extremely  problematic. 

Symptomatology. — ^The  first  change  in  acromegaly  begins  in  the  ends 
of  the  fingers  and  toes,  the  tip  of  the  nose,  the  lips,  and  the  chin.    The 
swelling  primarily  affects  the  bony  tissues,  but  soon  invades  all  the  tissaed 
of  the  part,  and  finally  spreads  until  it  involves  not  only  the  whole  face 
and  the  ankles  and  wrists,  but  also  the  clavicles,  the  sternum,  the  patellst 
and  even  the  vertebrse.     The  resulting  appearance  is  very  characteristic  - 
the  large  feet  and  hands,  the  magnified  face  with  its  bones  enormonsljT 
thickened  and  lengthened,  give  an  aspect  that  can  scarcely  be  mistaken^ 
The  great  toe  and  the  ends  of  the  fingers  are  apt  to  be  especially  oxL't:- 
of  proportion  to  the  rest  of  the  body ;  the  nails  become  broad  and  vertL  — 
cally  grooved  ;  the  lower  jaw-bone  may  be  so  much  affected  as  to  projee  t: 
beyond  the  fiekje,  whilst  the  teeth  are  widely  separated  by  the  hyi)er-- 
trophy  of  the  alveolar  processes.    Very  late  in  the  disease  kyphosis,  dae 
to  enlargement  of  the  vertebrae,  is  often  present. 

Early  in  the  disease  some  muscular  feebleness,  especially  loss  of  en- 
durance, is  apparent,  although  fine  movements  may  be  executed ;  later 
awkwardness  is  a  common  symptom.  A  peculiar  apathy,  with  sleepiness 
and  dulness,  is  almost,  characteristic ;  the  headache  may  be  so  severe  and 
persistent  as  to  cause  the  patient  to  wish  for  death.  Disturbances  of 
vision,  diabetes,  and  various  other  symptoms  have  been  noticed,  evidently 
the  outcome  of  disturbances  of  the  basal  brain-centres. 

Diagnosis. — Acromegaly  is  distinguished  from  osteitis  deformans  oi 
Paget  by  the  facial  rather  than  the  cranial  bones  being  attacked,  and  by 
the  shafts  of  the  long  bones  escaping.  According  to  Marie,  in  Paget^s 
disease  the  face  is  triangular,  with  the  base  upward,  whilst  in  acromeg- 
aly it  is  ovoid  or  egg-shaped,  with  the  large  end  downward.     Under  the 
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name  of  pulmonary  osteo-arthropathy  Marie  has  reported  a  group  of  cases 
wiueh  resemble  acromegaly,  but  which  he  considers  to  be  separated  from 
it  by  the  &cts  that  the  disease  is  a  complication  of  long-standing  affections 
of  the  lungs,  that  the  bones  of  the  extremity,  and  especially  their  shafbSy 
are  early  attacked,  and  that  the  phalanges  are  bulbous  and  enlarged, 
with  curved  nails^  instead  of  being  flattened  as  in  acrom^aly. 

PBOGNOSB3  AND  Tbeatment. — A(»x>megriy  may  persist  for  many 
years  without  change,  but  seems  never  to  undergo  cure.  No  known 
t3«atment  is  of  avaiL 
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CHAPTER    I. 

DIBEABES  OF  THE  PEBIOABDIUM. 
PNEUMOPERICARDIUM. 

The  presence  of  air  or  gas  in  the  pericardial  cavity  is  a  rare  con- 
dition.    Air  enters  either  through  the  perforation  of  a  foreign  body  from 
the  cutaneous  sur&cej  or  from  the  oesophagus,  or  through  the  rupture  of 
a  pulmonary  cavity.    It  may  also  enter  in  consequence  of  the  advance  of 
a  cancer  of  the  oesophagus,  stomach,  or  intestine,  or  in  the  progress  of  a 
corrosive  ulcer  of  the  stomach.     Oas  may  be  formed  in  the  pericardinm 
from  the  admission  of  putre&ctive  bacteria.     The  presence  of  a  con- 
siderable quantity  of  air  or  gas  interferes  with  the  action  of  the  heart, 
resulting  in  dyspnoea,  cyanosis,  collapse,  and  death;  lesser  quantities 
rapidly  cause  inflammation.    The  area  of  cardiac  dulness  is  replaced  by 
a  metallic  tympany  or  cracked-pot  sound,  and  a  change  in  position  causes 
tympany  to  be  replaced  by  dulness.    If  fluid  is  likewise  present,  splash- 
ing may  be  heard.    The  valvular  sounds  have  a  metallic  character,  and 
are  faint  and  often  associated  with  a  friction-sound.    The  physical  signs 
thus  resemble  those  of  a  circumscribed  pneumothorax  or  large  pulmo- 
nary cavity  in  the  left  chest  near  the  heart    The  dyspnoea,  however,  is 
not  of  sudi  rapid  onset  in  these  affections,  while  the  audible  metallic 
sounds  persist  when  the  breath  is  held,  and  percussion  makes  api>arent 
the  loss  of  cardiac  dulness.    The  cardiac  sounds  may  present  a  metallic 
character  when  the  stomach  is  distended  with  air  or  gas,  which  also  may 
cause  palpitation  and  dyspnoea.     The  recognition  of  the  increased  area 
of  gastric  tympany  and  the  temporary  nature  of  the  disturbance  are^^ 
sufficient  in  the  diagnosis.     Although  recovery  from  pneumopericardium^ 
sometimes  occurs,  the  prognosis  is  generally  grave,  from  the  usual  severitj^ 
of  the  immediate  causes.     The  treatment  is  that  of  a  severe  pericarditis^ 
but  is  usually  of  no  avail. 

HAMOPBRICARDIUM. 

Blood  may  be  poured  into  the  pericardial  sac  from  injured  vessels  in 
the  wall  or  from  a  traumatic  perforation  of  the  heart  or  the  great  vessels. 
628 
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The  same  restilt  follows  rupture  of  the  heart-,  or  of  an  aneurism  of  the 
a(lja**ent  portion  of  the  aorta  or  of  the  coronary  artery.     The  blood  may 
enter  the  pericardium  slowly,  as  in  wounds  or  rupture  of  the  heart,  and 
the  patient  live  for  some  days  although  a  considerable  quantity  of  blood 
accumulates,  or  it  may  enter  rapidly  from  an  aneurism.    A  small  hemor- 
rhage produces  temporary  faintness,  while  slowly  progressing  hemorrhage 
causes  pain  in  the  region  of  the  heart.    Sudden  profuse  hemorrhage  stops 
the  action  of  the  heart  and  occasions  ansemia  of  the  brain,  associated  with 
an  increase  in  the  area  of  cardiac  dulness  and  a  disappearance  of  the 
heart-sounds  and  the  apex-beat     Hsemopericardium,  except  in  the  case 
of  wounds  which  are  not  severe,  is  almost  of  necessity  fatal. 

The  chief  indication  is  for  removal  of  the  blood  by  the  aspirator,  a 
procedure  which  is  said  to  have  relieved  the  symptoms  in  some  trau- 
matic cases. 

HYDROPERICARDIUM. 

The  normal  pericardium  contains  from  one  to  several  drachms  of 
serous  fluid.  When  several  ounces,  perhaps  two  or  three  pints,  are 
present,  the  condition  is  known  as  hydropericardium,  or  pericardial 
dropsy.  Although  the  fluid  is  usually  serous  in  character,  in  rare  in- 
stances it  is  milky  from  the  presence  of  chyle.  Such  an  excess  of  fluid  is 
usually  considered  to  be  the  result  of  general  or  loe^il  mechanical  causes, 
of  venous  or  lymphatic  stagnation,  or  of  disturbances  of  the  nutrition  of 
the  walls  of  the  blood-vessels.  The  general  disturbances  of  circulation 
are  to  be  found  in  disease  of  the  valves  of  the  heart  or  of  the  myocardium, 
and  in  obstruction  to  the  passage  of  blood  through  the  lung.  The  local 
obstructing  causes  are  various  thoracic  tumors  situated  near  the  base 
of  the  heart.  Disease  of  the  kidney,  cancer,  tuberculosis,  and  profound 
ansBmias  are  the  possible  sources  of  cachectic  hydropericardium. 

A  moderate  quantity  of  fluid  produces  no  s^^mptoms ;  large  quantities 
interfere  with  the  action  of  the  heart  and  cause  a  sense  of  constriction, 
dyspnoea,  and  cyanosis.  The  physical  signs  indicative  of  the  presence 
of  fluid  are  an  increase  of  dulness  in  the  cardiac  area,  extending  beyond 
the  audible  or  palpable  position  of  the  apex,  and  enfeebled  although 
otherwise  unaltered  heart-sounds.  Hydropericardium  is  distinguished 
from  serous  pericarditis  by  the  absence  of  the  fever  and  friction-sounds 
indicative  of  an  inflammatory  process,  and  by  the  existence  of  general  or 
local  causes  of  dropsy,  in  which  the  pericardial  effusion  is  usually  of  late 
occurrence.  The  increased  area  of  dulness  may  suggest  enlargement  of 
the  heart,  but  in  cardiac  hypertrophy  the  apex-beat  is  to  be  appreciated 
at  the  outer  border  of  dulness,  and  is  not  intensifled  when  the  patient 
leans  forward.  The  diagnosis  may  be  esx>ecially  difficult  in  dilatation  of 
the  right  ventricle,  which  also  increases  the  area  of  pericardial  dulness, 
and  aspiration  may  be  necessary  to  determine  the  presence  of  free  fluid. 
Since  hydropericardium  usually  represents  a  late  stage  in  the  progress 
of  incurable  diseases,  the  prognosis  is  that  of  the  basal  disease,  and  is 


630  DIBEABEB  OF  THE  CISCULATOBY  APPABATU& 

unfavorable  nnless  the  cause  can  be  removed.     When  the  effusion  ig 
large,  paracentesis  may  be  practised. 

PERICARDITIS. 

Etiology. — Inflammation  of  the  pericardium  is  usually  regarded  as 
due  to  an  infection  either  from  unknown  sources  or  from  recognized 
infectious  processes.    The  former,  the  rarer  variety,  is  called  primary 
or  idiopathic,  while  the  latter  is  designated  secondary  pericarditis.   It 
occurs  in  the  course  of  a  variety  of  diseases,  in  which  the  infections 
agent  is  supposed  to  be  transmitted  to  the  pericardium  by  means  of  the 
blood-vessels.    Among  these  are  acute  rheumatism,  scarlet  fever,  variola, 
pneumonia,  erysipelas,  pysemia  and  puerperal  fever,  and  tuberculosis. 
These  are  all  afifections  of  which  bacteria  are  regarded  as  the  probable, 
if  not  the  demonstrated,  cause.      Bacteria  are  also  brought  by  means 
of  the  circulation  from  local  lesions  in  more  or  less  remote  parts  of  the 
body,  as  from  abscess  or  gangrene  of  the  lungs,  from  visceral  or  periph- 
eral abscesses,  from  cutaneous  erysipelas,  or  from  infectious  x)crio6titiB 
or  osteomyelitis.    The  x>ericarditis  occurring  in  scarlatina  probably  often 
arises  from  the  transfer  of  bacteria  from  a  complicating  tonsillitis,  while 
the  virus  of  acute   rheumatic   pericarditis   enters  through   unknown 
channels  of  invasion  even  before  any  articular  inflammation  is  apparent 
Pericarditis  also  arises  from  the  extension  of  a  bacterial  inflammatoiy 
process  from  neighboring  parts,  whether  following  the  course  of  a  wound 
of  the  pericardium  or  proceeding  from  an  abscess  of  the  heart  or  fi'om  a 
pneumonic  lung.     Bacteria  are  also  admitted  from  the  peritoneal  cavity 
through  the  diaphragm  or  from  x>erforating  abscesses  of  the  liver.    The 
inflammation  of  the  pericardium  may  be  an  extension  from  a  neighbor- 
ing cancer,  as  of  the  oesophagus  or  the  stomach,  from  an  aneurism  of  the 
aorta,  from  tubercular  affections  of  the  pleurse  or  peribronchial  lymph- 
glands,  and  from  carious  ribs,  sternum,  or  vertebne.     The  occurrence 
of  i)ericarditis  as  a  complication  of  chronic  nephritis  and  of  scurvy  is  at- 
tributable to  a  toxsemia  occurring  in  these  affections,  or  to  the  favorable 
opportunities  which  these  diseases  furnish  for  the  growth  of  bacteria  in 
the  pericardium. 

Pericarditis  is  more  often  found  among  males  than  among  females,  and 
is  present  at  all  periods  of  life,  even  in  the  foetus  and  in  extreme  old  age. 

Morbid  Anatomy. — According  to  the  anatomical  changes  a  distinc- 
tion is  drawn  between  acute  fibrinous,  sero-fibrinous,  hemorrhagic,  and 
purulent  pericarditis,  an  acute  or  chronic  tubercular  pericarditis,  and  a 
chronic  fibrous  x>ericarditis.  The  anatomical  appearances  consist  in  the 
alterations  of  the  pericardium,  and  in  the  variations  in  the  characteristics 
of  the  exudation.  Usually  both  parietal  and  visceral  layers  of  the  peri- 
cardium are  diseased,  although  inflammatory  changes  may  be  limited 
to  the  one  or  the  other  layer.  In  acute  pericarditis  the  pericardium  is 
swollen,  injected,  and  spots  of  punctate  hemorrhage  are  to  be  seen.    In 
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the  earlioBt  stage  tlie  surfjeioe  is  smooth,  without  lustre,  but  soon  becomes 
roughened  and  opaque,  and  eventually  covered  to  a  greater  or  less  extent 
with  fibrinous  false  membrane,  and  the  subjacent  superficial  layers  of  the 
myocardium  may  be  of  an  opaque  gray  color.  In  acute  tubercular 
pericarditis  miliary  tubercles,  at  times  in  enormous  numbers,  lie  within 
the  layers  of  the  pericardium  or  slightly  project  from  its  surface.  The 
exudation  is  composed  of  fibrin,  serum,  and  cells,  the  last  being  both 
leukocytes  and  red  blood-corpuscles.  Bacteria  are  also  frequently  found, 
and  comprise  streptococci,  staphylococci,  and  pneumococci,  as  well  as  the 
bacilli  of  tuberculosis,  the  colon  bacillus,  and,  according  to  H.  C.  Emst^ 
a  variety  of  the  bacillus  pyocyaneus. 

According  as  one  or  the  other  of  these  constituents  predominates  is 
the  anatomical  variety  of  pericarditis  designated.     In  fibrinous  pericar- 
ditis there  may  be  so  little  serum  present  that  the  term  pericarditis  Hcca, 
or  dry  pericarditis,  is  applied.     The  fibrin  may  form  a  delicate,  easily 
detached  layer  either  adherent  near  the  base  of  the  heart  or  diffused 
over  the  greater  part  of  the  pericardial  surface.     Although  at  the  outset 
the  fibrinous  exudation  is  confined  to  a  limited  surface,  the  incessant 
motion  of  the  heart  rapidly  causes  it  to  appear  over  constantly  increasing 
areas.    The  fibrin  may  be  present  as  a  thick  layer,  the  surface  of  which 
is  irregularly  ribbed  and  elevated,  forming  a  tripe  like  membrane  from 
which  papilliform  masses  project,  producing  the  appearance  known  as 
villous  heart,  cor  viUosum.      The  fibrinous  adhesions  also  may  extend 
from  one  i)ericardial  surface  to  the  other,  i)erhaps  enclosing  spaces  in 
which  more  or  less  serum  is  confined.     In  serous,  more  properly  sero- 
fibrinous, x>ericarditis  the  serum  is  constantly  associated  with  fibrin,  and 
the  liquid  exudation  varies  in  quantity  from  several  ounces  to  a  quart  or 
more.     The  serum  is  opaque  from  the  presence  of  fibrinous  flocculi,  cells, 
and  granular  material,  and  gravitates  towards  the  lowermost  portions  of 
the  pericardial  cavity  unless  confined  by  adhesions.     In  purulent  peri- 
carditis the  quantity  of  fibrin  is  less,  the  number  of  leukocytes  greater, 
and  considerable  differences  exist  in  individual  cases  in  the  proportion 
of  pus-corpuscles  to  pus-serum.     Usually  a  thin  pus  is  present,  and  the 
quantity  of  fibrin  is  small.     In  hemorrhagic  pericarditis  the  exudation, 
largely  serous,  contains  red  blood-corpuscles  in  greater  or  less  number, 
but  sufficient  to  produce  a  reddish  discoloration  of  the  liquid  exudation, 
although  usually  not  present  so  abundantly  as  to  form  blood-clots.     A 
hemorrhagic  exudation  is  commonly  present  in  tubercular  or  cancerous 
pericarditis.     In  tubercular  i)ericarditis  there  is  a  combination  of  mili- 
ary tubercles  within  the  pericardium  and  a  sero- fibrinous,  purulent,  or 
hemorrhagic  exudation  upon  the  surfece.    The  tubercles  may  first  become 
apparent  after  the  fibrinous  membrane  is  detached.     In  rare  instances 
the  bacilli  of  tuberculosis  have  been  found  in  the  purulent  exudation  of 
pericarditis  although  tubercles  were  absent,  and  have  been  regarded  as 
the  cause  of  the  inflammation.     In  chronic  tubercular  pericarditis  soft- 
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ened  or  calcified  cheesy  tubercles,  inspissated  exudation,  and  fibrous      ■ 
adhesions  are  combined.  ^ 

In  chronic  fibrous  pericarditis  the  pericardium  is  opaque,  thickened, 
and  indurated.    The  resulting  changes  may  be  localized  or  difiused,  are 
present  as  a  so-called  milk-sx)ot  or  tendinous  patch,  or  produce  an  ob- 
literation of  the  pericardial  cavity  from  adhesions  between  the  apposed 
surfaces.      Chronic  fibrous  pericarditis  is  often  the  result  of  an  acute 
X>ericarditis,  the  fibrous  adhesions  being  replaced  by  fibrous  bands.   The 
fibrinous  and  cellular  exudations  are  then  disintegrated  and  encapsu- 
lated,  and  pockets  filled  with  softened  or  calcified  necrotic  cafieons 
material  are  seen  between  the  parietal  and  the  visoei*al  pericardium. 
Mortar-like  material  or  bone-like  plates  are  to  be  found  in  the  same 
r^on,  and  in  extreme  cases  the  heart  may  lie  within  a  calcareous  shelL 
The  myocardium  is  usually  in  a  condition  of  fotty  degeneration  or  of 
brown  atrophy,  although  the  heart  often  is  hypertrophied  and  dilated. 
In  the  severer  varieties  of  acute  pericarditis  the  inflammatory  prooees 
may  extend  to  the  pleura)  or  to  the  mediastinal  tissues,  and  an  acute 
pleurisy  or  mediastinitis,  perhaps  suppurative  in  purulent  pericarditis 
and  indurative  in  chronic  fibrous  pericarditis,  occurs.    A  suppurative 
pericarditis  may  result  in  perforation  through  the  skin  or  into  the  pleural 
cavity  or  lung,  more  rarely  into  the  oesophagus. 

Symptoms. — In  the  consideration  of  the  symptoms  of  pericarditis  a 
distinction  is  to  be  drawm  between  acute  pericarditis  and  chronic  peri- 
carditis, although  at  times  the  transition  between  the  two  is  so  gradual  as 
not  to  be  recognized.  In  acute  pericarditis  the  symptoms  may  be  so  slight 
as  to  attra<5t  little  or  no  attention,  or  there  may  be  pain,  perhaps  aggra- 
vated  on  pressure,  in  the  region  of  the  heart,  especially  near  the  ensi- 
form  cartilage.  It  is  either  continuous  or  occasional,  and  may  radiate 
from  the  region  of  tlie  heart  into  the  neck  or  towards  the  left  arm.  With 
increasing  exudation  the  pain  becomes  diminished  and  there  is  a  sense  of 
constriction  often  associated  with  palpitation.  The  pulse  is  usuall3*  feeble, 
rapid,  and  irregular,  although  it  may  be  unexpectedly  strong  and  not 
accelerated.  The  breathing  becomes  quickened,  is  perhaps  difficult,  and 
headache,  dizziness,  sensations  of  fieuntness,  and  a  feeling  of  anxiety,  some- 
times ending  in  despondency  or  delirium,  may  occur.  During  the  fiirther 
progress  of  the  disease  there  is  usually  moderate  fever,  the  temperature 
generally  not  exceeding  102°  F.  In  certain  cases  of  pericarditis  the  onset 
is  violent,  being  announced  by  a  severe  chill,  and  there  is  hj'perpyrexia, 
the  temperature  rising  to  107°  or  108°  F.,  especially  towards  the  end  of 
life. 

On  physical  examination  at  the  b^inning  a  sense  of  friction  may  be 
felt,  but  the  sound  of  frictiou  is  to  be  heard  either  with  the  systole  or  with 
the  diastole,  sometimes  with  both,  and  in  the  latter  case  has  a  to-andfro 
character  not  connected  with  the  heart-sounds,  and  perhaps  a  gallop- 
rhythm.     The  friction-sound  is  furthermore  characterized  b}'  inconstancy 
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and  variability,  now  diBappeaiiug  to  return  in  the  course  of  a  few  hours 
and  perhaps  showing  au  altiired  relation  to  the  heart-beat.  It  m  best 
heard  in  the  immediate  vicinity  of  the  steriinm,  but  may  be  confined  to 
the  base  of  the  heart  or  to  the  apex,  or  be  audible  throughout  the  car- 
diac area.  The  sound  is  often  superficial,  being  londer  in  the  upright 
position  of  the  patient,  and  may  Ixs  increa^sed  on  jiressm^e  of  the  stetho- 
S4M)pe*  Although  this  sound  is  usually  compared  to  the  creaking  of 
leather,  it  may  have  a  blowing  or  musical  character  not  differing  from 
that  of  valvular  nuirnmi^,  but  is  not  couuected  with  the  valvnlar  sounds, 
and  generally  presents  the  same  intensity  during  systole  and  diiLstole. 
With  the  incraiiie  of  the  liquid  exudation  the  intercostal  spaces  may 
be  widened,  and  the  region  of  the  heart  become  abnonmdly  prominent ; 
the  S4:)und  of  friction  disappeai-s,  the  cardiac*  sounds  Ijeconie  faint,  and 
the  apeX'beat  is  indistinct  aud  is  perhaps  not  to  l>e  felt.  Epigastric 
pulsation  is  often  oliservcd,  attributable  to  transmission  of  the  aortic 
beat  through  the  liver  enlarged  by  passive  congestion.  The  area  of 
cardiac  didness  is  increased  at  hi-st  near  the  biuse  of  the  heart,  but  later 
forms  a  triangle,  the  base  of  which  may  lie  even  below  the  sixth  rib  and 
extend  between  the  nipples,  while  the  apex  is  rounded  and  may  lie  in 
the  vicinity  of  the  second  costal  cartilage.  The  apex-besit  is  sometimas 
to  be  recognized  when  the  body  Is  bent  fom^ard,  and  then  is  found 
between  the  sternum  aud  the  limit  of  dulness  on  the  left.  As  the  exuda- 
tion increases,  be  it  slowly  or  rapidly,  the  patient  assumes  a  semiprone 
position,  the  expression  is  anxious,  the  breathing  rapid,  there  m  frequent 
cough,  the  skin  is  diusky,  and  the  cervical  veins  are  distended  and  pul- 
sating. The  radial  pulse  is  feeble  and  sometimes  paradoxical,— that  is, 
more  frequent  during  inspiration  than  during  expiration.  The  voice  may 
be  husky  from  pressure  on  the  left  recurrent  laryngeal  nerve,  and  swal- 
lowing be  difficult  from  preasure  on  the  ojvsophagus.  The  lower  lobe  of 
the  let^  luug  is  retrac^ted  to  make  room  for  the  pericardial  effusion,  and 
a  dull  tympanitic  note  Ls  to  l:>e  heard  at  the  lett  of  the  area  of  car- 
diac duhiess,  where  there  are  increased  vocal  resonance  and  bronchial 
breathing.  In  some  cases  these  signs  may  be  heard  also  t»elow  the  angle 
of  the  left  S(*apula^  in  consequence  of  compression  of  the  lung.  They 
diminish  or  disiippear  when  the  patient  bends  forward,  especially  if  he 
can  assume  the  knee  ellxiw  position. 

The  coui'se  of  an  acute  pericarditis  viuies  in  accordance  with  the 
severity  of  the  inflammatory  proceas.  In  the  milder  cases,  in  which  there 
is  but  little  exudation,  the  discomfort  ceases  in  the  coni-se  of  a  few  days 
and  the  t.<.^mperature  returns  to  the  normal,  lu  the  more  prolonged  cases, 
in  which  there  is  abundant  exudation,  a  favorable  progress  is  indicated 
by  a  diminution  of  the  area  of  dulncvss,  which  may  occur  rapidly,  and  a 
return  of  the  frictiou -sound  which  had  disaiqieared  with  the  fornudion 
of  the  exudation.  The  presence  of  pus  is  to  be  siLspected  from  i^peated 
chills  and  wide  variations  in  the  course  of  the  tempera! tire. 
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Diagnosis. — The  increased  area  of  x)ericardial  duluess  may  be  dig- 
criminated  with  difficulty  from  that  dne  to  dilatation.  The  beat  of  the 
dilated  heart  is  more  readily  recognized,  and  lies  at  the  outermost  border 
of  dnlness,  not  changing  its  situation  with  an  alteration  in  the  positiooof 
the  patients  The  heart-sounds  are  louder,  and  the  eviden<*e  of  retraction 
of  the  left  lower  lobe  of  the  lung  is  lacking.  Rotch  attaches  especial  im- 
X>ortance  in  the  differential  diagnosis  to  the  absence  of  resonance  in  the 
fifth  right  intercostal  space  in  pericardial  exudation.  The  dulness  from 
an  encapsulated  pleuritic  exudation  is  to  be  excluded  by  the  respiratory 
sounds  and  the  vocal  fremitus  being  enfeebled  and  not  exaggerated  as 
in  pericardial  eflPlision.  The  signs  of  pleuritic  friction  may  be  mistaken 
for  those  of  a  pericardial  rub,  and  may  be  caused  by  the  transmitted 
beating  of  the  heart  although  the  breath  is  held.  The  inconstancy,  varia- 
bility, and  wider  dift\ision  of  the  pericardial  sounds  in  the  course  of  time 
enable  the  pleuritic  friction  to  be  excluded.  A  double  friction-sound  at 
the  base  of  the  heart  may  be  mistaken  for  a  double  aortic  murmur,  bnt 
the  latter  is  constant,  is  transmitted  into  the  cervical  arteries,  and  is 
associated  with  the  characteristic  water-hammer  pulse  and  the  systolic 
flushing  of  the  capillaries.  There  are  no  means  except  aspiration  by 
which  the  variations  in  the  quality  of  the  pericardial  fluid  can  be  abeo 
lutely  determined. 

Prognosis. — The  prognosis  of  acute  pericarditis  is  usually  favor- 
able, although  this  affection  may  end  in  obliteration  of  the  pericar- 
dium. When  there  is  abundant  exudation  death  may  occur  in  the 
course  of  a  few  days  or  within  a  fortnight,  either  from  the  pressure 
upon  the  heart  of  the  exudation  or  from  an  associated  degenei*ation  of 
the  muscular  fibre.  Usually  when  the  exudation  is  fibrinous  or  sero- 
fibrinous, as  in  the  pericarditis  of  acute  rheumatism  or  of  pneumonia, 
recovery  takes  place;  but  when  the  exudation  is  purulent  or  hemor- 
rhagic the  prognosis  is  grave,  since  purulent  pericarditis  is  often  the 
result  of  pyeemia  and  may  precede  death  but  a  few  days,  while  hemor- 
rhagic pericarditis  is  commonly  caused  by  tuberculosis  or  cancer.  Peri- 
carditis occurring  in  chronic  nephritis  or  in  an  alcoholic  patient  is  of 
grave  prognosis. 

Treatment. —In  the  treatment  of  pericarditis  it  is  essential  that  the 
patient  be  kept  absolutely  quiet  in  bed,  with  a  total  avoidance  of  any 
emotional  or  physical  excitement  which  should  increase  the  activity  o€ 
the  heart.     In  rare  cases,  when  the  patient  is  robust,  from  two  to  eigh't 
ounces  of  blood  may  be  taken  by  leeches  or  cups,  to  be  followed  by  a 
local  application  of  cold  by  means  of  ice-bags  or  Leiter's  tubes.     If  tlm^ 
heart's  action  be  excessive  and  the  pulse  strong,  aconite  may  be  given 
in  drop  doses  at  varying  intervals  according  to  eflFect,     It  is  essential  to 
watch  carefully  the  action  of  this  drug,  lest  its  influence  be  overexerted  ; 
and  when  in  the  advancing  i)eriods  of  the  disease  cardiac  embarrassment 
occurs,  aconite  is  capable  of  doing  great  harm ;  at  such  stages  digitalis 
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may  be  emplojed,  Wtat  is  said  of  the  action  of  digitalis  in  myocarditis 
(pa^e  647)  is  true  also  in  pericarditis. 

The  appearance  of  a  pericarditis  in  a  rheumatic  attack  should  usually 
be  the  signal  for  at  least  the  temporary  increase  of  the  anti-rbinimiitic 
remedies,  and  in  robunt  persons,  when  the  effusion  is  serons  and  exeee- 
sive,  the  old  pill  of  calomel,  digitalis,  and  squill,  one  grain  each,  may 
be  trieih 

When  there  is  much  pain,  anxiety,  restlessness,  or  insomnia,  opium 
should  be  given  in  snliieieut  doses  to  control  the  sympt<jms*  Sul phonal 
is  probably  a  harmless  hypnotic,  though  nncertain ;  trional  may  be 
given  cantiousiy  ;  chloral  must  be  a\'oided.  In  the  advanced  stages  of 
I)ericarditis^  especially  when  there  is  much  exudation,  blisters  shoidd 
be  used. 

Paracentesis  of  the  pericardium  is  indicated  when  the  heart  is  embar- 
rassed by  a  large  seroiLs  exudation.  Uncertaluty  as  to  the  nature  of  the 
exudation  often  interfei'es  greatly  with  the  selection  of  suitable  cases  for 
the  operation  ;  but,  as  the  operation  is  not  a  serious  one^  it  may  be  used 
in  all  doubtful  cm^es.  Our  own  experience  with  it  in  rfieumatic  pericar- 
ditis has  l>een  that  it  has  done  neither  good  nor  harm.  In  a  collection  of 
sixty  cases  of  periciiii-ditis  of  various  ehamcter  made  by  Roljeiiis  there 
were  twenty-four  i-ecoveries  after  paracentesis.  A  small  needle  should 
be  thrust  directly  Ijackward  in  the  fifth  intercostal  space,  two  inches  to 
the  left  of  the  left  edge  of  the  sternum,  so  as  to  avoid  the  internal  mam- 
mary artery.  When  the  effusion  is  very  large,  some  authorities  prefer 
iDtroducing  the  needle  close  to  the  eostal  margin  in  the  left  costo- xiphoid 
angle  and  pushing  it  upwaiti  and  backward.  Roteh  asserts  that  aspii-a- 
tion  should  be  practised  at  the  fifth  interspace  to  the  right  of  the 
sternum.  The  fluid  should  be  drawn  slowly  ;  if  it  prove  to  be  purulent, 
an  incision  may  be  made,  or  even  a  resection  of  the  rib ;  cautious  irri* 
gation  of  the  pericardial  sae  sometimes  works  weU,  but  is  not  fi*ee  from 
danger,  and  is  nsiiiilly  unnecessary. 

Cardiac  weakness  in  the  advanced  stages  of  pericarditis  must  be  met 
by  the  use  of  digitalis  and  strophanthus,  and  ocjcasionally  by  more  rap- 
idly acting  diffusive  stimulants,  such  as  alcohol,  camphor,  or  Hoffmann' s 
anodyne. 

Chronic  Pericarditis, — Chronic  pericai'ditls  is  either  chronic  from 
the  outset  or  more  frecpiently  represents  the  persistence  of  an  acute  peri- 
carditis, during  tbe  occurix^iice  of  which  it  is  impossible  to  determine 
whether  or  not  a  chronic  pericarditis  is  t^*  result.  Although  an  acute 
fibrinous  or  sero  fibrinous  pericarditis  may  pursue  a  chronic  course,  tuber- 
cular pericarditis  is  the  variety  almost  sure  t^  become  chronic  in  case  the 
patient  lives.  In  the  chronic  pericarditis  which  represents  tbe  outeouie 
of  an  acute  attack,  the  fever  distipi^ears^  perhaps  to  return  temporarily 
for  short  iutenrals,  but  the  area  of  cardiac  duluess  remains  enlarged, 
although  gradually  diminishing,  and  the  result  is  an  obliteration  of  the 
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I>ericardiiiiii.  The  symptoms  and  signs  of  an  oblUeroHve  pericarditis  ai^ 
therefore  those  of  a  chronic  fibrous  i>ericarditis.  The  anatomical  changes 
have  already  been  mentioned,  and  the  nature  of  the  d^eneration  of  the 
myocardium  stated.  The  symptoms  are  attributable  to  this  d^enera- 
tion,  and  consist  in  the  evidences  of  a  weakened  myocardium,— namely, 
palpitation,  dyspnoea,  i>erhaps  a  sense  of  constriction  in  the  region  of  the 
heart,  and  eventually  cyanosis  and  dropsy.  These  general  symptoms  are 
slowly  progressive  and  are  aggravated  by  motion.  The  weakness  of  the 
heart  is  also  indicated  by  a  feeble  apex-beat  and  pulse.  The  symptoms 
associated  with  chronic  fibrous  pericarditis  are  therefore  not  character- 
istic, and  this  lesion  is  generally  discovered  after  death,  having  beea 
unsuspected  during  life.  The  increased  area  of  cardiac  dulness  \&  doe 
to  the  enlargement  of  the  heart,  which  is  usually  both  hjnpertrophied 
and  dilated.  The  sign  to  which  esx>ecial  importance  is  attached  is  a 
systolic  retraction  of  the  apex,  frequently  associated  with  which  is  a 
collapse  of  the  cervical  veins  during  diastole.  According  to  Biees,  the 
heart-sounds  have  a  metallic  character  in  obliteration  of  the  pericardial 
sac  when  the  stomach  is  dilated  and  tympanitic 

The  treatment  in  chronic  i>ericarditis  consists  of  rest,  avoidance  of 
excitement,  and  the  use  of  cardiac  stimulants  or  sedatives  pro  re  mla. 
In  some  cases  repeated  blistering  is  of  service.  When  the  i>ericardiam  is 
adherent,  all  that  can  be  done  is  to  meet  symptoms  as  they  arise. 
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CHAPTER    11. 


DISEASES  OF  THE  HEART  AND  MTOCABDIUM. 


I 


MALFORMATION. 

MAt^FORMATioNB  of  the  heart  are  due  either  to  arrest  of  development 
or  to  fcetal  endoearditis  or  to  both.  Wlieo  uot  iiieonsisteiit  with  life  they 
are  produetive  of  a  series  of  disturt>aiie^8  ftometimeB  coiitiDued  into  adult 
age.  The  most  important  of  thevSe  nialforniations  are  certain  defects  in 
the  fomiation  of  the  septa  between  the  auricles  aud  veutricles.  An  open 
foramen  ovale  is  of  frequent  occurrencej  but  is  of  such  slight  elioical  im- 
portance as  to  attract  but  little  attention  even  when  large,  since,  ovi  ing 
to  the  presence  of  the  Eustachian  valve,  it  seldom  gives  rLse  to  symptoms. 
In  rare  instances  there  is  little  or  no  interauricnlar  septum,  and  the  beai-t 
practiciilly  contains  but  one  auricle  and  two  ventriclmj  and  is  then  called 
a  trilocular  biventricular  heart.  More  f*ommon  is  a  defective  formation 
of  the  interventricular  septum,  which  when  slight  is  manifested  by  an 
opening  at  the  upper  part  of  the  septum  beneath  au  aortic  crescent.  In 
some  cases  thei'e  is  no  septum,  and  the  heart  containing  three  cavities  is 
called  a  triloeiilar  biauricular  heart.  In  the  most  extreme  instances  both 
the  auricular  and  the  ventricuUir  septa  are  lac;king  and  a  biloculai"  heart 
is  present. 

The  most  common  malformation  is  a  stenosis  of  the  pulmonary  ori- 
fice., either  fi^om  a  muscular  thickening  of  the  couus  arteriosus  or  Irom 
a  fcetal  endocarditis  of  the  pulmonary  valves.  The  presence  of  the  latter 
causation  is  to  be  admitted  only  when  sclerosis  or  vegetations  are  present 
aud  the  rest  of  the  heart  is  normal.  Frequently  the  pulmonary  stenosis 
is  associated  with  a  patent  foramen  ovale,  a  perforate  ventricular  septum, 
a  persistent  ductus  arterifjsns,  and  hypertniphy  of  the  right  ventricle. 

Stenosis  of  the  aortic  orifice  is  rare.  More  common  is  an  excess  in 
the  number  of  crescents,  which  may  be  four  or  five.  Thickening  aud 
deformity  of  the  tricuspid  valve  are  occasionally  to  be  found  in  the  absence 
of  other  lesions  of  the  heart,  and  are  suggestive  of  a  ftetal  eudocarditis. 
A  fcetal  endocaiilitis  of  the  mitral  valve  is  also  possible,  though  generally 
considered  as  of  rare  occuiTence.  The  frequent  presence  of  abnormal 
tendinous  threads,  especially  stretched  across  the  left  ventricle,  although 
a  congenital  malformation,  is  of  no  symptomatic  importance. 

Symptomb. — Malibrniation  of  the  heart  may  produce  no  symptoms, 

the  lesion  being  discovered  after  death.     On  the  other  hand,  disturbance 

of  circulation  may  become  ajiparent  soon  after  birth,  usually  increasing 

with  the  growth  of  the  indi\idual,  and  may  lie  continued  into  adult  life, 

k  even  into  old  age.    The  symptoms  often  lessen  with  the  growth  of  the 
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individual^  either  from  compensatory  hyx>ertrophy  or  firom  the  more  fre- 
quent avoidance  in  the  adult  of  the  exciting  causes  of  undue  activity 
of  the  heart.  The  most  common  symptom  of  congenital  heart  diaeaae 
is  cyanosis,  a  bluish  discoloration  of  the  skin,  especially  of  the  face  and 
extremities,  which  is  increased  on  exertion.  This  symptom  may  be 
associated  with  dyspnoea  and  cough,  perhaps  with  dizziness  and  fointnees. 
The  skin  is  frequently  cool,  and  the  fingers  and  toes  are  dubbed.  The 
cyanosis  is  regarded  by  some  as  a  passive  congestion  of  the  cutaneous 
vessels,  and  by  others  as  the  result  of  an  admixture  of  arterial  and 
venous  blood  through  an  open  foramen  ovale,  or  of  a  defective  aeration 
of  the  blood  in  consequence  of  narrowing  of  the  pulmonary  orifice. 

Diagnosis. — ^The  diagnosis  of  congenital  heart  disease  is  based  apon 
the  occurrence  of  the  above-mentioned  symptoms,  especially  of  cyanosis 
and  the  presence  of  a  murmur.    The  nature  of  the  malformation  is  raiely 
to  be  recognized  by  characteristic  signs.    An  open  foramen  ovale  caoses 
no  abnormal  heart-sounds.    A  perforate  ventricular  septum  is  likely  to 
cause  hjrpertrophy  of  the  right  ventricle  from  overwork,  and  may  pro- 
duce a  systolic  murmur  at  the  base  of  the  heart,  accompanied  by  a  thrill^ 
which  is  not  continued  into  the  aorta.    Stenosis  of  the  pulmonary  orifice 
is  indicated  by  a  single  or  double  murmur  in  the  region  of  the  pulmonaty 
valve.     A  persistent  ductus  arteriosus  also  causes  hy];>ertrophy  of  the 
right  ventricle,  a  systolic  murmur,  and  a  palpable  thrUl  in  the  r^on  of 
the  pulmonic  orifice ;  but  the  frequent  association  of  these  lesions  makes 
it  impossible  to  explain  the  physical  signs  by  one  or  another  malforma- 
tion, since  any  one  or  all  may  produce  the  same  result.     The  rare  steno- 
sis of  the  descending  portion  of  the  arch  of  the  aorta,  which  is  aissoci- 
ated  with  an  open  ductus  arteriosus,  is  manifested  by  hypertrophy  of 
the  left  ventricle,  dilatation  of  the  arch  of  the  aorta,  and  the  visible  en- 
largement of  the  anastomoses  between  the  branches  of  the  epigastric 
and  internal  mammary  arteries.     According  to  Hochsinger,  loud  cardiac 
murmurs  heard  in  children  are  of  probable  congenital  origin,  whether 
with  or  without  increase  of  dulness  of  the  right  side  of  the  heart    They 
are  also  suggestive  of  a  congenital  origin  if  heard  in  the  pulmonary  area 
without  accentuation  of  the  second  pulmonic  sound.     The  presence  of 
a  palpable  thrill  suggests  an  open  ductus  arteriosus  or  a  perforate  septum. 

ATROPHY. 

The  heart  may  be  abnormally  small  as  the  result  of  a  symmetrical 
arrest  of  development  (aplasia  or  hypopUma).  Such  a  heart  is  usually 
associated  with  a  thin,  narrow,  and  elastic  aorta,  with  small  arteries^  and 
sometimes  with  irregularities  in  the  development  of  the  genitals.  The 
significance  of  this  condition  in  chlorosis  has  already  been  mentioned. 
(See  page  5.) 

Atrophy  of  the  heart,  the  result  of  acquired  conditions,  is  to  be 
found  in  elderly  persons  and  in  emaciated  patients  suffering  from  ehronio 
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wasting  diseases,  as  cancer  and  tuberculosis :  hence  senile  and  marantic 
atrophies  are  to  be  recognized.  The  heart  may  also  become  atrophied  in 
oonseqaence  of  the  long-continued  pressure  of  abundant  exudation  or 
from  chronic  adhesive  i>ericarditis.  The  heart  is  diminished  in  size,  the 
pericardium  wrinkled,  the  subpericardial  fat  greatly  diminished  in  quan- 
tity, gelatinous  and  saffix>n-colored,  while  the  muscular  substance  is  of 
increased  consistency  and  of  a  reddish-brown  color  from  the  presence  of 
nomerons  pigment-granules  in  the  vicinity  of  the  nuclei.  The  atrophied 
heart  is  weak,  but  produces  no  characteristic  disturbances. 

Treatment. — ^There  is  no  special  treatment  of  cardiac  malformations 
or  of  cardiac  atrophy.  The  general  therai>eutic  principles  of  chronic 
heart  disease  are  to  be  applied  to  the  individual  case.    (See  page  668.) 

HYPERTROPHY. 

Hypertrophy  of  the  heart  is  divided  into  simple  hj^pertrophy,  in 
which  there  is  no  dilatation  of  the  cavities,  and  eccentric  hypertrophy,  in 
which  dilatation  of  the  cavities  and  hypertrophy  of  the  wall  are  com- 
bined. A  distinction  is  further  drawn  between  primary  or  idiopathic 
hypertrophy,  in  which  anatomical  causes  are  not  readily  appreciated,  and 
secondary  hypertrophy,  in  which  mechanical  obstructions  to  the  circula- 
tion are  easily  recognized. 

Etiology. — ^The  immediate  cause  of  cardiac  hypertrophy  is  an  in- 
creased demand  for  the  work  of  the  heart,  but  that  hypertrophy  shall 
result  it  is  essential  that  the  patient  be  well  nourished.  A  demand  for 
increased  work  is  produced  by  obstruction  to  the  cii*culatiou  either  in  the 
general  arterial  system,  in  the  lungs,  or  in  the  heart  itself.  Obstruction 
in  the  general  arterial  system  may  be  caused  by  aortic  hyx)oplasia,  aneu- 
rism, or  arterio-sclerosis.  The  pulmonary  circulation  is  obstructed  in 
emphysema,  in  fibrous  pneumonia,  and,  by  compression  of  the  lung,  in 
ofaronic  pleurisy  or  curvature  of  the  spine.  Valvular  disease  and  obliter- 
ative  pericarditis  are  cardiac  causes  of  obstruction.  Hypertrophy  may 
also  be  produced  by  excessive  action  of  the  heart  in  the  absence  of  any 
obstruction  to  the  circulation.  Such  excessive  action  may  be  due  to  the 
occupation  of  the  individual,  and  be  either  continuous  or  the  result 
of  temporary  but  extreme  strain.  It  may  likewise  be  occasioned  by  dis- 
turbance of  the  nervous  system  in  consequence  of  mental  excitement,  or 
of  the  conditions  occurring  in  Graves's  disease.  The  hypertrophy  is 
furthermore  attributable  to  the  effect  of  certain  poisons  upon  the  nervous 
system,  as  tea,  coffee,  tobacco,  and  alcohol.  The  hypertrophied  heart  in 
chronic  interstitial  nephritis  is  usually  r^;arded  as  the  result  of  increased 
tension  of  the  arterioles  dei>endent  upon  defective  elimination  of  waste 
throogh  the  kidneys,  and  lesser  degrees  of  hypertrophy  are  to  be  found 
m  acute  nephritis.  The  frequency  of  oardiao  hypertrophy  in  eonsegnenee 
of  excessive  beer-drinking  is  a  well- 

MoBBiD  Anatomy.— The  hypertrophted] 
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and  in  weight,  the  latter  being  of  more  value  than  the  former  as  evidence 
of  hypertrophy,  since  enlargement  of  the  heart  also  results  from  dila- 
tation of  the  cavities,  in  which  case  the  thickness  of  the  wall  may  be  even 
less  than  normal.  The  weight  of  the  normal  heart  is  from  eight  to  ten 
ounces,  while  the  h^^ertrophied  heart  may  weigh  in  the  vicinity  of  three 
pounds,  and  the  wall,  which  is  red  and  resistant,  may  be  three  times  as 
thick  as  normal.  The  papillae  and  trabecule  usually  are  enlarged,  and 
the  papillse  of  the  mitral  valve  may  be  nearly  of  the  size  of  the  thumb. 
The  appearances  of  the  hypertrophied  heart  vary  somewhat  according 
to  the  cause.  If  the  obstruction  is  at  the  aortic  orifice  or  in  the  general 
arterial  system,  the  left  ventricle  becomes  conspicuously  enlarged  and 
the  heait  elongated.  If  the  obstruction  is  in  the  pulmonary  circula- 
tion, the  right  ventricle  is  particularly  hypertrophied  and  the  heart  is 
widened.  When  both  ventricles  are  hypertrophied,  dilatation  is  usually 
associated,  and  the  heail;,  both  elongated  and  widened,  attains  an  enor- 
mous size,  and  is  compared  to  that  of  cattle,  cor  bovinum. 

Symptoms. — Hypertrophy  of  the  heart,  if  just  sufficient  to  overcome 
the  obstructing  cause,  produces  but  little  disturbance.     The  patient  may 
have  a  sense  of  fulness  in  the  head,  of  ringing  in  the  ears,  or  of  weight 
in  the  epigastrium,  and  may  complain  of  powerful  beating  of  the  heart. 
A  tendency  to  nasal  hemorrhage  is  not  infrequent,  and  it  is  in  such  cases 
that  the  possibility  of  cerebral  hemorrhage  should  be  held  in  mind. 
The  puLse  is  fulL  strong,  and  resistant,  the  apex-beat  is  visible  and  pal- 
pable over  an  abnormally  large  area,  and  pulsation  of  the  carotids  is 
unusually  vigorous.    The  first  sound  of  the  heart  is  dull  and  prolonged, 
and  the  second  sound  at  the  base  is  accentuated.    The  accentuation  is  of 
the  aortic  second  sound  in  predominant  hypertrophy  of  the  left  ventricle, 
and  of  the  pulmonic  sound  when  the  right  ventricle  is  conspicuously 
hypertrophied.     In  the  latter  case  the  patient  is  more  likely  to  complain 
of  short  breath,  and  the  impulse,  perhaps  exaggerated,  of  the  heart  is  to 
be  recognized  near  the  ensiform  caitilage,  but  the  radiiil  pulse  lacks  the 
characteristics  above  mentioned.    The  area  of  cardiac  dulness  is  elongated 
downward  and  outward  from  hypertrophy  of  the  left  ventricle,  and  in 
extreme  cases  of  hypertrophy  with  dilatation  may  reach  as  far  to  the  left 
as  the  nipple-line  and  below  the  sixth  interspace.     If  the  hyx)ertrophy 
affects  chiefly  the  right  ventricle,  the  area  of  cardiac  dulness  is  extended 
to  the  right  beyond  the  edge  of  the  sternum,  and  the  increased  area  of 
cardiac  dulness  to  the  left  of  the  sternum  is  chiefly  due  to  the  displace- 
ment caused  by  the  enlarged  right  ventricle.     In  extreme  cases  of  hyper- 
trophy and  dilatation  the  precordial  region  is  distended,  and  the  beat  of 
the  heart  is  to  be  recognized  over  a  wide  area. 

Diagnosis. — The  diagnosis  of  hypertrophy  of  the  heart  is  easily  made 
from  the  persistent  powerful  beat  of  the  heart,  the  character  of  the  pulse, 
and  the  accentuation  of  the  second  sounds  at  the  base. 

Prognosis.— Since  hypertrophy  of  the  heait  is  to  be  regarded  as  a 
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means  of  compensating  for  pathological  conditions,  its  presence  is  to  be 
Kgarded  as  fortunate.  Its  occurrence,  therefore,  is  favorable  while  the 
natrition  of  the  body  can  be  maintained  and  the  amount  of  work  done 
is  in  proportion  to  the  strength  of  the  individual.  Insufficient  nour- 
ishment or  overwork  and  the  persistence  or  aggravation  of  the  exciting 
caoses  rapidly  or  gradually  induce  a  failing  compensation,  the  prognosis 
of  which  is  uncertain. 

Tbeatment.— See  Treatment  of  Chronic  Heart  Disease,  page  668. 

DILATATION. 

Dilatation  of  the  heart  is  the  result  of  weakness  of  the  cardiac  muscle. 
This  weakness  may  be  caused  by  a  sudden,  prolonged,  or  extreme  strain, 
or  it  may  be  due  to  a  d^eneration  of  the  myocardium  occasioned  by  in- 
fectious diseases,  by  such  poisons  as  arsenic  and  phosphorus,  or  by  dis- 
ease of  the  myocardium  resulting  fix)m  affections  of  the  coronary  vessels 
or  from  the  extension  of  a  pericarditis.  The  most  frequent  cause  of  dila- 
tation of  the  heart  is  the  &ilure  of  the  hypertrophied  myocardium  to 
overcome  the  resistance  which  has  been  offered,  this  failure  being  the 
result  of  the  persistence,  perhaps  of  the  progressive  nature,  of  the  causes, 
and  the  lack  of  sufficient  rest  and  nutrition. 

MosBiD  Anatomy.— Simple  dilatation  of  the  heart  is  characterized 
by  an  increase  in  the  size  of  the  cavities  and  by  a  tbinning  of  the  walls. 
The  heart  is  therefore  enlarged,  although  the  weight  is  not  increased, 
unless,  as  is  often  the  case,  hypertrophy  is  associated,  in  which  event  the 
wall  of  the  heart  may  be  of  normal  or  increased  thickness.  Since  dilata- 
tion is  often  the  result  of  degenerative  changes  in  the  myocardium,  the 
consistency  of  the  muscle  is  either  diminished,  the  color  being  of  a  red- 
dish gray  or  yellow  when  granular  or  fatty  degeneration  is  present,  or 
the  density  is  increased  and  the  muscle  in  considerable  part  replaced  by 
fibrous  tissue  in  the  case  of  fibrous  myocarditis.  When  hyx)ertrophy  is 
combined  with  dilatation,  the  latter  being  conspicuous,  the  papillse  are 
flattened  and  the  endocardium  is  thickened  and  opaque,  especially  in  the 
ventricle  exposed  to  the  greatest  strain. 

Symptoms. — ^The  symptoms  of  a  dilated  heart  are  essentially  those  of 
cardiac  insufficiency,  either  gradually  progressing  from  bad  to  worse  or 
preceded  by  evidence  of  hypertrophy  in  case  the  dilatation  is  secondary 
to  hypertrophy.  Palpitation,  pain  referred  to  the  region  of  the  heart, 
dyspnoea,  bronchial  catarrh,  x>erhaps  pulmonary  hemorrhage,  vertigo, 
fkintness,  and  wakefulness,  partly  in  consequence  of  the  tumultuous  beat- 
ing of  the  heart,  are  the  immediate  results  of  dilatation  of  the  left  ven- 
tricle. The  pulse  is  soft,  frequent,  and  irregular.  The  heart-sounds  are 
sharper,  though  fainter  than  in  the  earlier  stages  of  hypertrophy,  and 
reduplication  of  the  first  sound  is  frequently  to  be  heard.  Eventually 
Bymptoms  of  insufficiency  of  the  right  ventricle  predominate,  and  there 
is  obstruction  to  the  passage  of  blood  through  the  lungs,  which  is  shown 
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by  increased  dyspnoea  and  frequent  cough.     Obstruction  to  the  peripheml 
venoiLS  system  MlowSj  and  is  made  evident  by  dropsy,  enlargement  uf  fl 
the  liver,  giistro-iutestinal  catarrh,  and  a  concentrated  albnminoiLS  ariD^, 

Diagnosis. — The  diagnoHis  of  dilatatiou  of  the  heart  depends  upou 
the  ii&sociation  of  incretused  c^ardiac  dubiess,  feeble  impulse,  and  gallop- 
rhythm.  No  considerable  alteration  of  the  area  of  cartliac  dulnefvt  takm 
place  unless  dilatation  is  ttsKociated  with  hypertrophy.  In  cjise  of  dilate 
tion  and  hypertrophy  of  the  left  ventricle,  if  the  dilatation  pi*edomi nates 
the  apex -beat  Ls  h\ss  vigorous  and  the  accentuation  of  the  aortic  seoond 
Bound  is  less  pronounced  than  when  hypertrophy  is  the  more  eonapieoooi^ 
If  dilatation  of  the  right  ventricle  predominates  over  hypertrophy  the 
physicid  signs  are  less  in  evidence  than  are  the  symptoms*  although  aCr 
centuation  of  the  second  pulmonic  sound  is  less  conspicuous  than  when 
hypertrophy  exists.  The  increased  are^i  of  dulness  may  be  simulated  by 
an  eucapsulated  pleurisy  in  the  immediate  vicinity  of  the  heart,  but  in 
this  affection,  while  the  area  of  dulness  may  change,  the  heart-sounds  are 
not  modified  on  alteration  of  the  position,  and  the  apex-beat  is  independent 
of  the  outer  line  of  dulness.  An  increased  area  of  dulness  may  also  resnlt 
from  tumor  or  excessive  fat  in  the  mediastinum.  In  such  cases  there  is 
likely  to  be  no  modification  of  the  pulse,  the  heart-sounds,  or  the  position 
of  the  apex. 

Prognosis. — If  the  causes  of  dilatation  of  the  heart  are  temporary* 
recovery  may  take  place ;  if  permanent,  relief  is  afforded  only  by  the 
occurrence  of  hypertrophy,  which  demands  diminished  work  or  increased 
nutrition,  or  both.  The  prognosis  in  the  iudiviilual  case,  therefore^  is 
determined  largely  by  the  results  of  ti'eatment,  and  is  in  genei^  the  more 
favorable  the  younger  the  patient. 

TuBiiTMENT.— ^ee  Treat Dient  of  Chronic  Heart  Disease,  page  668- 
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FATTY    INFILTRATION, 

Eatty  infiltration  of  the  heart  is  indicated  by  an  Increased  accnmi 
tdon  of  fat  in  the  subperi cardial,  interstitial,  and  suljendoeai-dial  fibrous 
tfasue.  These  structures  represent  one  of  the  physiological  reeen^oirs 
of  fat,  and  store  this  material  under  conditions  which  favor  its  accuma- 
lation  in  the  other  fiit- reservoirs  of  the  tx)dy  ;  hence  fatt>'  inliltratioa 
of  the  heart  i^  found  in  obese  peiiions  in  whom,  from  an  inherited  ten- 
dency, sedentary  habits,  or  an  excessive  fat-for:uing  diet,  or  from  a  com- 
bination of  the.s*^  factors,  fat  m  more  rapidl\  absorbed  than  eonsnme<l. 
The  degree  of  fatty  infiltration  varies  extremoly  :  tlie  more  abundant  the 
subpericardial  infiltration  the  more  doeb  the  fat  spread  over  the  heart, 
following  the  distribution  of  the  C4ironary  vessels,  11  nd  the  more  likely  are 
the  intermuscular  tissue  and  the  snl)<?ndocardia!  tissue  to  become  infil- 
trated. The  muscular  bundles  may  l>e  separatinl  by  the  fat,  and  in  ex- 
treme eases  atrophy  of  the  muscular  fibres  occui-s^  although  considerabh* 
degrees  of  fatty  infiltration  may  exist  without  degenerative  changes  in 
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the  muscle.  It  is  even  possible  that  hyx>ertTophy  and  dilatation  of  the 
heart  may  be  combined  with  lUtty  infiltration. 

Symptoms— Fatty  infiltrution  of  the  heart  to  a  considerable  degree 
may  exist  witboiit  the  production  of  HyinptoiiLs ;  but,  especially  when,  ns 
happens  in  the  majority  of  cases,  it  is  combined  with  excessive  general 
obesity-,  it  may  cause  marked  shortness  of  breatli  upon  exertion,  thongh 
the  mnsele- fibre  has  not  undergone  degeneration.  Auy  extra  work, 
mental  or  physical,  thrown  upon  sneb  a  heart,  or  depression  from  iuter- 
cnrrent  acute  dii^ase,  may  briug  sharp  manifestiitions  of  a  weak  hemrt, 
such  as  palpitation,  precordial  distress,  i*apid  breathing,  vertigo,  faint- 
ness,  or  cyauosLs.  With  associated  degeueration  of  the  muscular  fibre 
of  the  heart  these  attacks  become  more  frequent,  and  are  combined  with 
those  of  fatty  degeneration. 

There  are  no  characteristic  signs  of  fatty  infiltration^  and  the  increiksed 
area  of  cardiac  dulness  is  so  slight  as  to  be  recognized  with  difficulty. 
The  apejc-beat  is  feeble,  the  valvular  sounds  are  £iint,  and  the  pnlse  has 
no  constant  chanK^ter,  althougli  it  is  usually  regular  and  of  moderate  ten- 
sion. The  diiiguosis  is  therefore  bosed  upon  the  occun-euce  of  the  symp- 
toms of  a  weak  heart  in  a  fat  person.  Since  excessive  fat  may  be  removed 
from  other  fiit- reservoirs  under  appropriate  treatment,  the  same  result 
may  occur  in  the  heart,  and  the  distressing  symptoms  of  fatty  infiltration 
may  disappeai*  with  the  lass  of  w^eight,  not  to  return,  provided  a  reaccn- 
mulation  of  fat  does  not  take  place.  On  the  contrary,  persistent  fiitty 
infiltration  of  the  heart,  may  prove  a  source  of  danger,  tus  well  as  of  dis- 
comfort, by  favoriug  fatty  degeneration  of  the  muscmlar  fibre,  with  its 
possibilities  of  sudden  death  from  paralysis  of  the  heart  under  even  com* 
parati\'ely  slight  provocation. 

Treatment. ^The  treatment  of  fatty  infiltration  of  the  heart  is  that 
of  ol>esity.  (See  page  59. )  With  the  reduction  of  the  geueral  corpulence 
improvement  of  the  heart  almost  invariably  takes  place.  When  the  car- 
diac symptoms  are  very  severcj  care  is  required,  aspecially  in  the  begin- 
ning of  the  tretitment,  to  graduate  the  exercise.  In  these  cases  the  plan 
of  hill-climbing,  tis  instituted  by  Oertl,  is  especially  useful.  A  mountain- 
path  is  marked  at  regular  distances,  and  the  patient  is  required  tmcli  da>' 
to  walk  so  many  yards  farther  than  the  day  before,  the  amount  uf  work 
done  being  steadily  increased  until  it  becomes  very  lai*ge.  There  is  no 
reason  for  supposing  that  this  form  of  exercise  is  superior  to  other  forms, 
except  in  the  certainty  with  which  the  amount  of  work  can  be  regulated. 
Graduated  exercise  is  of  the  greatest  service  in  all  cases  of  ftitty  infiltra- 
tion, and  should  be  carefully  tried  even  when  there  is  reason  to  fear  that 
there  have  been  some  changes  in  the  heait-fil>res. 

FATTY    DEGENERATION. 

Fatty  degeneration  of  the  heart  is  considered  to  be  due  mainly  to 
impairment  of  uutritiou  or  defective  oxidation.     Local  causes  may  exist. 
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as  sclerosis  of  the  coronary  arteries,  fibrous  myocanlitis,  chronic  peri- 
carditis, and  the  conditions  producing  hypertrophy.  Greneral  canseB  are 
also  important,  sis  x>oisoning  by  phosphorus,  arsenic,  and  alcohol,  aud 
by  the  toxins  of  certain  acute  infectious  diseases,  especially  diphtheria. 
Fatty  degeneration  of  the  heart  occurs  also  from  the  impoverishment  of 
the  blood  in  profound  or  pernicious  ansBmia,  and  in  cachexia,  particularly 
that  arising  from  cancer  or  pulmonary  tuberculosis. 

The  entire  heart  may  present  a  homogeneous  opaque  grayish-yeUov 
color,  with  or  without  opaque  yellow  spots  seated  in  the  papillary  muscles 
or  in  the  wall  of  the  heart,  which  between  them  is  of  a  red  color.  The 
more  extensive  the  distribution  of  the  fiatty  changes  the  more  diminished 
is  the  resistance  of  the  flabby  heart.  If  local  causes  of  fetty  degeneration 
exist,  the  appearances  of  fiitty  degeneration  are  to  be  found  in  the  regions 
conspicuously  affected,  whether  in  one  side  of  the  heart,  in  a  cavity,  or  in 
a  portion  of  the  wall. 

The  symptoms  of  fatty  degeneration  are  those  of  cardiac  insufficiency 
or  weakness,  and  are  usually  indicative  of  a  predominance  of  the  &tty 
degeneration  in  the  left  half  of  the  heart  At  times  the  function  of  the 
right  half  of  the  heart  is  conspicuously  affected,  or,  when  the  causes  are 
general,  the  signs  of  weakness  of  both  ventricles  are  present  Palpitation, 
rapid  breathing,  cardiac  pain,  x>erhaps  attacks  of  angina,  and  a  soft, 
irregular  pulse  of  small  volume,  feeble  heart-sounds,  often  reduplication 
of  t^e  first  sound  at  the  apex,  occur  in  &tty  degeneration  of  the  left 
ventricle.  There  are  also  dizziness,  faintness,  ringing  in  the  ears,  and 
Cheyne-Stokes  breathing.  Fatty  degeneration  of  the  right  side  of  the 
heart  causes  catarrhal  conditions,  dropsy,  and  cyanosis,  although  these 
effects  are  not  often  observed  except  when  the  fatty  d^eneration  occurs 
in  the  sequence  of  hypertrophy  and  dilatation. 

The  diagnosis  of  fatty  degeneration  of  the  heart  is  based  upou  the 
occurrence  of  symptoms  of  cardiac  weakness  not  relieved  by  treatment  in 
connection  with  the  above-mentioned  causes.  Arcus  senilis  and  resistant 
or  calcified  radial  arteries  are  not  evidences  of  fatty  degeneration  of  the 
heart 

The  prognosis  is  alwajrs  grave,  since  the  lesion  represents  a  terming 
stage  in  the  processes  or  conditions  producing  it  When  fatty  degenera- 
tion is  circunLScribed  the  fat  may  be  absorbed  and  a  scar  remain.  Ex- 
tensive fatty  degeneration  results  in  death  either  suddenly  from  cardiac 
paralysis  or  more  gradually  from  oedema  of  the  lungs. 

Treatment. — The  treatment  of  fatty  degeneration  of  the  heart  is  in 
great  part  that  of  cardiac  dilatation.  (See  page  670.)  The  method  of 
Oertl  (see  page  643),  which  yields  such  good  results  in  fatty  infiltration, 
is  very  dangerous  in  fatty  degeneration,  and,  if  practised  at  all,  should 
be  restricted  to  the  milder  forms  of  the  disease.  For  evident  reasons, 
when  profound  structural  change  has  occurred  in  the  heart-muscle,  digi- 
talis and  other  drugs  which  act  upon  the  muscle-fibres  are  almost  or 
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altogether  powerless.    I' iider  such  circumstances  absolute  rest  affords  the 
only  relief  for  the  patient. 

MYOCARDITIS, 

The  occurrence  of  anatomical  changes  in  the  myocardium  under  vari- 
ous conditions  has  long  lieeu  known,  but  the  associated  symptoms  do  not 
differ  materially  from  those  attributable  to  a  weak  heart  from  fatty  infil- 
tration or  fatty  degeneration.  Of  late  ycai'S  a  special  i>lace  in  no^ologj^ 
is  often  iLSsigned  to  myocarditi.s,  and  a  primary  or  idiopathic  variety  is 
distinguished  fi-om  the  secondaiy  viixiety  oecuiTing  iu  the  cum^se  of  endo- 
carditis or  pericarditis*  A  further  distinction  of  importance  is  that  be- 
tween acute  and  chronic  niyoearditis. 

Etiolugy. — The  most  important  cause  of  acute  myocai*ditis  is  to  be 
found  in  infectious  diseases,  and  its  symptoms  may  be  expected  in  the 
course  of  diphtheria,  scarlet  fever,  typhoid  fever,  small  pox,  septicaemia^ 
pytemia,  erysipelas,  puerperal  fever,  influenza,  and  giaiurrhiea.  Chronic 
myocarditis  occurs  at  any  age,  though  usually  after  middle  life,  and  is  of 
€Bpecial  frequency  from  excess  in  tbod  and  alcoliol,  from  i»hysical  strain, 
mid  trom  arterio-sclerosis  howi^ver  caused.  A  chronic  infections  myo- 
carditis result*^  from  the  invasion  of  the  myocardium  liy  the  bacilh  of 
tuberculosis,  by  the  virus  of  syphilis,  and  by  actinfimyces.  The  lesions 
oceurring  in  actinomycosis  are  so  rare  as  not  to  requiii^  particular  notice, 
while  those  present  in  tuberculosis  and  syphilis  are  especially  mentioned 
in  the  general  consideration  of  those  subjects. 

Morbid  iInatomy.— The  anatomiail  changes  ai*e  found  both  in  the 
muscle- eel  Is  and  in  tbe  fibrous  tissue  ;  hence  a  parenchymatous  myocai*- 
ditis  is  distinguislied  from  an  intei'stitial  myocarditis,  it  teing  always 
acute,  while  interstitial  myociu^ditis  may  be  either  acute  or  chi^onic.  The 
latter  distinction  is  one  of  convenience,  sin(*e  parenchymatous  changes 
probably  precede  the  development  of  fibrous  tissue. 

In  acute  parenchymatous  myocarditis  the  muscle  is  opaque  gray  and 
brittle,  the  musclecells  are  in  a  state  of  granuhir,  fatty,  or  hyaline  de- 
generation, and  the  nuiscular  fibres  are  frequently  separated.  This  htst 
condition  is  known  as  dis^issociation  or  fragmentation,  and  has  been  re- 
garded as  an  important  pathological  state.  It  occui'S  under  a  vaiiety  of 
circumstaneev%  not  only  in  aente  tnit  also  in  chronic  myocarditis,  iu  sudden 
death  from  violence,  iu  death  from  shock  after  operations,  and  in  diseasiAS 
of  the  brain.  It  is  now  genenilly  considered  that  the  fnigmentation  of 
the  fibres  takes  place  from  irregular  and  powerful  contractions  of  the 
heart  during  the  death-i^ony.  The  characteristic  appearances  of  acute 
interstitial  myocarditis  are  to  be  found  as  minute  opaque  gray  or  yellow 
spots  with  a  red  margin,  the  miliary  abscesses,  which  sometimes  l>ecome 
conOuent,  and  are  rcHidily  seen  beneath  the  pericardium  and  the  endo- 
cardium. A  dark  red  or  reddish-yellow,  soft^  and  friable  portion  of  the 
heart -wall^  generally  in  the  vicinity  of  acutely  diseased  valves,  is  also  in- 
dieative  of  an  acute  iutei'stitial  myocarditis,  and  represents  the  result  of 
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the  extension  of  a  septic  inflammation  from  the  valve  to  the  heart-wall, 
being  at  times  due  to  the  friction  of  a  valvular  vegetation  or  thrombns. 

Chronic  myocarditis  is  manifested  in  the  earlier  stages  by  the  pres. 
enoe  of  opaque  white  or  yellow  spots  and  patches,  best  seen  on  section  of 
the  wall  of  the  left  ventricle  and  of  the  interventricular  septum.  At  a 
later  period  they  are  soft  and  depressed  below  the  surface,  the  condition 
to  which  Zi^ler  has  applied  the  term  myomalacia.  After  the  softened 
material  has  been  absorbed,  fibrous  soars  remain,  which  weaken  the  ven. 
tricular  wall  and  favor  a  dilatation  of  the  cavity.  A  portion  of  the  ven- 
tricular  wall  may  thus  be  transformed  into  a  fibrous  plate  which  serves 
as  a  source  of  aneurism  of  the  heart,  but  sometimes  becomes  calcified 
and  forms  an  unyielding  plate. 

Symptoms. — The  symptoms  of  myocarditis  are  those  indicative  of  a 
weak  heart, — namely,  palpitation,  praecordial  discomfort^  sometimes  an- 
gina pectoris,  vertigo,  faintuess,  rapid  breathing  on  slight  exertion,  dis- 
turbance of  digestion,  and  cyanosis,  perhaps  eventually  dropsy.    The 
grouping  and  severity  of  these  symptoms  vary.     In  acute  myocarditis, 
for  instance,  the  rapid,  often  irregular  and  weak  pulse  and  palpitation 
by  some  are  regarded  as  due  to  the  alterations  of  the  myocardium,  by 
others  are  considered  as  evidences  of  a  disturbance  of  cardiac  inner\''ation. 
Such  symptoms  may  occur  and  no  lesions  be  found  after  death,  or  the 
typical  lesions  of  acute  myocarditis  may  be  found  in  the  absence  of  such 
symptoms.     On  the  other  hand,  the  severer  symptoms  so  often  present  in 
chronic  myocarditis  are  to  be  found  in  other  lesions  of  the  heart,  and  the 
anatomical  changes  of  chronic  myocarditis  may  occur  even  in  persons 
djdng  suddenly  yet  without  antecedent  symptoms  calling  attention  to 
disease  of  the  heart.     In  general,  the  symptoms  of  chronic  myocarditis 
are  those  of  progressive  weakening  of  the  heart,  of  slow  development,  but 
suddenly  becoming  serious,  if  not  fatal,  under  physical  or  mental  exi'ite- 
ment.     Th(»  auscultatory  signs  attributable  to  an  acute  myocarditis  are 
merely  weakness  and  rapidity  of  the  heart-sounds.     In  chronic  endocar- 
ditis there  is  likely  to  be  an  increased  area  of  cardiac  dulness,  especially  to 
the  left,  and  the  apex-beat  is  feeble,  but  visible  over  a  somewhat  widened 
area.     The  heart-sounds  ai'e  also  feeble,  especially  the  second  aortic  sound, 
while  there  is  a  tendency  to  redupliciition  of  the  first  sound  at  the  apex. 
Murmurs  are  absent  unless  the  valves  eventually  become  incompetent. 
The  pulse  is  irregular,  soft,  and  of  small  volume,  usually  quickened  under 
slight  nervous  or  physical  excitement,  though  sometimes  slow,  and  does 
not  materially  change  in  character  under  treatment. 

Diagnosis. — The  diagnosis  is  based  upon  the  association  of  symp- 
toms of  a  wciik  heart  with  a  rapid,  irregular,  feeble  pulse  independent  of 
valvular  disease  and  unaffected  by  treatment,  and  upon  the  progressive 
nature  of  the  symptoms.  The  distinction  between  an  acute  and  a  chronic 
myocarditis  depends  upon  the  occurrence  of  the  symptoms  of  a  weak 
heart  as  tlie  result  of  an  infectious  disease  in  a  person  previously  well. 
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The  discrimination  between  an  atnite  interstitial  and  an  acute  parenchy- 
matous myocarditis  m  not  to  be  abs^ulntely  made,  since  a  parenchymatous 
affection  is  always  associated  with  tlie  interstitial  process.  In  favor  of 
an  acute  interstitial  in^ociirditis  is  the  occarrenee  of  chills  in  inali|^nant 
endocarditis  or  in  aseptic  thromlioi phlebitis,  espcciully  when  evidences  of 
minute  ai'terial  embolism  are  t*>  l>e  foond  in  the  skin  or  the  retina*  The 
diagnosis  of  acute  pai'enchymatous  myocarditis  is  stifely  to  be  made  when 
the  symptoms  of  a  wciikeiied  heart  are  present  in  acute  infectious  diseases 
io  which  evidences  of  a  localized  suppurative  or  nt^crotic  pnjcess  likely 
to  cause  bacterial  embolism  are  lacking.  The  symptoms  of  chronic  myo* 
carditis  may  l>e  confounded  with  tliose  of  a  cai'diac  neurosis^  but  their  per- 
sistence, their  independence  of  emotional  excitement  and  of  the  abuse 
of  tea,  coffee,  and  alcohol,  and  the  alisence  of  digestive  and  pelvic  dis- 
turbances, are  imjjortant  in  differentiation.  Although  the  syniptoins 
resemble  those  of  a  fatty  heart,  iiitty  infiltration  of  the  ht^art  is  ex- 
cluded by  the  absence  of  excessive  obesity.  The  distinction  between 
fatty  degenenition  of  the  heaii  and  chronic  myocarditis  is  based  upon 
the  dilTerence  in  etiology  and  upon  the  more  prolriM'ttxl  cours+*  of  chronic 
myocarditis.  A  dilated  and  hypcrtrophied  ht^tirt  also  firt^-nts  similar 
symptoms,  but  the  dilat<*d  hypertrophiwi  heai't  is  csscmtially  in  a  cou- 
dition  of  chronic  myocarditis.  The  distinction,  therefore,  is  Ixistj'd  upon 
the  etiology,  the  antecedent  synii>tonis  of  hypeilrophT^',  the  presence  of 
an  increased  area  of  dulness,  and  especially,  for  a  time  at  least,  the  bene- 
ficial results  of  treatment. 

PttOGNOSis. — The  prognosis  of  acute  myocarditis  is  essentially  thai  of 
the  disease  in  which  the  mj^ocarditis  occnn^  It  is  therefore  favorable  in 
some  cases,  although  sudden  death  from  cardiac  pai'alysisor  rupture  maj^ 
occur.  It  IS  to  be  remembered,  howe\'er,  that  the  eventual  pro^^rcssive 
occurrence  of  symptoms  of  chronic  myocarditis  may  he  the  result  of  a 
previous  acute  infectious  disease.  It  is  obviously  impossible  to  determine 
the  extent  and  degree  of  the  acute  inj^ocarditis  in  acute  infections  ilisciises 
terminating  in  i-ecovery.  Chronic  myocarditis  may  exist  for  years,  but  is 
a  progrt%sive  affection.  Compensatory  hypertrophy  may  last  for  a  while, 
but  eventually,  as  in  valvular  disease,  cai'diat'  insufficiency  arises,  either 
rapidly  or  slowly,  with  its  final  fatal  result. 

Treatment. — In  the  treatment  of  acute  myocarditis  it  is  essential  to 
prescril>e  absolutes  rest,  physic^d  and  mental,  with  a  careful  iLse,  if  there 
be  evidences  of  heart-failure,  of  digitalis  and  strophanthus.  We  have  no 
definite  knowledge,  however,  of  the  influence  of  these  renuKlit^s  upon  an 
acutely  degeneniting  heart-tissue  ;  but  we  do  know  thai  when  the  cardiac 
process  is  eevere  the  heart  wiU  not  respond  functionally  either  to  digi- 
tidis  or  to  strophanthiLS.  It  Is  evident,  therelore,  that  the  exhibition  of 
large  dose«  of  cardiar  stianilants  in  acute  myocarditis^  is  of  very  doubtful 
expediency,  and  that  the  attempt  to  force  the  heart  to  respond  to  these 
remedies  is  hazardous. 
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In  chronic  myocarditis  we  have  no  control  over  the  process  of  de- 
generation, and  the  treatment  must  be  limited  to  the  application  of  the 
principles  of  chronic  cardiac  therax>eusis.  (See  page  668 ;  aLx^  Fatty 
Degenei*ation,  page  644.) 

THROMBOSIS. 

Thrombi  are  of  frequent  occurrence  in  the  heart  as  a  result  either  of 
alteration  of  the  surface  or  of  obstruction  to  the  circulation,  hence  are  to 
be  found  in  acute  and  chronic  endocarditis,  and  in  hearts  enfeebled  either 
by  wasting  diseases  or  by  chronic  myocarditis.  Thrombi  are  preseut  on 
the  valves  and  in  the  recesses  of  the  heart,  especially  in  the  aoricnlar 
appendages  and  between  the  ventricular  trabeeulse.  They  are  often  con- 
founded with  post-mortem  clots,  but  are  to  be  discriminated  by  their  ad- 
herence (not  entanglement  among  the  trabecule),  their  brittlenegs,  their 
lack  of  lustre,  and  their  color,  which  is  more  gray  or  reddisli  gray  than  red. 
In  shape  they  are  more  globular  or  flattened  than  elongated.  Since  they 
occur  in  an  enfeebled  heart,  the  symptoms  of  cardiac  weakness  are  asso- 
ciated. There  is  no  reason  to  suppose  tliat  the  thi'ombi  are  a  cause  of 
the  weakness,  although  formerly  the  cardiac  polypus  was  regarded  as  a 
frequent  cause  of  digestive  as  well  as  circulatory  disturbances,  and  the 
condition  was  often  erroneously  diagnosticated.  Cardiac  thrombi  are  to 
be  regarded  as  complications  of  the  general  and  local  diseases  iu  which 
they  occur,  and  not  infrequently  prove  fatal  by  becoming  the  source  of 
emboli,  which  may  produce  sudden  death  by  obstructing  the  pulmonary 
or  the  coronary  artery  or  a  valvular  orifice  in  the  heart.  In  rare  in- 
stances the  effect  of  their  presence  is  beneficial,  as  when  they  obliterate 
the  cavity  of  a  cardiac  aneurism. 

Treatment. — There  is  no  known  means  of  affecting  cardiac  emboli 
or  thrombi ;  tlie  treatment  of  cardiac  thrombosis  is  therefore  that  of  acute 
myocarditis  or  myocardial  degeneration  which  follows  the  arrest  of  cir- 
culation :  in  coronary  embolism  the  treatment  is  that  of  angina  pectoris. 
When  a  large  area  of  the  heart  is  involved,  no  remedies  are  of  any  avail, 
save  for  the  relief  of  pain.    (See  Angina  Pectoris,  page  684.) 

ANEURISM    OP  THE   HEART. 

Localized  dilatation  of  the  ventricular  wall  weakened  in  chronic  fibrous 
myocai*ditis  is  a  condition  which  has  been  designated  aneurism,  or  partial 
aneurism,  of  the  heart.  A  distinction  is  to  be  drawn  between  this,  the 
usual  variety,  and  acute  cardiac  aneurism,  which  is  the  result  of  an  acute 
interstitial  myocarditis  extended  from  an  acute  valvular  endocarditis, 
and,  according  to  Ponfick,  caused  by  the  friction  of  a  diseased  valve 
upon  the  heart- wall.  As  the  destruction  of  the  wall  advances  from  within, 
a  cavity  is  formed  in  the  myocardium,  often  sinuous,  and  eventually,  pe^ 
haps,  leading  to  perforation.  The  chronic  dilatation  is  most  frequently 
found  at  the  apex  of  the  left  ventricle,  although  sometimes  observed  in 
the  interventricular  septum,  in  which  case  the  aneurism  protrudes  into 
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the  rigbt  ventricle  in  conseqiience  of  the  greater  presaure  of  the  left  ven- 
tricle agiiinst  its  canteot?i.  The  aiienrism  varies  in  size,  and  either  is  a 
loctilized  bulgiDg  of  the  outex  siirliice  of  the  ventricle  or  appeai-s  as  a 
Bac  nearly  as  large  as  the  fist*  It  is  nsnally  single,  although  sometimes 
two  are  present.  In  the  latter  case  there  niiiy  be  one  or  two  openings 
between  the  heart  and  the  aneiirismal  sae.  The  wall  of  the  aneurism 
is  composed  of  pericardium  and  endocardinm  with  the  remains  of  the 
myocardium^  and  the  opening  betw(?en  the  ventricular  cavity  and  the  in- 
terior of  the  aneurism  is  either  round  or  elongated,  large  or  small.  The 
lai'ger  aneurisms  contain  lamellated  thrombi,  which  may  almost  entii-ely 
fill  the  cavity.  The  pericardial  cavity  is  usually  obliterated,  and  the  wall 
of  the  aneurism  may  l>e  calcified.  At  first  sight  the  larger  cardiac  anen- 
rigms  suggeBfc  simply  an  hypertrophied  heart,  and  the  symptoms  piTsent 
dming  life  are  merely  those  of  a  weakencil  heart  the  beat  of  which  is 
to  be  seen  over  an  abnormally  wide  area,  although  the  radial  pulse  is 
8ti*oug  in  comparison  with  the  weak  impulse  of  the  appiu'ently  enlarged 
heiirt.  Death  usually  results  from  progressive  cardiac  insufficiency, 
although  sometimes  from  ruptiu-e  of  the  aneurism  ioto  the  pericardium 
or  the  hmgs.  The  diagnosis  is  geneiully  made  after  death.  Ko  treatment 
is  of  service. 

RUPTURE. 

Eoptui'e  of  the  hearts  results  1x4 h  from  violence  and  from  disease 
of  the  myocardium.  Traumatic  ruptm-e  is  the  result  of  peneti-ating 
wounds  of  the  heart,  or  of  violence  applied  to  the  surfiice  of  the  body 
without  producing  evidence  of  any  considerable  external  injury.  In  the 
latter  case  a  sharply  defined  tear  through  the  wall  of  the  he^irt,  especially 
of  the  auricle,  takes  place,  there  being  but  little  hemorrhagic  infiltration 
and  no  evidence  of  degeneration  in  the  vicinity. 

Spontaneous  ruptni'e  occurs  4is  the  result  of  a  previously  diseased 
hearty  oftenest  in  myonuilacia  from  obstruction  of  the  coronaiy  art^eriesor 
from  fetty  degenemtion,  more  rarely  from  the  friction  of  a  diseased  valve 
duriug  acute  endocarditis  or  from  the  extension  of  an  abscess  to  the  sur- 
face of  the  heart.  Rupture  also  occurs  from  the  bursting  of  an  aneurism 
of  the  heart,  and  in  rare  instances  from  tumors  in  the  wall  or  from  a 
thinning  of  the  waD,  or  in  consequence  of  the  advance  of  a  gastric  ulcer 
through  the  interveniug  diaphragm  and  pericardium.  The  usual  seat  of 
spontaueoiL^  rupture  is  near  the  apex  of  the  left  ventricle,  but  the  ven- 
tricular septum  is  sjimetimes  perforated.  The  te^ir,  often  closed  by  a  clot', 
is  generally  zigziig*  the  iuuer  and  outer  openings  not  lieing  on  the  same 
level.  The  walls  of  the  rent  are  infiltrated  with  blood,  and  the  limiting 
nniscular  fibre  is  either  necrotic  or  in  a  condition  of  fatty  degeneration. 
The  perieanlium  contains  more  or  less  clotted  blood.  The  symptoms 
due  to  the  rupture  generally'  follow  those  attributable  to  stenosis  of  the 
coronary  arteries,  chronic  myocarditis,  or  fiitty  degeneration  of  the  hejirt 
The  perforation  thiough  the  pericardium  is  frequently  preceded,  perhaps 
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for  several  days,  by  attacks  of  prsecordial  -paAn,  a  sense  of  oppressioi), 
and  fiaintness  or  dyspnoea.  Finally,  perhaps  aft^  slight  exertion,  tboe 
are  sudden  intense  pain  referred  to  the  heart,  great  anxiety,  rapid  res- 
piration, absent  pulse,  perhax)S  cyanosis,  followed  by  convulsions  and 
death.  The  immediately  &tal  issue  depends  ui>on  the  compression  of 
the  heart  by  the  abundant  hemorrhage  into  the  pericardial  sac,  whid) 
produces  an  increase  in  the  area  of  cardiac  dulness.  Treatment  of  this 
condition  is  obviously  of  no  avail. 

TUMORS. 

Primary  tumors  of  the  heart,  as  fibroma,  myxoma,  lipoma,  and  sar- 
coma^ are  rare.  Of  especial  pathological  interest  is  the  congenital  myo- 
sarcoma, with  its  striated  muscle-cells.  Secondary  tumors,  as  cancer  or 
sarcoma^  may  grow  into  the  heart  from  adjacent  structures,  or  nay  be 
therein  localized  in  consequence  of  disease  in  remote  parts.  Single  or 
multiple  nodules  may  be  present  and  result  in  extensive  deformity  of 
the  heart  Since  they  produce  no  characteristic  symptoms  and  demand 
no  8x>ecific  treatment,  the  interest  in  them  is  more  pathological  than 
clinical. 
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CHAPTEE    III. 

DISEASES  OF  THE  ENDOCABDIUM. 
ENDOCARDITIS. 

Inflammation  of  the  endocardinm  is  to  be  r^arded  rather  as  a  con- 
dition occurring  in  a  variety  of  diseases  and  from  nnmerons  eanses  than 
as  a  sharply  defined  disease.  All  endocarditis  is^  therefore,  to  be  con- 
sidered as  seoondaiy,  although  clinically  a  primary  endocarditis  is  of 
necessity  admitted  when  satisfiactory  evidence  of  an  antecedent  disease 
is  lacking.  Usually  the  valvular  endocardium  is  especially  involved, 
bat  the  inflammatory  process  may  be  limited  to  various  parts  of  the 
parietal  endocardium,  especially  to  the  trabeculffi  and  apices  of  the 
papiUffi,  while  in  many  instances  both  the  Valvular  and  the  parietal  en- 
docardium may  be  simultaneously  diseased.  In  general,  when  the  term 
endocarditis  is  used  valvular  endocarditis  is  the  variety  meant  Since, 
liowever,  the  clinical  characteristics  and  perhaps  the  etiology  of  chronic 
endocarditis  differ  widely  from  those  of  acute  endocarditis,  the  first,  dis- 
tinction of  practical  importance  to  be  drawn  is  that  between  acute  and 
chronic  endocarditis. 

ACUTE  ENDOCARDITIS. 

Etiology. — It  has  long  been  assumed  that  inflammation  of  the  endo- 
cardium is  the  result  of  an  irritant  brought  by  the  blood,  this  irritant 
:)eing  supposed  to  exist  in  certain  diseases  from  the  frequent  occurrence 
3f  endocarditis  as  a  complication  of  such  diseases.  Importance  in  the 
etiology  of  endocarditis,  therefore,  has  been  assigned  to  acute  articular 
rheumatism,  chorea,  influenza,  diphtheria,  pneumonia,  scarlet  fever, 
measles,  variola,  typhoid  fever,  relapsing  fever,  the  infectious  wound  dis- 
eases, erysipelas,  osteomyelitis  and  periostitis,  pyeemia,  septiceemia,  puer- 
peral infections,  dysentery,  malaria,  tuberculosis,  cancer,  diabetes,  and 
nephritis.  Of  late  years  attention  has  been  directed  to  the  occurrence  of 
endocarditis  as  well  as  myocarditis  in  gonorrhoea.  The  discovery  of  the 
frequent  presence  of  bacteria  within  and  upon  the  diseased  endocardium 
in  infectious  diseases  has  led  to  the  prevailing  view  of  the  bacterial  origin 
df  endocarditis :  hence  the  occurrence  of  an  apparently  primary  inflam- 
oiation  of  the  endocardium  is  usually  explained  by  the  assumption  of  an 
infection  from  a  suppurative  process  anywhere  in  the  body,  perhaps  con- 
cealed or  manifested  by  an  apparently  insignificant  superficial  abscess. 
rhe  occurrence  of  endocarditis  as  a  complication  of  uloeration  of  the  ali- 
mentary canal  or  of  an  ulcserating  caneiir  Is  mI^m  thtm  explaint^d.  Bacteria 
are  found  with  gre^t  frequeacy  in  e**rtaiii  CMLs<?i>  of  endocarditis,  although 
tbey  have  not  been  tvviin<i  ^^iiri- -  Amnng  ihvm  founiyM|ir^to*^«6EmtocM}e- 


652  DISEASES  OF  THE  CIBCULATOEY  APPARATUS. 

cus,  staphylococcus,  diplococcus  pneumonias  gonococcus,  the  baeillos  of 
tuberculosis,  the  bacillus  of  diphtheria,  and  the  tj'phoid  Ixieillus.  They 
may  be  present  in  abundance  or  so  few  in  number  that  they  are  dificov 
ered  only  by  the  results  of  cultivation.  When  found  they  ai'e  to  be  con- 
sidered as  important  in  the  etiology  of  the  process,  Orth  having  demon- 
strated that  when  bacteria  alone  were  introduced  into  the  circulation 
endocarditis  did  not  follow,  but  if  at  the  same  time  the  valves  wen* 
injured  an  infectious  endocarditis  arose,  although  injury  alone  was  not 
equally  efficient  All  acute  endocarditis,  however,  has  not  been  proved 
to  be  bacterial,  and  since  several  varieties  of  bacteria  are  to  be  found  in 
bacterial  endocarditis,  and  this  affection  occurs  in  a  variety  of  difieafles, 
a  ready  explanation  is  offered  for  the  otherwise  perplexing  variation  in 
the  symptoms,  course,  duration,  and  results  of  endocarditis. 

A  mixed  bacterial  infection  is  important  in  the  etiology  of  endocar- 
ditis, since  well-known  micro-organisms  are  found  in  the  affected  valves 
in  diseases  whose  specific  bacterial  origin  is  inferred  but  as  yet  not 
demonstrated.     Local  causes  are  also  important^  since  bacteria  may  be 
present  in  the  blood  and  no  endocarditis  result^  and  endocarditis  is  only 
an  occasional  complication  of  the  various  diseases  in  which  it  may  occur. 
For  example,  endocarditis  is  more  often  seated  in  that  side  of  the  heart 
which  works  the  harder.     It  is,  therefore,  more  commonly  found  in  the 
right  side  of  the  heart  in  the  foetus,  and  in  the  left  side  of  the  heart 
after  birth.     The  lesions  also  are  first  to  be  found  upon  those  portions 
of  the  valve  which  are  exposed  to  the  greatest  friction.     Its  firequent 
occurrence  in  early  life,  especially  in  children,  is  attributable  to  a  feeble 
resistance  to  bacterial  action  in  youth.     It  is  stated  that  a  bacterial 
endocarditis  may  also  result,  although  rarely,  fix)m  embolism  of  the 
nutrient  arteries  of  the  valves,  especially  of  the  cuspid  valves.     Non- 
bacterial forms  of  endocarditis  are  designated  as  simple  endocarditis,  in 
conti*adistinction  to  bacterial  or  mycotic  endocarditis.     A  clinical  dis- 
tinction is  drawn  between  simple  and  septic  or  malignant  eudocaiHiitis 
from  the  variations  in  the  character  of  the  symptoms,  progress,  and 
results.     Abundant  bacteria  are  present  in  septic  endocarditis,  whereas 
they  are  often  to  be  found  with  difficulty,  if  at  all,  in  simple  endocar- 
ditis.    The  distinction,  however,  is  one  of  degree  in  the  severity  of  the 
endocarditis,  and  is  not  biised  upon  absolute  etiological  difierences. 

Morbid  Anatomy. — At  the  outset  of  acute  endocarditis  there  are 
slight  swelling  and  opacity  of  the  endocardium,  which  soon  becomes 
further  modified  by  the  formation  of  granulation-tissue  within  the  valve. 
These  early  changes  are  to  be  found  along  the  line  of  ax)position.  As  the 
infiammation  progresses,  granular  or  warty  excrescences  project  from 
the  surface,  when  the  term  warty  or  verrucous  endocarditis  is  applied. 
The  vegetations  or  outgix)wth8  are  covered  with  granular  and  fibrillated 
material  composed  of  leukocytes,  blood-plates,  and  fibrin,  essentially  a 
thrombus,  or  the  thrombus  may  firat  be  formed,  being  subsequently  in- 


DISEASES  OF  THE  ENDOCARDIUM.  655 

atypical  fever  with  considerable  variations  in  the  morning  and  evening 
temperature,  a  rapid  piiise  of  diminished  tension  and  volume^  marked 
prostration,  headache,  perhaps  delirium,  and  muscular  pains.    The  skin 
is  often  dusky,  sometimes  jaundiced^  petechise  or  rose-spots  ai'e  not  in- 
frequently present,  and  there  may  be  profuse  sweating.     The  abdomen 
is  often  moderately  distended  and  tympanitic,  and  enlargement  of  the 
spleen  is  frequent.    The  tongue  is  dry,  and  diarrhoea  is  often  present 
The  urine  is  high-colored  and  faintly  albuminous.    Although  the  physi- 
cal examination  of  the  heart  may  disclose  a  mitral  or  an  aortic  murmur, 
this  is  not  necessarily  present.    The  area  of  cardiac  dulness  is  usually 
slightly  enlarged.    If  the  physical  examination  of  the  heart  is  negative, 
the  symptoms  are  essentially  those  of  a  septicaemia  of  obscure  origin. 
In  the  pysmic  type  of  malignant  endocarditis  there  is  less  mental  and 
physical  prostration  at  the  outset  than  in  the  typhoid  variety,  and 
the  temx)erature  is  intermittent,  with  extreme  variations  in  the  daily 
range.    The  exacerbations  are  often  associated  with  chills,  and  the  fall 
o{  the  temx>erature  is  accompanied  by  profuse  sweating.    The  chills  are 
usually  irr^ular,  though  sometimes  of  such  periodicity  as  to  suggest 
intermittent  fever,  and  in  the  intervals  between  them  the  patient  may 
be  comparatively  comfortable.    There  is  progressive  though  gradual  loss 
of  flesh  and  strength.    This  variety  may  be  prolonged  over  a  period 
of  months,  Osier  having  rei>orted  a  case  continued  over  a  period  of  ten 
months  with  daily  intermittent  pyrexia,  the  height  of  the  temx>erature 
varying  from  102.5**  to  104**  P.,  occasionally  preceded  by  chillB,  oft«ner 
by  chilliness.      In  this  variety  the  symptoms  of  embolism  are  of  fre- 
quent occurrence,  manifested  in  the  skin  by  a  petechial  or  a  papular 
eruption,  in  the  intestine  by  diarrhoea  especially  of  a  hemorrhagic  char- 
acter ;  by  symptoms  of  acute  meningitis,  perhaps  by  hemiplegia,  when 
the  brain  is  affected,  and  by  pain  in  the  region  of  the  spleen,  hsBma- 
turia,  or  signs  of  acute  hemorrhagic  nephritis,  in  the  case  of  involve- 
ment of  the  spleen  and  kidneys.      The  physical  examination  of  the 
heart  is  negative,  or  murmurs  are  to  be  heard  attributable  to  disturb- 
ance of  function,  or  the  signs  are  those  of  a  localized  valvular  disease, 
rhe  last  event  is  of  constant  occurrence  when  the  malignant  endocar- 
litis  is  a  recurrent  attack. 

The  course  of  acute  endocarditis  varies  extremely  in  accordance  with 
the  etiology,  the  previous  condition  of  the  patient,  and  the  various  com- 
plications. Although  cases  of  simple  or  verrucous  endocarditis  generally 
recover  from  the  immediate  symptoms,  chronic  valvular  endocarditis  is 
the  usual  outcome.  Malignant  endocarditis  may  prove  fatal  within  a 
Tew  days,  or,  as  in  typhoid  fever,  within  a  few  weeks,  or,  as  in  chronic 
pysemia,  the  course  may  extend  over  a  period  of  months.  Simple  endo- 
carditis may  suddenly  assume  a  malignant  type.  The  embolic  disturb- 
3mces  in  simple  endocarditis  may  be  severe  in  virtue  of  the  large  size 
:>f  the  emboli  and  the  situutiou  of  the  orj^n  obstructed.     The  embolism 
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of  malignant  endocarditis  is  more  Berioiis,  although  the  emboli  are  isq.    " 
ally  smaller.     Their  number  and  infectious  qualities  are  the  chief  oanses 
of  theii'  danger,  since  the  suppurative  inflammation  of  serous  membnuies 
is  likely  to  result  from  their  frequent  pi'esenoe  nesur  the  surface  of  orgam 

Diagnosis. — Since  the  physical  examination  of  the  heart  may  give  ik) 
evidence  of  a  localized  lesion,  the  diagnosis  of  acute  endocarditis  is  oit^n 
made  only  at  a  post-mortem  examination.  In  the  diseases  in  which  ^do* 
carditis  occurs  as  a  complication,  attention  may  be  directed  to  the  heart 
by  palpitation,  praecordial  discomfort,  and  dyspnoea  out  of  proportion  to 
the  febrile  condition  present.  If  a  murmur  is  heard  its  significance  is 
to  be  determined  by  the  characteristics  stated.  The  existence  of  the 
endocarditis  may  first  be  made  apx>arent  by  the  recognition  of  the  symp- 
toms of  embolism  of  the  general  arterial  system.  The  probable  simple  or 
septic  course  of  the  endocarditis  often  may  be  inferred  from  the  etiology 
even  before  the  characteristic  septic  or  pysmic  symptoms  arise.  The 
endocarditis  complicating  acute  rheumatism,  chorea,  8mall-i>ox,  typhoid 
fever  and  diphtheria,  scarlet  fever  and  debilitating  diseases,  is  likely 
to  be  of  a  simple  character,  while  the  endocarditis  present  in  traomatiC) 
puerperal,  and  gonococcal  infections  is  often  of  a  malignant  type.  The 
aidocarditis  occurring  in  pneumonia  is  generally  simple,  but  may  be 
malignant.  A  considerable  enlargement  of  the  spleen  and  cutaneous 
and  retinal  hemorrhages  are  evidences  of  the  malignant  nature  of  the 
endocarditis.  Since  the  symptoms  of  malignant  endocarditis  are  those 
of  a  toxsemia,  either  a  septietemia  or  a  septico-pyaemia,  and  the  ooune 
of  malignant  endocarditis  may  resemble  that  of  typhoid  fever,  malarial 
fever,  or  acute  tuberculosis,  it  frequently  becomes  necessary  to  exclude 
these  diseases.  The  onset  of  typhoid  fever  is  usually  more  gradual  the 
range  of  temperatm*e  is  more  typical,  and  functional  disturbance  of  the 
heart  is  not  a  conspicuous  feature.  Malaiial  fevers  are  to  be  excluded 
by  the  examination  of  the  blood  or  by  the  inutility  of  quinine.  In  acute 
general  tuberculosis  the  onset  is  more  gradual,  there  is  often  evidence  of 
a  localized  tuberculosis,  and  the  predominant  signs  are  those  of  pulmonic 
disease. 

Prognosis.— The  prognosis  of  simple  acute  endocarditis  is  generally 
favorable  as  to  the  immediate  outcome,  although  eventually  serious,  since 
this  disease  is  usually  productive  of  an  incurable  valvular  deformity,  and 
it  is  also  to  be  remembered  that  grave  results  from  embolism  may  occur. 
Furthermore,  the  prognosis  is  to  be  guai*ded,  since  simple  endocarditis 
quickly  may  become  septic.  The  prognosis  of  malignant  endocarditis^ 
although  extremely  grave,  is  not  absolutely  hopeless.  The  immediate 
attack,  if  recovered  from,  leaves  behind  a  permanently  damaged  heart. 

Treatment. — In  tlie  great  msyority  of  cases  endocarditis  is  due  to  an 
infection  which  can  be  little  modified  by  treatment  If,  however,  it  is  pos- 
sible to  affect  the  cause  of  the  endocarditis,  no  time  should  be  lost  in  so 
doing.     Thus,  an  antitoxin  may  be  used  in  diphtheria ;  or,  if  the  case  be 
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atypical  fever  with  eonsidenible  variations  in  the  morning  and  evening 
temjierature,  a  rapid  pnisr>  of  dimiiiished  tension  and  volume,  marked 
prostration,  hea^laehe,  perhaps  delirium,  and  muscular  paias.  The  skin 
is  often  dntsky,  sometimes  jaundieedj  petechitie  or  rose-spots  are  not  in- 
frequently preaeiit»  and  there  may  Ix*  profuse  s\\  eating.  The  aMonien 
is  oft^n  moderately  distended  and  tympanitic,  and  enlari^ement  of  tlie 
spleen  is  frequent.  The  tongue  is  dry,  and  diarrhcea  is  (jften  present. 
The  oriiie  is  high-eolore<l  aud  faintly  albuminous.  Although  the  physi- 
cal eatam illation  of  the  heart  insiy  diseloee  a  mitral  or  an  aortic  murmur, 
this  is  not  necessai'ily  present.  The  area  of  eardiae  dulness  is  usually 
slightly  enlarged.  If  the  physical  examiuation  of  the  heart  is  negative, 
the  symptoms  are  essentially  those  of  a  septiciemia  of  obscure  origin. 
In  the  pygBmie  type  of  malignant  endocarditis  there  is  leas  mental  and 
physical  prostration  at  the  out^set  than  in  the  typhoid  variety,  and 
the  temi>erature  is  iutermittentj  with  extreme  variations  in  the  daily 
raJige.  The  exacerbations  are  often  associated  with  chills,  and  the  tall 
of  the  temperature  m  accompanied  by  profuse  sweating*  Tht^  chills  are 
nsiially  irregular,  though  sometimes  of  such  periodicity  as  to  suggest 
iotermittent  fever,  and  in  the  inten^als  between  them  the  patient  may 
be  comparatively  coujfortable*  There  is  progi*essive  though  gmdual  loss 
of  flesh  and  strength.  This  variety  may  be  prolonged  over  a  period 
of  months,  Osier  having  reported  a  c^ise  continued  over  a  period  of  teu 
mouths  with  daily  intermitteut  pjTexiti,  the  height  of  the  temperature 
varying  from  102, 5*^  to  104°  F.,  occasionally  preceded  by  ehillSj  oftener 
by  chilliut^ss.  In  this  variety  the  symptoms  of  embolism  are  of  fre- 
quent occurrence,  manifested  hi  the  skin  by  a  petechial  or  a  papidar 
eruption,  in  the  intestine  by  diarrhoea  especially  of  a  hemorrhagic  char- 
actc^r ;  by  symptoms  of  acut^e  meningitis,  perhaps  b>^  hemiplegia,  when 
the  braui  is  atieet4^d,  and  by  pain  in  the  region  of  tht*  spleen,  ha»ma- 
tnria,  or  signs  of  acute  hemorrhagic  nephritis^  in  the  case  of  involve- 
ment of  the  spleen  and  kidneys.  The  physical  examiuation  of  the 
heart  is  negative,  or  murmui-s  ai'e  to  be  heard  attributable  to  distui'b- 
anoe  of  function,  or  the  signs  are  those  of  a  localized  valvular  disease. 
The  last  event  Ls  of  constant  occnrrenoe  when  the  malignant  endocar- 
ditis is  a  recurrent  attack. 

The  course  of  acute  endocai^itis  vaiies  extremely  in  accordance  with 
the  etiology,  the  pre v ions  condition  of  the  patient,  and  the  various  com- 
plications, Although  cases  of  simple  or  verrucous  endocarditis  generally 
recover  from  the  immediate  symptoms,  chronic  valvular  endocarditis  is 
the  usual  outcome.  Malignant  endocarditis  may  prove  fatal  within  a 
few  days,  or,  as  in  ty]>hoid  fever^  within  a  few  weeks,  or,  as  in  chn^uic 
pyaemia,  the  course  may  extend  over  a  period  of  months,  Biraple  endo- 
carditis may  suddenly  assume  a  malignant  type.  The  embolic  disturb- 
ances  in  simple  endoeanlitis  may  be  severe  in  viitue  of  the  large  size 
of  the  emboli  and  the  situation  of  the  onjau  obstructed.     The  embolism 
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nized,  the  one  a  fibrous  endocarditis,  the  other  a  chronic  ulcerative  endo- 
carditis.  Fibrous  endocarditis  is  manifested  by  thickening,  induration, 
adhesion,  and  contraction  of  the  valve  crescents  or  cusps.  The  valves  thus 
become  shortened,  and  the  septa  between  adjacent  crescents  may  be  8o 
diminished  that  two  of  the  crescents  are  apparently  fused  into  one,  and 
the  cusps  of  the  auriculo- ventricular  valves  may  be  unified  by  adhesions. 
In  addition,  lime  salts  may  be  dex>osited  in  the  deformed  valves,  in  conse- 
quence of  which  they  become  rigid.  The  calcification  takes  place  through- 
out the  valve  or  at  limited  portions  at  the  free  edge  or  in  the  region  of 
attachment-,  and  the  lime  salts  may  also  be  deposited  in  thrombi  attached 
to  the  surface  of  the  valve.  As  a  result,  the  valves  may  have  a  niulberrr 
like  or  jagged  surface,  the  valve- tendons  may  become  thickened,  indu- 
rated, adherent,  and  shortened,  and  the  insertion  of  the  mitral  valve,  in 
which  such  changes  are  frequent,  may  be  represented  by  a  calcareous  ring. 
In  chronic  ulcerative  endocarditis,  necrosis  and  fatt>'  d^enemtion  take 
pliice  in  the  thickened  valve,  and  the  disintegrated  portions  are  washed 
away  in  the  blood-current,  leaving  more  or  less  extensive  loss  of  sub- 
stance, the  atheromatous  ulcers. 

Chronic  valvulai*  endocarditis  of  congenital  origin  affects  the  right 
side  of  the  heart,  especially  the  tricuspid  valve.  Acquired  endocarditis 
is  usually  limited  to  the  left  side  of  the  heart,  although  in  rare  instances 
the  right  side  may  be  affected.  The  mitral  valve  is  oftenest  diseased, 
and  next  in  frequency  is  inflammation  of  the  aortic  valve.  The  tri- 
cuspid valve  is  ocxjasionally  the  seat,  but  the  pulmonary  valve  is  rarely 
inflamed.  The  aortic  and  mitral  valves  may  be  simultaneously  affected, 
and  the  mitral  and  tricuspid  likewise.  In  i*ai*e  cases  the  aoitic,  mitral, 
and  tricuspid  valves  are  diseased,  while  in  extremely  rare  instances  all 
the  four  valves  are  inflamed.  Disease  limited  to  the  mitral  valve  Ls 
more  frequent  in  early  life,  while  late  in  life  the  aortic  valve  is  oftener 
diseased,  largely  owing  to  the  fi-equency  of  chronic  endaortitis  after  fifty 
years  of  age. 

The  effect  upon  the  heart  depends  upon  the  duration,  degree,  and 
result  of  the  valvular  affection,  and  is  manifested  by  dilatation  of  the 
cavities  and  hypertrophy  of  the  wall,  the  one  or  the  other  predominating 
according  to  the  nature  of  the  functional  disturbance  of  the  valve :  these 
alterations  are  found  in  One  cavity  or  in  one  side  of  the  heart  according 
to  the  valve  conspicuously  altered.  In  extreme  cases  of  hypertrophy 
the  weight  of  the  heart  may  be  increased  threefold  or  fourfold,  and  the 
thickness  of  the  ventricular  wall  may  be  three  or  four  times  the  normal. 
Papillfle  and  trabeculse  are  enlarged,  and  the  myocardium  is  increased  in 
density  and  of  a  dark-red  color,  becoming  grayish-red  as  compensation 
fails.  The  endocardium,  particularly  of  the  cavity  longest  exposed  to 
the  effects  of  the  valvular  disease,  becomes  thickened,  and  the  wall  of 
the  dilated  auricle,  esi^ecially  of  the  left  auricle  in  mitral  stenosis^  may 
be  largely  fibrous. 
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Symptoms. — ^The  symptoms  of  chronic  endocarditis  are  those  of 
chronic  valvular  disease  of  the  heart,  and  are  of  gradual  development  in 
consequence  of  the  progressive  nature  of  the  valvular  deformity  and  the 
nmoltaneous  compensatory  hypertrophy  of  the  wall  of  the  heart.  The 
enstenoe  of  a  chronic  endocarditis  is  often  recognized  on  physical  exam- 
ination before  any  symptoms  arise,  or  is  discovered  when-  cardiac  symp- 
toms appear  in  the  course  of  an  acute  recurrent  endocarditis. 

The  effect  of  the  thickening,  contraction,  calcification,  or  perforation 
of  the  valves  is  such  deformity  as  to  interfere  with  their  function  or  to 
produce  an  obstruction  at  the  orifices  which  they  guard.  Either  the 
valves  become  incompetent  to  close  the  orifice,  and  hence  permit  a  re- 
gurgitation of  the  column  of  blood,  or  a  narrowing  of  the  orifice  is 
occasioned,  causing  obstruction  to  the  passage  of  blood.  The  iucompe- 
teDce  of  the  valves  to  close  the  orifice  is  usually  designated  insufficiency, 
while  obstruction  to  the  passage  of  blood  through  the  orifice  is  indi- 
cated by  the  term  stenosis.  CWten  the  alterations  of  the  valves  are  such 
that  the  orifice  is  narrowed  and  the  valves  are  unable  to  close  the  open- 
ing, hence  incompetence  and  stenosis  coexist.  A  distinction  is  drawn 
between  organic,  relative,  and  functional  insufficiency  of  the  valve.  In 
the  first  the  inability  to  close  the  orifice  is  the  result  of  anatomical 
changes  in  the  valves  or  at  the  orifice.  In  relative  insufficiency  the 
normsd  valves  are  unable  to  close  the  orifice,  owing  to  its  dilatation 
with  the  dilatation  of  the  heart:,  whereas  in  fimctional  insufficiency 
the  papillary  muscles  are  so  weakened,  usually  in  consequence  of  fetty 
or  fibrous  degeneration,  as  to  be  unable  to  hold  the  valve-curtains  in 
place. 

The  immediate  effect  of  incompetence  of  the  valves  or  of  stenosis  of 
the  orifice  is  an  overfilling  of  the  auricle  or  the  ventricle,  which  is  able 
to  empty  itself  only  by  increased  work.  If  the  valves  are  insufficient,  the 
ventricle  or  the  auricle,  according  as  the  crescentic  or  the  cuspid  valves 
are  affected,  beex)me8  distended  not  only  by  the  blood  which  normally 
enters  in  sufficient  quantity  to  fill  it,  but  also  by  the  return  of  blood 
already  expelled  which  leaks  through  the  incompetent  valves.  In  steno- 
sis additional  work  is  demanded  of  the  heart  to  force  through  a  nar- 
rowed oi>ening  the  normal  quantity  of  blood  contained  by  the  cavity. 
This  additional  work  is  accomplished  by  means  of  an  increase  of  the 
heart-muscle,  to  which  the  term  compensatory  hypertrophy  is  applied. 
That  such  hypertrophy  may  take  place  it  is  necessary  that  the  digestion 
be  relatively  normal,  that  sufficient  and  suitable  nourishment  be  had, 
and  that  the  various  functions  of  the  body  be  in  good  working  order. 
Since  the  valvular  lesions  tend  to  produce  increased  deformity  in  the 
course  of  time,  the  hypertrophy  also  progresses,  and  as  long  as  it  is  suf- 
ficient little  or  no  disturbance  to  the  comfort  of  the  individual  results. 
It  however,  digestion  fails,  or  food  is  defective  in  quality  or  quantity,  or 
repeated  unusual  demands  are  made  upon  the  heart,  the  muscular  fibre 
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d^enerates,  and  the  cavities  of  the  heart  become  incompetent  to  exi)el 
their  contents.  Since  a  normal  quantity  of  blood  then  cannot  be  ioT(H 
through  the  left  side  of  the  heart,  it  accumulates  in  the  pulmonary  veins 
and  capillaries,  thereby  producing  an  increased  resistance  to  the  paasage 
of  blood  through  the  right  ventricle  into  the  pulmonary  arterj^  The 
inability  of  the  right  ventricle  to  empty  itself  causes  an  accumulation  of 
blood  in  the  right  auricle  and  also  in  the  general  venous  system.  TLe 
ultimate  effect,  therefore,  of  all  valvular  disease  of  the  heart  is  failing 
compensation  and  venous  congestion  throughout  the  body. 

The  laboring  heart  then  beats  appreciably  and  sometimes  tumalta- 
ously,  the  bronchial  mucous  membrane  becomes  swollen  from  the  conges- 
tion of  its  blood-vessels,  and  the  distended  pulmonary  capillaries  project 
into  the  alveoli,  which  are  thus  prevented  from  receiving  the  necessary 
quantity  of  air,  and  rapid  and  short  breathing  results,  indicative  of  the 
attempt  to  aerate  the  increased  quantity  of  blood  in  the  lungs.  This 
cardiac  dyspncea  is  therefore  chiefly  due  to  mechanical  causes  inter- 
fering with  the  normal  rapidity  of  the  flow  of  blood  through  the  longs 
and  with  the  admission  of  air  for  its  oxygenation.  It  is  therefore  of 
earlier  and  more  constant  occurrence  in  mitral  disease  than  in  affec- 
tions of  other  valves.  Both  inspiration  and  expiration  are  impeded, 
and  the  frequency  of  respiration  is  accelerated.  As  the  mechanical  dif- 
ficulties increase  in  consequence  of  the  progressive  weakening  of  the 
compensatory  hyi)ertrophy,  the  difficulty  of  breathing  becomes  more 
apparent,  and  is  constant,  instead  of  being  occasional  and  produced  only 
by  obvious  causes. 

The  dyspnoea  is  not  infrequently  manifested  in  the  form  of  cardiac 
dsthma^  which  occurs  more  frequently  in  aortic  than  in  mitiul  disease,  and 
occurs  in  fibrous  myocarditis  or  in  simple  dilatation  of  the  left  ventricle. 
The  attacks  are  occasioned  by  some  obvious  exciting  cause,  as  unusual 
physical  exercise,  mental  or  moral  disturbance,  an  attack  of  indiges- 
tion, prolonged  exposure  to  cold,  or  may  occur  without  any  appreciable 
exciting  cause.  The  patient  is  not  infrequently  aroused  from  sleep  by  a 
sense  of  substernal  C/Onstriction,  and  the  asthmatic  attack  rapidly  pro- 
gresses, anxiety,  orthopntBa,  cyanosis,  sweating,  and  coldness  of  the  skin 
being  pi*esent.  The  pulse  is  quickened  and  of  diminished  tension.  Often 
moist  r&les  are  to  be  heard  in  the  jwsterior  and  lower  portions  of  the 
lungs,  and  dry  r&les  are  i^resent  elsewhere.  There  is  usually  little  or  no 
exi)ectoration,  although  in  extreme  cases  acute  iedema  may  occur  and 
a  bloody  frothy  fluid  be  raised.  The  paroxysm  may  last  an  hour  or 
more,  gradually  lessening  in  severity  until  it  fades  away.  The  attacks 
recur  frequently  or  after  long  periods  of  intervening  freedom  from  dis- 
turbance, according  to  the  cause  and  the  effects  of  treatment. 

The  especial  variety  of  dyspniea  to  which  the  term  Cheyne-Stokes 
hr€aihin{i  is  applied  occurs  also  in  the  failing  compensation  of  cardiac 
disease,  especially  in  aortic  affections,  fibrous  myocarditis,  and  fatty  de- 
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SvMFroMB- — The  Bymptoms  of  chronic  endocarditis  are  those  of 
chronic  valvular  disease  of  the  heart,  and  are  of  gradual  de\^elopnient  in 
consequence  of  the  progressive  nature  of  the  vahiilar  den>ruiity  and  tlie 
Bimultaneous  conipeusatory  hypertrophy  of  the  wall  of  the  heart  The 
existence  of  a  chronic  endocarditis  is  often  recognized  on  physical  exani- 
ination  before  any  symptoms  arise,  or  is  discovered  when  cardiac  symp- 
toms appear  in  the  course  of  an  acute  recurrent  eudocaj-ditis. 

The  ei!ect  of  the  thickeniug,  contraction,  calcification,  or  perforation 
of  the  valves  is  such  deformity  as  to  interfere  with  their  function  or  tcj 
produce  an  obstruction  at  the  orifices  which  they  guard.  Either  the 
valves  l^ecouie  ineompetent  to  close  the  orificCj  and  hence  permit  a  re- 
gxu'gitation  of  the  cohimn  of  blood,  or  a  nai'rowiiifj;:  of  the  orifice  is 
occasioned,  causing  obstruction  to  the  passage  of  l)kH)d.  The  incompe- 
tence of  the  vjilves  to  close  the  orifice  is  usually  design:itetl  imuffieieuc)/, 
while  obstruction  to  the  pasvsage  of  blood  through  the  orifice  is  indi- 
cated by  the  term  Htmioms,  Ofien  the  alterations  of  the  valves  ai-e  such 
that  the  orifice  is  narrowed  and  the  valves  are  unable  to  cl<3se  the  t»pen* 
lug,  hence  incompetence  and  stenosis  coexist.  A  distinction  is  drawn 
between  organic,  relative,  arnl  fnnctional  insufficiency  of  the  valve.  In 
the  first  the  inability  to  close  the  orifice  is  the  result  of  anatomicid 
changes  in  tiie  valves  or  at  the  orifice.  In  relative  insuffieiency  the 
normal  valves  are  unable  to  close  the  orifice,  owing  to  its  dilatation 
with  the  dihitatiou  of  the  hejii't,  whercius  in  fiuictiooal  insutEcicncy 
the  papillary  muscles  are  so  weakened,  usually  in  consequence  of  fatty 
or  fibroas  degeneration,  im  to  l>e  uuable  to  hold  the  valve-curtains  in 
place. 

The  immediate  effect  of  incompetence  of  the  valves  or  of  stenosis  of 
the  orifice  is  an  overfilling  of  the  auricle  or  the  ventricle,  which  is  able 
to  empty  itself  only  by  increased  work.  If  the  valves  are  insufficient,  the 
ventricle  or  the  auricle,  according  as  the  crescentic  or  the  cuspid  valves 
are  affected,  becomes  distended  not  only  by  the  blood  which  normally 
enters  in  sufficient  quantity  to  fill  it,  but  also  by  the  return  of  blood 
already  expelled  which  leaks  through  the  incompetent  valves.  In  steno- 
sis additionLd  work  is  demanded  of  the  hearts  to  foi'ce  tli  rough  a  nar- 
rowed opening  the  normal  quantity  of  blood  contained  by  the  (^vifcy. 
This  additional  work  is  accomplished  by  means  of  an  increase  of  the 
heart- muscle,  to  which  the  term  compensator}^  hypertrophy  is  applic<L 
That  such  hypertrophy  may  take  place  it  is  necessary  that  the  digestion 
be  relatively  normal,  that  sufficient  and  suitable  nourishment  be  had, 
and  that  the  various  functions  of  the  body  be  in  good  working  order. 
Since  the  valvular  lesions  tend  to  produce  increased  deformity  in  the 
coui-se  of  time^  the  hypertrophy  also  progresses,  and  as  long  as  it  is  suf- 
ficient little  or  no  disturbance  to  the  comfort  of  the  individual  results. 
It  however,  digestion  fails,  or  food  is  defective  in  quality  or  quantity,  or 
repeated  unusual  demands  are  made  upon  the  heart,  the  muscular  fibre 
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and  the  intestine,  and  chronic  catarrah  of  the  gafitro-intestinal  mucoog 
membrane  follows,  which  interferes  with  digestion  and  thus  cheeks  the 
effectnal  nutrition  of  the  hypertrophied  heart 

In  the  early  stage  of  portal  obstruction  the  spleen  is  moderately  en- 
larged, while  in  the  later  stage  its  density  becomes  increased,  the  process 
being  similar  to  that  which  takes  place  in  the  liver. 

The  check  to  the  flow  of  blood  from  the  kidneys  interferes  with  the 
transudation  of  fluid  through  the  glomeruli  and  causes  the  kidneys  to 
become  dense  and  purple,  a  condition  to  which  the  term  eyancik  in- 
duration  is  applied.  The  quantity  of  urine  is  diminished,  and  its  specific 
gravity  is  increased.  There  is  an  abundant  brick-dust  sediment,  with 
occasional  red  blood-corpuscles,  and  perhaps  a  trace  of  albumin,  which 
characteristics  of  the  urine  are  indicative  of  a  chronic  passive  congestion 
of  the  kidneys. 

As  the  result  of  prolonged  congestion  of  the  peripheral  venous  sys- 
tem, a  transudation  of  fluid  from  the  veins  eventually  takes  place^  and 
dropsy  appciirs.  The  fluid  in  cardiac  dropsy  is  usually  first  observed 
in  that  pait  of  the  body  from  which  blood  is  returned  to  the  heart  with 
the  greatest  difficulty,— namely,  in  the  feet,  especially  about  the  ankles. 
The  oedema,  therefore,  in  ambulatory  patients,  is  at  first  noticed  at  the  end 
of  the  day,  disappearing  during  the  night ;  but  with  the  increasing  weak- 
ness of  the  heart  the  di-opsy  increases,  and  afiects  the  thighs,  the  walls 
of  the  chest  and  abdomen,  and  the  scrotum.  Eventually  fluid  appears 
in  the  peritoneal,  pleural,  and  pericardial  cavities ;  finally  it  is  poured 
into  the  lungs,  and  then  often  proves  the  immediate  cause  of  death. 

Among  the  most  important  of  the  complications  of  chronic  valvular 
endocarditis  is  embolism.  The  formation  of  thrombi  is  promoted  by  the 
stagnation  of  the  blood  and  an  alteration  of  the  surface  over  which  the 
blood  passes :  hence  they  are  pi<esent  in  those  parts  of  the  heart  in 
which  the  current  moves  the  slowest,  namely,  in  the  auricular  appen- 
dages and  in  the  intertrabeeular  recesses,  which,  in  the  dilated  heart 
particularly,  form  pockets  sunk  into  the  wall.  They  arise  also  in  the 
widened  recesses  above  the  valves  of  veins,  esi>eciiAly  of  the  legs  and 
in  the  dilated  and  sacculated  pelvic  plexus  of  veins.  The  thixjmbi, 
becoming  dislodged,  are  carried  along  as  emboli,  and  produce  the  various 
phenomena  of  embolism  according  to  their  place  of  origin  and  distribn- 
tion.  Venous  emboli  and  those  from  the  right  side  of  the  heart,  which 
are  obviously  the  more  numerous  owing  to  the  greater  surface  from  which 
they  may  arise,  follow  the  distribution  of  the  pulmonary  artery,  and  ac- 
cording to  their  size  either  produce  sudden  death  when  unable  to  pass 
into  the  primai*y  divisions  of  the  pulmonary  artery,  or  give  rise  to  large 
or  small  wedge-shaped  masses  of  embolic  infarction  of  the  lungs.  Em- 
boli transferred  from  the  left  side  of  the  heart  also  cause  sudden  death  if 
too  large  to  pass  through  the  mitral  or  the  aortic  orifice,  and  when  small 
may  reach  the  brain,  causing  aphasia  or  hemipl^^  or  pass  into  the 
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generation.  In  this  variety  of  dyspnoea  the  patient  eeiiBe^  to  bi^athe 
for  an  interval  of  fifteen  to  thirty  or  more  seconds,  when  the  breathing 
begins,  hecoming  nip  idly  and  progressively  quickened  for  an  interval  of 
several  seconds^  after  which  the  respirations*  are  fewer  and  longer  and 
finally  ceiuse,  the  inspiration*^  l>eing  resnnied  at  intervals  of  a  minute. 
more  or  h*ss,  Dnring  the  period  of  arrested  V>reatbing  the  pidse  is  rapid 
and  weak,  but  becomes  slower  and  stronger  with  the  beginning  of  respira 
tion.  CheyneStokes  breathing  occurs  during  Bleep  or  when  the  patient 
is  awake,  and  is  continuous  or  paroxysniaL  Its  oecnrrence  is  usually 
indicative  of  a  late  stiige  in  failing  eompeusation,  although  we  have 
known  it  to  be  continued  at  intervals  for  a  period  of  two  yeara  It  is 
fiTfpiently  relie^'ed  by  appropriate  treatment. 

The  difficulty  of  re^spiratiou  is  added  to  in  the  course  of  time  by  a 
transudation  of  serum  from  the  blood-vesseK  which  accuoiidates  in  the 
alveoli  and  bronchi,  thus  further  interfering  with  the  admission  of  aii*. 
I  !Plie  aheular  e[>itheliuni  is  desquamated,  led  blood- corpuscles  pjias 
thi*ough  the  walls  of  the  blood-vessels,  the  blood  coloring  matter  precipi- 
tates, and  the  lung  becomes  dense,  of  an  iron-rust  color,  and  contitins 
abundant  blood  and  H<*ruui,  the  condition  kni>wn  as  brown  imiuration, 
Kupture  of  the  pidmnnary  vessels  alsi>  occui*s,  portions  of  the  lung 
becoming  engorged  with  blood  and  presenting  a  state  of  iulm^ction 
resembling  that  caused  by  embylLsui. 

As  t!ie  hypeitrophy  of  the  right  side  of  the  heart  fails  to  force  blood 
through  the  lungs,  congestion  of  the  peripheral  venous  system  results. 
The  distended  jugular  veins  are  apparent  as  diirk-blue  lines  or  cords, 
which  are  in  constant  motion  in  part  from  the  transmission  to  the  dis- 
tended vein  of  the  impulse  of  the  auricular  contnu^tion,  in  part  from 
recurrent  diminution  in  volume  during  inspiration.  An  actual  venous 
pnlssition  synchronous  with  the  systole  of  the  heart  exists  when  in  tri- 
cuspid insufficiency  the  dilatation  of  the  veins  is  sulficient  to  produce 
incompetence  of  the  valves  at  the  entrance  of  the  jugular  into  the  in- 
nominate vein.  The  smaller  veins  become  dilated  and  tortuous,  and  the 
capillaries  are  so  distended  with  blood  that  the  skin,  especially  of  tlu*  face, 
ears,  fingers,  and  toes,  becomes  of  a  blue  color.  The  nutrition  of  the  tips 
of  the  fingers  and  toes  is  affected,  and  they  become  clubsluiped.  The 
first  effect  of  the  venous  congestion  of  the  liver  is  to  produce  such  en- 
largement of  this  gland  that  the  anterior  border  may  be  found  below 
the  level  of  the  navel.  The  enlarged  liver  may  receive  and  transmit 
the  impulse  from  the  aorta,  which  is  to  be  distinguished  from  the  ex- 
pansile pulsation  due  to  venous  engorgement  in  tricitspid  insufficiency. 
With  the  persLsti^ncc  of  the  c^>ngestiou  destruction  of  the  liver-cells  and 
moderate  increase  of  the  fibrous  tissue  take  place,  finally  resulting  in 
the  formation  of  the  small  pigmented  liv(*r  known  jis  the  nutmeg  iieer. 
The  obstruction  to  the  passtige  of  blood  through  the  liver  causes  pa*ssive 
congestion  of  the  radicles  of  the  portal  vein  in  the  walls  of  the  stomach 
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spleeo  and  produce  a  localized  splenitis^  more  rarely  obliterate  the  splenic 
artery  and  give  rise  to  a  secondary  thrombosis  of  the  splenic  vein  extend- 
ing t4>  the  snperior  mesenteric  vein,  nsnally  ending  in  fiital  hemorrhagic 
infarction  of  the  intestine.  If  the  emboli  are  carried  to  the  kidneys,  focal 
ne<?rosis  occnrs,  which  may  involve  an  entire  kidney  if  the  trunk  of  the 
renal  artery  is  obstructed,  the  symptoms  lieing  those  of  an  acute  hemor- 
rhagic nephritis,  or  the  emboli  may  t»e  carried  inU}  the  arteries  of  the 
extremitieSj  prodncing  temporarj^  functional  disturbance  or  necrosis  and 
gangrene. 

Pbog NOBIS, — ^The  prognosis  of  valvular'  endocarditis  is  more  dependent 
upon  genenil  conditions  than  uj^on  the  valve  concerned  or  the  nature  of 
its  lesion.  While  comi^ensatiou  is  stitisAiCtory  the  imnnxliate  prognosis 
is  favoi-able.  The  existence  of  causes  which  tend  to  enfeeble  compensa- 
tion makei^  the  prognosis  correspondingly  serious.  In  the  valvular  en- 
docarditis of  children  hypertrophy  and  dilatation  rapidly  progress,  and 
compenssition  is  earlier  than  in  the  endocaiditis  of  adults,  in  whom  com- 
pensatory hypertrophy  is  of  more  gi'adnal  occurrence  and  keeps  a  more 
uniform  pace  with  tlie  disturbanceis  to  tie  overcome.  The  endocarditis 
of  elderly  people,  so  frequently  the  result  of  arterio-sclerasis,  may  exist 
for  yearn  with  but  little  disturbance^  provided  the  general  nutrition  is 
relativ€*ly  normal.  The  habits,  exposure,  and  occupation  of  the  person 
diseased  are  alsu  important  in  prognosis.  Excessive  action  of  any  sin-t, 
mental^  moml,  or  physical,  increjtses  the  demand  upon  a  heart  readily 
displacfMl  from  a  condition  of  equilibrium,  and  sudden  or  prolonged 
strains  often  produce  extreme  disturbances  of  balance.  Pregnancy  and 
parturitiim  act  a*s  continuous  or  temporary  causes  of  increased  work  of 
the  heart,  and  repeated  child-be;u4ng  tends  rapidly  to  weaken  compen- 
sation. If  puerperal  infection  follows  childbirth,  the  localization  of  the 
liacteria  upon  an  already  diseast^d  valve  is  of  frequent  occurr*Mice. 

Diseajse  of  the  valves,  whether  acute  or  chronic,  local  or  general, 
increases  the  gravity  of  the  prognosis  of  any  disease,  but  especially  of 
pneumonia,  typlioid  fever,  or  other  severe  or  prolonged  infection,  of 
hbrous  myocarclitiSt  and  of  prolonged  anaemia.  The  danger  is  less  imme- 
diate provided  the  degenerated  myocardium  can  be  stimulated  by  the 
action  of  such  a  remedy  im  digitalis  or  strophanthus. 

Opinions  differ  as  to  the  prognosis  of  chronic  valvular  endocarditis  in 
relation  to  the  valve  ailected  ;  but  it  is  gem^rally  agreed  that  disease  of 
the  valves  of  the  right  side  of  the  heart  earlier  i>rovc.^  fatal  than  that  of 
the  left,  in  consequence  of  the  more  inimtHliate  produ(*tion  of  cyanosis 
and  dropsy,  the  usual  terminal  symptoms  of  valvular  endocarditis.  Of 
mitral  or  aortic  disciiKe  occurring  before  middle  life,  the  former  is  sooner 
associated  with  evidence  of  failing  compensation  than  the  latter,  and  in 
general  compensatory  hypertrophy  of  the  right  ventricle  yields  earlier  to 
dtetorbance  of  nutrition  than  hypertrophy  of  the  left  ventricle.  Writem 
particularly  disagree  as  to  the  more  serious  import  of  stenosis  or  insuffi- 
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oiency  of  the  aortic  and  mitral  valves.  This  differenoe  of  opinion  probably 
depends  in  large  part  upon  the  foot  that  stenosis  of  the  orifice  is  gener- 
ally, if  not  always,  associated  with  incompetence  of  the  valve,  the  degi^ 
of  which  varies  within  wide  limits,  whereas  primary  insufficiency  of  the 
valve  is  usually  unaccompanied  by  obstruction  at  the  orifice.  Sadden 
death  after  middle  life  in  the  presence  of  effective  compensation  is  mow 
likely  to  occur  in  aortic  insufficiency  in  consequence  of  the  fi^uent 
simultaneous  disease  of  the  coronary  arteries.  Sudden  death,  however, « 
not  infrequent  in  mitral  stenosis,  but  when  it  does  occur  it  is  the  result 
of  embolism  of  the  valve-orifice,  or  of  the  pulmonary  arteiy  from  thrombi 
formed  in  consequence  of  the  sluggish  circulation  in  the  later  stages  of 
failing  compensation.  The  prognosis  is  always  more  unfavorable  in 
combined  valvular  disease  than  in  the  affection  of  a  single  valve. 

MITRAL   INSUFFICIENCY. 

The  commonest  of  all  the  valvular  affections  is  mitral  insufficiency, 
which  may  oe<*ur  alone  or  in  combination  with  stenosis.     The  immediate 
effect  is  the  regurgitation  of  blood  into  the  left  auricle  during  the  con- 
traction of  the  left  ventricle.     This  tends  to  prevent  the  reception  of  the 
normal  amount  from  the  pulmonary  veins  and  to  produce  a  diminished 
flow  from  the  ventricle  in  systole.      The  auricle  thus  becomes  overdLs- 
tended,  its  cavity  dilated,  and  its  wall  hypertrophied,  although  compen- 
sation is  chiefly  obtained  by  hypertrophy  of  the  right  ventricle.    The 
signs  of  mitral  insufficiency  are,  therefore,  a  systolic  murmur,  reenlting 
from  the  regurgitation  of  the  blood-current^  and  to  be  heard  loudest,  at 
the  apex.    The  murmur  varies  in  intensity,  but  is  increased  on  slight 
exertion,  even  on  change  of  position,  especially  from  the  horizontal  to 
the  vertical.     When  loud  it  is  to  be  heard  elsewhere,  especially  in  the 
axilla  and  the  back.   In  rare  instances  it  may  be  heard  at'  the  left  of 
the  sternum  directly  over  the  valve,  and  is  sometimes  continued  into 
the  diastole.      According  to  the  degree  of  alteration  of  the  valve  the 
murmur  may  or  may  not  be  accompanied  by  the  first  apex-sound.    The 
area  of  cardiac  dulness  is  increased,  especially  in  the  transverse  direc- 
tion, and  in  extreme  cases  may  extend  from  beyond  the  left  inammil- 
lary  line  to  the  right  of  the  sternum.     In  young  persons  with  a  yield- 
ing thoracic  wall  a  bulging  of  the  prtecordial  area  may  exist     In  con- 
sequence of  the  hypertrophy  and  dilatation  of  the  right  ventricle  the 
apex-beat  is  intensified  and  perceptible  over  a  greatly  enlarged  area, 
and  the  pulmonic  second  sound  to  be  hciird  near  the  sternum  in  the 
second  left  intercostal  space  is  strongly  a(*centuated,  on  account  of  the 
increased  pressure  agaiast  the  wall  of    the  pulmonary  artery.      Tlie 
aortic  second  sound  is  enfeebled  from  a  diminished  pressure  against  the 
aortic  wall,  and  may  he  inappreciable  at  the  apex.     The  pulse  is  of 
diminished  volume  and  tension.     There  may  be  no  symptoms  for  years, 
during  which  the  compensation  is  sufficient,  except  on  exertion,  when 
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temponiry  shortness  of  bi'^iith  and  a  quickened  pulse  occur.     As  com- 
pensation fails  cyauasis  occurs. 

SyBt<*lic  mui*mui*s  often  loud  in  chai^cter  may  be  heard  at  the  apex 
aud  be  tmnsmitted  into  the  axilla  independently  of  organic  disease  of 
the  mitml  valve.  Such  ninj^murs,  fnnetionid  or  htemic,  occur  in  a  variety 
of  diHeaS4»s,  even  in  robust  pemons  in  vigorous  healthy  as  shown  by  Prince 
in  his  examination  of  candidates  for  the  position  of  liremau  or  policeman, 
but  are  not  associated  with  increase  in  the  area  of  cardiac  dulneas. 


I 


MITRAL   STENOSIS. 
Kext  in  fiwinency  to  mitriil   insufficiency  is  stenosis  of  the  mitral 
orifice^  the  innnediate  eflFecta  of  which  are  essentially  the  stime  as  those 
of  insufficiency, — namely,  dilatation  and  hyx>ertrophy  of  the  left  auricle 

and  hypertrophy  and  dilatation  of  the  right  ventricle.  A  diastolic  nanr- 
niur  occurs  as  the  left,  auricle  forces  bl(K)d  into  the  ventricle,  ending  with 
the  production  of  the  first  sound,  increased  on  exertion,  and  is  heard 
loudest  at  the  apex.  This  mnrmnr  often  increases  in  intensity  at  the 
end  of  diiistole,  and  m  perhaps  first  heard  at  this  time ;  it  is,  therefore, 
often  called  presystolic.  The  diastolic  murmur  is  often  associated  with  a 
systolic  mnrnuir  fi*om  the  frequent  combination  of  insuflicieucy  with  ste^ 
nosis*  The  area  of  car^diac  dulness  is  increased  laterally,  and  may  extend 
from  the  right  of  the  sternum  to  the  mam  miliary  line.  The  apexlieat  is 
usually  felt  in  the  fifth  intercostal  space  in  the  vicinity  of  this  line.  The 
second  heart  soimd  is  frequently  reduplicated,  and  Guttmaun  considei'S 
this  an  important  diagnostic  sign  of  mitral  st€?uc>sis,  since  tho  duplica- 
tion is  at  times  to  1x3  heard  dnriu^^  the  temporary  absence  of  the  murmur. 
In  consequence  of  the  hjT>ertrophied  right  ventricle  there  is  accentuation 
of  the  pulmonic  second  sound.  Another  impoi-tant  sign  of  mitral  stenosis 
is  the  purring  thrill,  increasing  on  slight  exertion,  and  to  be  felt  near  the 
ap€»x.  The  judse  is  weaker  than  in  mitral  insufficiency,  and  is  usually 
irregular.  The  signs  of  congestion  of  the  pnlmouarj^  and  of  the  periph- 
eral veins  occur  earlier  than  in  mitral  insufficiency, 

AORTIC  INSUFFICIENCY. 

In  aortic  insufficiency  the  ventricle  becomes  distended  by  the  admls- 
sion  of  blood  during  the  diastole  both  from  the  left  auricle  and  fi^om  the 
aorta.  An  abnormally  increased  quantity  of  blood  is  thus  coustautly  being 
received,  which  is  to  Iw-  exi>clled  otdy  by  iucreased  work  :  hence  the 
ventricle  becomes  hypertrophied  and  the  whole  heart  is  eula.rg**d.  The 
physical  signs  are  a  prolonged  diastolic  mnrmnr,  C4>ntinncd  downwiird 
towards  the  apex,  heard  with  greatest  intensity  in  the  midsternal  region, 
and  sometimes  extended  to  the  right  and  left  of  the  sternum.  The  second 
sound  of  the  heart  is  either  obscured  by  the  murmur  or  is  al>sent  in 
consequence  of  the  disease  of  the  valves,  A  systolic  murmur  due  to  an 
aasociateil  narrowing  of  the  oi'itice  is  sometimes  also  to  be  heiu'd,  especiaDy 
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at  the  second  right  intercostal  sx>ace,  although  it  may  be  very  fidnt.  At 
the  apex  a  83rstolic  as  well  as  the  diastolic  munnor  is  to  be  heard,  either 
transmitted  from  the  aortic  orifice  or  resulting  from  organic  or  fane. 
tional  mitral  incompetency.  In  the  latter  ease  the  first  heart-soond 
is  not  present  at  the  apex.  On  auscultation  of  the  carotid  and  sub- 
clavian arteries  the  diastolic  murmur  is  sometimes  transmitted,  also  a 
double  murmur  when  existing  at  the  aortic  orifice,  and  the  second  soand^ 
if  present,  is  transmitted.  If  the  arteries  are  compressed,  a  murmur  is 
readily  produced,  and  on  pressure  upon  the  femoral  artery  a  double 
murmur  and  even  two  sounds  may  be  heard.  A  systolic  sound  is  to  be 
heard  on  auscultation  of  the  arteries,  even  of  those  at  the  wrist 

The  area  of  cardiac  dulness  is  increased,  especially  in  length,  and 
may  extend  as  low  as  the  seventh  rib  and  beyond  the  left  mammillaiy 
line.  The  apex-beat  may  be  found  outside  the  nipple  in  the  sixth  in- 
tercostal space,  and  is  perceptible  over  a  wide  area,  heaving  of  the  chest 
being  associated  with  each  beat  of  the  heart  The  visible  and  palpable 
arteries  are  dilated  and  tortuous,  and  pulsate  strongly.  The  contraction 
of  the  powerful  left  ventricle  causes  the  ai'teries  to  be  at  once  distended 
to  the  maximum,  and  an  immediate  fall  of  the  tension  results  from  the 
inability  of  the  valves  to  hold  the  column  of  blood.  This  pulse,  the 
water-haminer  or  Gorrigan  pulse^  is  often  more  readily  recognized  at  the 
wrist  by  holding  the  arm  upright  The  capillaries  are  frequently  dig- 
tended  and  visibly  beat,  as  may  be  seen  in  the  pulsating  flush  of  the 
cheeks  or  of  the  bed  of  the  naii  made  ansemic  by  pressure  upon  the  nail, 
or  of  the  everted  lower  lip  through  a  piece  of  glass  pressed  upon  the 
mucous  membrane. 

Aortic  insufficiency  usually  exists  without  symptoms  for  nmny  years, 
owing  to  the  efficient  compensation  caused  by  hypertrophy  of  the  left 
ventricle.     Palpitation  is  oftien  not  apparent,  except  on  exertion,  until 
compensation  fails,  when  the  attacks  become  more  frequent.     The  palpi- 
tation may  be  associated  with  throbbing  headache  and  wakefulness,  and 
the  patient  be  unable  to  lie  on  the  left  side.     A  feeling  of  faintneas, 
especially  on  assuming  the  erect  position,  dizziness,  and  flashes  of  light 
occur.    There  is  frexjuent  pain  referred  to  the  region  of  the  heart  and 
sometimes  extending  into  the  left  arm  (angina  pectoris),  and  dyspnoea 
is  very  troublesome.    These  symptoms  are  more  and  more  easily  induced 
by  exercise  or  indigestion;  finally  the  mitral  orifice  becomes  dilated^ 
I'elative  insufficiency  occui'S,  and  the  symptoms  of  venous  congestion  of 
the  pulmonary  and  body  veins  result.   Death  not  infrequently  takes  place 
before  relative  insufficiency  of  the  mitral  valves  occurs,  either  suddenly 
from  cardiac  paralysis,  or  moi^e  giiidually  from  cerebral  hemorrhage  or 
arterial  embolism. 

AORTIC   STENOSIS. 

Aoitic  stenosis  is  the  least  frequent  of  the  valvular  affections  of  the 
left  side  of  the  heart,  and,  like  mitral  stenosis,  is  usually  combined  with 
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some  degree  of  iDeoiiiijett*iR*y.  The  efifeet  upon  the  veiitriele  Is  the  same 
as  that  from  jiortic  insxUlieieney, — that  is,  dilatation  aud  hypertrophy  re- 
sult, but  the  hyx>ertrophy  predominatea  over  the  dilatation.  A  systolic 
murmur  is  heard  loudest  neiu*  the  third  right  casta!  cartihige  and  extends 
into  the  hirge  arteriea  of  the  neck.  The  murmur  is  at  times  accompanied 
by  a  thrill,  which  when  lood  is  i<i  be  heard  throughont  the  c*ardiac  area. 
Tlie  second  aortic  sound  is  olten  combined  with  a  ditii^tolic  mormur,  from 
the  associated  insufficiency.  The  area  of  cardia**  dulnt*ss  is  increased 
downward  and  outward,  but  the  increase  is  modei^te  in  comparison  to 
that  resulting  from  aortic  insufticiency.  The  apex4x»at  may  l)e  powerful 
and  heaving  or  feeble  and  inconspicuous,  according  to  the  condition 
of  the  myocardium  and  the  degree  of  hypertrophy.  The  puLse  is  of 
small  volume,  of  increased  tension,  and  usnally  of  diminished  fni^piency. 
During  compensation  aortic  stenosis  produces  no  spuptoms.  With  fail- 
ing compensation  palpitation,  headache,  dizziness,  and  faintuess  occur, 
followed  by  cardiac  pain  and  dyspna^a  im  in  a4>rtic  insufi&cieucy. 


I 


TRICUSPID    INSUFFICIENCY. 

Tricuspid  iusufficiency  w^hen  organic  is  usually  the  result  of  a  foetal 
endocarditis,  although  in  rare  instances  it  may  be  due  to  endocarditis 
acquired  afterbirth^  in  which  Ciuse  disease  of  the  mitral  or  the  aortic  or  of 
both  valves  Ls  associated  with  it.  Eelative  insuflBciency  of  the  tricuspid 
valve  is  frequent,  and  is  the  usual  result  of  mitral  disease  and  sometimes 
of  aortic  endocarditis.  Tricusj)id  insufficiency  also  Ibllows  disciisesof  the 
lung  which  prevent  the  flow  of  blood  through  th^*  pulmonary  artery,  such 
as  emphysema,  fibrous  pneumonia,  and  broncliiectasls.  The  blood  regur- 
gitates into  the  right  auricle,  backs  into  the  vente  cava%  and  [iroduces 
engorgement  of  the  veins  of  the  body,  with  the  efTects  already  men- 
tioned, A  systolic  murmur  is  to  be  heard  at  the  right  of  the  lower  part 
of  the  sternum  and  nmy  extend  outward  from  this  region.  The  intensity 
of  the  second  pulmonic  sound  m  mther  diminished  than  increased;  any 
resulting  hypertroi>liy  of  i\w  right  ventricle  is  usually  moderate,  hence  the 
transverse  area  of  duhu^ss  is  but  slightly  increased,  and  the  apex-beatj 
though  forci!ih\  is  neither  diOnsed  over  a  wide  areamn*  nuicli  displaced. 
Especially  important  in  diagnosis  is  the  evidence  of  passive  congestion  of 
the  veins  of  the  Ijody,  characterized  by  the  jugular  pidse,  which  is  most 
foni'ible  in  the  right  iutrrnal  jugular  vein  and  whcji  the  patient  is  on 
his  back.  Ijcss  frequent  is  the  riMjoguitiou  of  expansile  pulsation  of  the 
liver  from  passive  congestion  of  the  branches  of  the  hepatic  veiu.  The 
symptoms  of  tricuspid  insufficiency  are  cyanosis,  dropsy,  aud  the  modi- 
fications in  fhe  seci'etion  of  urine  already  mentioned  in  the  symptoma- 
tology of  valvular  endocarditis.  These  symptoms  occiir  alone  or  are 
associated  witli  tiiose  of  respiratory  disturbance,  ncmnVmg  as  tricuspid 
insufficiency  exists  as  a  primary  or  as  a  secondary  cojidition,  indepen- 
dently or  associated  with  pulmouaiy  or  other  vidvular  lesion. 
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TRICUSPID   STENOSIS. 

Tricuspid  stenosis  is  extremely  rare,  and  is  usually  of  congenital  on* 
gin,  though  sometimes  acquired  after  birth,  in  which  case  it  is  associated 
with  mitral  or  aortic  or  both  mitral  and  aortic  disease.  In  oonsequeooe 
of  the  obstruction  to  the  flow  of  blood  through  the  tricuspid  oriiii«  the 
right  auricle  is  dilated  and  hypertrophied  and  the  peripheral  venoDs 
system  becomes  congested.  A  diastolic  or  a  presystolic  murmur  is  to  be 
expected  loudest  near  the  ensiform  cartilage,  and  is  thereby  to  be  distin- 
guished from  the  murmur  of  mitral  stenosis,  which  is  to  be  heard  near 
the  apex.  The  effects  of  tricuspid  stenosis  are  those  of  tricuspid  insof* 
ficiency,  but  are  of  more  rapid  occurrence. 

DISEASE   OP   THE   PULMONARY  VALVE. 

Endocarditis  of  the  pulmonary  valve  is  of  extreme  rarity,  usoally 
congenital,  although  possibly  of  traumatic  origin  from  a  severe  strain 
after  birth.  A  diastolic  murmur  loudest  at  the  left  of  the  midstemal 
region  concealing  the  second  sound  of  the  heart-  is  to  be  expected  in  ;wrf- 
monary  inmfficiency.  This  murmur  is  sometimes  associated  with  a  sys- 
tolic murmur,  which  is  to  be  differentiated  from  the  murmur  of  aortic 
stenosis  by  the  predominance  of  the  symptoms  of  dilatation  and  hyper- 
trophy of  the  right  ventricle  and  of  distui*bances  of  the  pulmonary  cir- 
culation. A  palpable  thrill  has  been  recognized  to  the  left  of  the 
sternum.  FiUnionary  stenosis  is  of  more  frequent  occurrence,  and  is  \m 
ally  associated  with  a  perforated  septum,  patent  ductus  arteriosus,  and 
other  alterations  of  the  heart,  to  which  attention  has  been  called  on 
page  637.  In  pulmonary  stenosis  a  systolic  souffle  is  to  be  expected  at 
the  left  of  the  sternum  near  the  third  costal  cartilage,  accompanied  by 
palpable  thrill  and  associated  with  hypertrophy  of  the  right  ventricle. 

Treatment  of  Cheonio  Heabt  Disease. 

Although  chronic  heart  diseases  vary  greatly  in  the  character  and 
seat  of  the  lesion,  yet  when  viewed  from  a  therapeutic  stand-point  all 
cases  have  so  much  in  common  that  we  have  thought  the  treatment 
could  be  made  most  clear  by  a  general  discussion  under  one  heading. 

There  are  three  conditions  of  the  heart  as  to  power :  first,  that  in 
which  the  power  is  excessive ;  second,  that  in  which  the  power  is  normal; 
third,  that  in  which  the  power  is  below  the  norm.  For  the  sake  of 
brevity,  in  this  article  the  heart  in  which  the  muscle  is  excessive  is 
spoken  of  as  hypertrophieii ;  that  in  which  the  muscle  is  weak,  as 
dilated  :  this  entirely  iudei)endently  of  the  question  whether  the  internal 
cavities  of  the  heart  are  or  are  not  increased  in  size. 

Although  an  altered  valve  or  valve-oi)ening  can  in  no  way  be  restored 
to  its  int^rity,  exc^^pt  in  functional  insufficiency,  yet  severe  valvular 
disease  may  exist  for  many  decades  without  giving  serious  inconveniencse 
to  its  subject ;  the  reason  being  that  there  has  been  such  increase  in  the 
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power  of  the  heart-muscle  as  to  compensiit^  for  the  valvular  disease. 
Thiia  if  thi*re  be  such  ii  leak  at  a  valve  as  shall  rec|nire  x  inereaise  of 
power  to  overoome  the  lorn  of  blooti,  it  is  plaiu  that  if  the  heart- muscle 
ha«  gained  exactly  it:  power,  little  ioi mediate  evil  will  result  from  the 
diseased  valve:  such  a  heart,  m  spoken  of  liS  hjiviug  uudergoue  '^com- 
pensatory hy|rt?rtrophy."  If,  however,  the  heart  hm  gained  only  half 
I  z  power,  although  it  is  absolutely  hypertrophied, — Le,,  eularged  and 
increased  in  power  as  contrasted  with  its  normal  self, — yet  it  is  rela- 
tively dilated  ;  that  is,  it  is  decreased  in  power  in  proportion  to  tlie 
work  refpiired  of  it :  such  a  heart  may  be  spoken  of  as  having  under- 
gone ** absolute  hypertrophy/'  *' relative  dilatation/-  It  must,  how- 
ever, be  understood  that  the  terms  relative  and  alwolute  hy|>ertrophy 
and  dilatation  are  not  used,  and  that  when  in  this  article  a  dilated  or 
weak  heart  is  spoken  of  the  meauiug  is  a  heart  weak  lor  the  work 
required  of  it. 

The  diagnosis  of  the  cardiac  condition  which  is  iLsefnl  for  the  purposes 
of  the  therapeutist  has  to  do  not  so  directly  with  the  natui-e  or  seat  of 
the  valvular  lesion  as  with  the  relations  t>etween  the  increase  of  work 
and  increjise  of  power.  The  usual  clinical  diagnosis  of  the  airdiae  lesion 
m  chiefly  of  practical  value  in  assisting  in  making  up  the  therapeutic 
diagnosis. 

A  feeble  murmur  to  the  therai)enttat  is  certainly  as  alarming  as  a 
loud  murmur,  because  it*^  teebleness  very  frequently  depends  upon  lack 
of  propulsive  power,  wljereas  a  very  loud  murmur  may  in  part  be  due 
to  the  fact  that  the  blo<:>d  is  driven  with  ffu'ce  over  the  disea*sed  valve. 
The  indications  of  strength  in  the  heart  are  strength  and  width  of  car- 
diae^  impulse,  loudness  and  rt^gnlarity  of  the  heart-sounds,  and  fulness, 
force,  moderate  slowness,  and  regularity  of  the  pulse.  On  the  other  hand, 
feebleness  of  the  heart -sounds  aud  of  the  impidsc%  rapidity,  feeblene^ss, 
iind  irregularity  of  the  pulse,  eoldues8  of  the  extremities,  and  especially 
venous  engorgement,  are  evidences  of  failing  heart-force.  Whenever 
there  is  a  marked  tendency  to  pjissive  congestiou  of  the  lungs,  to  con- 
gestion aud  enlargement  of  the  liver,  to  dropsii'al  eflpiisious  of  cai*diac 
origin,  heait- power  is  failing,  and,  whatever  the  valvulai'  lesion  may  be, 
the  treatment  is  that  of  cardiac  dilatation. 

The  only  resource^H  which  we  have  for  the  treatment  of  eardtar  hjfper- 
trophy  consist  iu  the  avoidance  of  such  violent  exerciftt*s  as  shall  call  the 
heart  into  excessive  activity,  and  iu  the  use  of  veratrum  viride  and 
aconite.  The  action  of  these  two  remedies  upon  the  heart  is  very  simi- 
lar :  aconite  is,  however,  more  generally  useful,  because  it  is  less  apt  to 
disturb  the  stomach,  and  becaase  its  influence  is  somewhat  more  per- 
sistent ;  from  one  to  two  drops  of  the  offi«*ial  tincture  may  be  given 
three  time«5  a  day.  Larger  doses  fu^  sometimes  required,  especially  in 
times  of  exccRsive  cardiac  excitement ;  although  few  patients  will  l>ear 
persistently  more  thau  three  drops  a  day. 
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In  the  treatment  of  cardiac  dtMatwn  rest  to  the  heart  is  of  the  atmci^ 
importance,  and  miLst  lye  enforced  with  a  rigor  proportionate  to  the  extejr 
of  the  heart  faihire  J  in  severe  Ciises  jirolonged  confinement  to  bed 
essential,  the  sec<mdary  bacl  effects  of  the  confinement  behig  overoomej 
necessary,  by  the  use  of  massjigt^  and  eleetricity ;  sometimes  avoidance 
even  of  intelleetual  excitement  is  8u  ni'cc\ssary  that  isulalion  and  all  the 
procedure  of  the  rest-enre  shonhl  be  io.sistetl  upon*  (Bee  page  402,)  In 
milder  cases  of  heart- fa iliite  it  may  only  be  requisite  to  avoid  violeQ^H 
exercise^  such  a.^  hill -climbing,  rnnuing  up-staii%  etc.  The  opinion  pal^ 
forth  by  ceiiain  clinicians  that  a  weak  heart  can  l>e  made  strong  by  sy^ 
tematic  exercise  of  the  Iieart  we  believe  to  be  fomnled  npon  the  eon-  ^ 
fouuding  of  cases  of  trtie  heart- weakness  with  thctse  in  which  the  heart  i^^ 
secondarily  weak  from  the  depot*! tion  and  invasion  of  its  tissues  by  fat. 

It  is  always  important  to  attend  c^arefidly  to  the  diet  in  a  case  uf 
cardiac^  dilatation ;   iisixally  concentrated   nutritious  food,  with  only  aJ 
moderate  amount  of  farinaceoiLS  artich^s,  is  the  best ;  but  when  an  active! 
gouty  diathesis,  or  a  tendency  tn  oljesity,  or  other  indication  for  the  use 
of  a  special  diet  existis^  the  best  results  are  to  be  obtained  by  the  uee 
of  the  diet  best  fitted  lor  the  needs  of  the  system.     Tobacco  must  he, 
forbidden.     Cofi'ee  is  often  deleterious*     Malt  liqnoi-s  are  to  be  used  with  j 
great  caution. 

The  drugs  which  are  directly  useful  in  cases  of  dilatation  are  caffeine. ' 
the  nitrites,  strophanthus,  digitalis,  and  stiyehnine.  It  is  essential  for 
the  proper  use  of  these  drugs  that  the  differences  in  their  physiological  j 
actions  lie  thoroughly  undemtood.  Cafl'eine  is  very  feeble  and  uncer- 
tain in  its  cardiac  action^  and  is  never  of  any  value  in  cardiac  dilatation  ^ 
save  as  an  adjuvant  to  the  more  positive  cnrdiants ;  as  a  diuretic  it  is  the 
most  active  of  the  heart  drugs,  and  is  there  tore  especially  useful  when 
there  is  a  tendency  to  suppT'ession  of  the  renal  secretion  or  to  drops- 
<^il  effusion.  The  nitrites  when  in  small  dose  panilyze  the  inhibitory  fl 
fibres  of  the  vagi,  and  probably  also  stimulate  the  heart-nniscle,  so  that  ' 
very  violent  cardiac  movements  result;  the  condition  of  stimulation, 
however,  passes  at  once  into  one  of  dangerous  scniation  if  the  doee  be  | 
increased  beyond  a  certain  point.  IVforeover,  the  nitrites,  by  paralyzing  ' 
the  vessel-walls,  and  probably  also  the  vaso-motor  centres^  widen  tJie 
blood-paths  and  lower  arterial  pressure.  Evidently  their  use  in  chnmic 
cardiac  dilatation  is  very  limited.  Of  the  nitrite^s  the  auiyl  salt  acts  in 
the  course  of  a  few  seconds  after  it«  exhibition,  and  releasee  the  s>^em 
from  its  infiuence  in  a  few  minutes.  It  is  of  no  value  in  heart  diseasee 
save  in  certain  brief  crises.  Nitroglycerin  is  distinctly  lt«s  fugacious  in 
its  influence  j  nevertheless,  the  action  of  a  full  therapeutic  dose  is  mam* 
fested  within  two  minutes  after  its  ingestion,  and  cc^ases  in  alx)nt  forty 
minutes :  so  that  when  given  for  a  continuous  efltect  nitroglycerin  must 
be  administered  at  least  every  hour. 

Strophanthus  is  primarUy  a  muscle-poison,  and  is  useful  because  the 
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muscle-fibres  connected  with  circulation  first  feel  its  action.  It  is  a 
powerful  and  very  certain  stimulant  to  the  heart- walls^  and  probably  also 
to  the  coats  of  the  arterioles.  It  is  absorbed  rapidly,  and  acts  qaickly 
and  persistently,  but  not  with  the  peculiar  permanence  of  digitalis.  It 
should  be  given  every  four  to  six  hours :  the  dose  of  the  tincture  is  five 
to  eight  minims ;  of  the  active  principle  strophanthin  the  dose  is  0.0002 
gramme.  In  severe  cases  of  cardiac  failure  strophanthus  is  less  positive 
and  certain  in  its  action  than  is  digitalis.  Although  it  is  undoubtedly 
capable  of  causing  death  as  a  poison,  we  have  never  seen  other  ill  effects 
than  gastric  irritation,  which  invariably  when  an  attempt  is  made  to 
posh  the  remedy  in  ascending  doses  soon  becomes  so  severe  as  to  create 
intolerance. 

Digitalis  is  absorbed  very  slowly  and  eliminated  still  more  slowly, 
80  that  its  influence  upon  the  circulation  may  continue  for  days  after  the 
cessation  of  its  administration.     It  acts  as  a  powerful  stimulant  to  the 
heart-muscle,  to  the  peripheral  pneumogastric  nerves,  to  the  vaso-motor 
centres,  and  to  the  muscle-fibres  in  the  walls  of  the  arterioles.     As  the 
circulation  of  the  heart- wall  suffers  even  more  than  the  general  circulation 
of  the  body  when  there  is  heart-feilure,  any  cardiac  drug  which  iucreases 
the  activity  of  the  circulation  affects  most  favorably  the  circulation  in 
the  heart- wall,  that  is,  the  feeding  of  the  heart-muscle,  which  in  many 
cases  has  been  at  the  same  time  overworked  and  underfed.     Of  all 
Imown  drugs,  however,  digitalis  is  the  most  powerful  in  its  permanent 
tonic  effect  upon  the  heart-nutrition.     As  has  been  shown  by  Gaskell, 
the  period  of  diastole  is  that  of  repair  of  the  heart-structure,  and  there 
seems  to  be  no  doubt  that  the  pneumogastric  nerve  has  a  trophic  func- 
tion, so  that  in  the  case  of  dilated  heart  digitalis  brings  more  food  (blood) 
to  the  heart- walls,  prolongs  the  periods  of  structural  upbuilding  of  the 
heart-muscle,  stimulates  the  trophic  nerve  which  dominates  cardiac  nu- 
trition, and  by  strengthening  inhibition  quiets  nervous  irritability.     As 
a  diuretic  digitalis  is  inferior  to  strophanthus. 

The  only  disagreeable  effect  which  is  often  produced  by  digitalis  is 
fUsturbonoe  of  digestion.  It  is  certainly  true  that  the  drug  is  capable  of 
a  cumulative  action,  although  this  is  denied  by  recent  authorities.  In  a 
case  of  pleuritic  effusion  in  which  digitalis  had  been  given  for  ten  days* 
or  more  in  large  doses,  no  effect  was  apparent  until  one  morning  the 
pulse  dropped  from  about  100  to  80 ;  the  remedy  was  withdrawn,  but  the 
pulse  steadily  fell  until  four  days  after  the  withdrawal  of  the  digitalis 
it  had  reached  40  per  minute,  and  at  that  rate  it  remained  for  several 
days  before  it  began  to  mount  towards  the  norm.  The  cumulative 
action  of  digitalis  is  to  be  chiefly  feared  when  the  drug  fails  to  produce 
increased  diuresis,  and  has  been  noted  at  various  times  immediately  after 
tapping,  for  ascites,  a  patient  who  has  been  using  digitalis  very  largely. 
The  x>oisoning  in  these  cases  is  without  doubt  produced  by  the  absorption 
into  the  blood  of  liquid  which  has  been  lying  in  the  tissues,  the  with- 
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dniwal  of  extenial  pressure  from  the  alxlominal  vessels  having  brought 

al3€iit  iocreiise  of  lumen  and  eonseqnent  tiiking  in  of  fluid.  Nevertb^ 
less^  the  t-umuliitive  action  of  digitulis  in  a  rare  phenomenon,  and  prob- 
ably never  becomes  dangerous  provided  the  dnig  be  withdrawn  at  the 
one^jming  of  the  first  s^ymptoms. 

The  slowue^ss  of  absorption  and  of  elimination  of  digitjilis  aflfectB  very 
materially  the  method  of  admin istration*  Whenever  there  is  a  cardiac 
crLsifi  and  haste  is  neeessary,  hypodermic  injections  of  the  tinettire  should 
Ik*  employed.  Ordiutu'ily  it  is  be*st  to  give  the  drag  at  intervals  of  from 
four  to  eight  horn's.  Failure  to  obtain  eflfeets  fi'om  it  may  be  due  to 
lack  of  lx>ldness  in  a<! ministration.  It  should  always  be  given  cautiously. 
the  pulse  carefully  watched,  and  the  remedy  withdrawn  'as  soon  afi  the 
beat  falls  tielow  85  (that  is,  if  verj-  large  doses  are  lieing  given)  ;  no  more 
of  the  drug  being  administereil  until  its  effects  begin  to  vanish. 

There  is  much  <*\'i<lence  in  metlical  litei-ature  as  to  the  superiority 
of  the  infusion  over  the  tinHtire,  tnit  this  apparent  superiority  resta 
simply  upon  the  fact  that  ordinarily  the  infusion  is  given  in  much 
larger  pro]>ortional  dase  than  Is  the  tincture.  The  tinetui^e  is  ten  Umm 
the  strength  of  tlie  iiifusi^m,  so  that  six  minims  (ten  to  twelve  drops i 
are  equal  to  one  tiuidrachm  of  the  infusiou.  The  dose  of  the  tincture 
may  be  set  down  as  froui  five  drops  to  a  fluidrachm,  that  of  the  infusion 
fr-om  a  fluidniehin  to  a  fluidounce.  Digit^^ilin  is  a  com|*lex  substance  :  as 
kept  in  thi*  drug  stores  it  is  of  various  composition,  and  cannot  be  relied 
upon  jts  a  representative  of  digitalis.  l>igitoxiu  has  lieen  used  by  some 
clinicians,  but  the  experiments  of  Robert  indicate  that  it  does  not  thor- 
oughly rcprmcut  digitalis,  and  we  have  never  employed  it. 

Strychnine  is  a  valuable  drug  in  cases  of  heart  failure  as  an  adjuvant 
to  digitiilis  or  strophanthus.  Its  influence  upon  the  circulation  is  not, 
liowever,  comparable  to  that  of  the  remedies  just  mentioned,  and  its 
effects  are  nevei^  very  pix)nounced.  It  may  be  given  in  much  larger  doeee 
than  those  commonly  us*.h1  ;  ordinarily  in  a  bad  Ciise  with  cyanosis  one- 
fifteenth  or  even  one- twelfth  of  a  grain  every  four  hours  nmy  soon  be 
reached  by  liscending  doses  without  the  production  of  any  symptoms  of 
strychnism. 

Cocaine  resembles  strychnine  very  closely  in  its  action,  and  in  had 
cases  it  may  be  well  to  give  it  alteraately  with  strychnine  in  one^jnarter- 
grain  doses. 

In  regtird  to  what  may  be  called  the  *' minor  heart  dmgs,'*  ammonia 
is  sometimes  uselnl  in  a  crisis  ;  it  is,  however,  such  a  powerfiil  local 
irritiuit  that  it  can  scarcely  lie  safely  iLsed  in  sufficient  dose  to  produce 
distinct  immediate  effect :  most  of  the  restoration  of  heart-function  which 
is  apfjareut  under  its  influence  is  really  reflex^  due  to  irritation  of  the 
peripheral  nerves  in  the  nasal  or  othei^  mucous  membrane.  At  l>est  the 
influence  is  so  fuga«cious  that  it  is  only  in  a  crisis  that  the  drug  is  of  any 
use. 
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Oactns,  eonyallaria,  and  adonidin  have  fidled  us  utterly,  and  seem  to 
have  no  practical  value.  Sparteine  has  been  very  highly  recommended 
by  Pawinski  and  Clarke  as  having  esi>ecial  power  in  controlling  nervous 
palpitation,  even  in  Oraves's  disease.  The  official  sulphate  may  be  given 
in  doees  of  one-fourth  grain,  increased  cautiously  to  two  grains,  if  neces- 
sary, every  six  to  eight  hours.  Our  experience  with  it  has  not  been  very 
bvorable. 

As  a^uvants  to  the  more  powerful  remedies,  alcohol,  ether,  or  Hoff- 
mann-s  anodyne  may  be  used  freely  in  cases  of  sudden  heart-failure. 
They  may  be  given  hypodermically,  but  produce  much  local  irritation, 
and  are  so  readily  absorbed  from  the  stomach  that  it  is  usually  preferable 
to  give  them  by  the  mouth.  In  Germany  camphor  is  very  much  used  as 
a  rapidly  acting  heart-stimulant  by  subcutaneous  administration ;  the 
ten  per  cent,  solution  in  olive  oil  of  the  German  Pharmacopoeia  may  be 
injected  i&  doses  of  one-half  to  one  fluidrachm,  or  a  solution  of  camphor 
in  ^er  may  be  employed. 

Success  in  the  treatment  of  heart  disease  dei)ends  largely  upon  the 
iD&nagement  of  the  secondary  conditions  produced  by  the  cardiac  lesion. 
The  portal  circulation  very  frequently  becomes  the  seat  of  excessive  con- 
gestion, which  may  manifest  itself  chiefly  in  derangement  of  the  function ; 
with  it  there  may  be  a  pronounced  increase  in  the  size  of  the  liver. 
Under  these  circumstances  there  is  no  remedy  of  equal  rank  with  the 
mercurials.     The  vegetable  cathartics,  which  are  alleged  to  have  active 
cholagogue  power,  are  of  very  little  value.    Sodium  phosphate,  especially 
the  mixture  of  sodium  sulphate  and  sodium  phosphate  with  potassium 
iodide  (see  formula  19),  is  often  of  service.     Nitrohydrochloric  acid  is 
sometimes  usefid.     All  these  drugs,  however,  are  entirely  secondary  to 
the  mercurials.     Very  frequently  purgative  doses  of  calomel  bring  the 
greatest  relief;  it  may  even  be  that  the  calomel  is  followed  by  a  fevor- 
able  action  of  the  digitalis  which  had  previously  been  without  avail. 
I*erhap8  more  often  the  continuous  use  of  small  doses  of  corrosive  sub- 
Umate  (one-twentieth  to  one-eightieth  of  a  grain)  has  a  very  happy  effect. 
In  many  cardiac  cases  iron  is  indicated  for  the  relief  of  the  secondary 
ansmia ;  under  such  circumstances  usually  the  tincture  of  ferric  chloride 
^th  corrosive  sublimate  gives  the  best  result 

Treatment  of  Special  Conditiofia. 
Early  Weeks  of  Valvular  Disease. — It  is  e6i)ecially  important  when 
an  acute  endocarditis  is  passing  into  valvular  lesion  that  great  care  be 
zeroised  to  fiavor  the  development  of  compensatory  hypertrophy.  Ex- 
cessive hypertrophy  is  a  very  rare  phenomenon  when  the  valvular  lesion 
lias  been  rapidly  induced  by  an  endocarditis.  Rest^  fresh  air,  carefully 
graded  exercise,  high  feeding,  and  the  habitual  use  of  digitalis  in  small 
doses  are  the  means  at  our  disposal  for  increasing  the  working  power  of 
the  heart  which  has  been  damaged  by  acute  inflammation.    Digitalis  is 
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iu  these  cases  much  superior  to  Biropliauthus,  on  account  of  the  greater 
trophic  influence  which  it  exerts  upon  the  heart.  There  are  practitioneri 
who  condemn  the  use  of  digitalis  iu  the  early  or  fonuative  stage  of  cardiac 
valvular  disease.  NeverthelesH,  ita  power  for  good  is  iu  many  cases  a£ 
this  time  greater  than  at  any  other,  and  it  is  certainly  when  properly 
used  incapable  of  harm  in  most  cases  in  which  the  valvular  lesion  has 
bef^a  produced  by  an  endociirditLs.  It  is  bo  rare  for  comi>ensatioii  in 
such  cases  to  become  excessive  that  the  danger  of  cardiac  hypertrophy 
may  l>e  considered  almost  nothing ;  if^  however,  there  should  be  signs 
of  excc^ive  cardiac  growth,  digitalis  should  be  omitted.  In  no  instaaoe 
should  it  be  given  in  such  dose  ivs  to  produce  an  habitual  puLse  of 
under  75.  When  under  care  compensatory  hypertrophy  hiis  been  ob^ 
tainedp  or  when  in  any  case  an  organic  cardiac  murmur  associated  with 
compensatory  hypertrophy  is  unexpectedly  discovered,  the  administra- 
tion of  heart,  tonics  should  be  avoided,  unless  at  intervals  when  temporary 
derangement  of  the  health  brings  the  circulation  below  tlie  normal  level 

The  question  whether  an  individual  should  be  told  that  he  hits  a  heart 
disease  or  not  is  often  of  somewhat  diflicult  solution :  probably  in  the 
minority  of  caaes  it  is  better  to  give  a  careful  warning,  along  with  the 
statement  that  cases  of  heart  dise:iso  often  live  comfortably  for  decades 
of  yearSj  because  in  no  other  way  can  the  patient  be  led  to  the  well 
regulated  life  that  is  necessary  for  his  continuous  good.  Under  these  cir- 
cumstances violent  uuiscular  exercise  should  be  interdicted  ;  care  should 
be  exercised  in  allowing  the  patient  to  go  intu  high  altitudes ;  daily  tepid 
or  cold  baths  should  be  taken,  the  Tnrlvisli  ami  very  hot  baths  being 
avoided  as  dangerous  if  there  is  distinct  heart- weakness.  Tobacco  is  not 
allowed  ;  alcohol  should  be  used  very  moderately,  if  at  all. 

Acute  Cardiac  Dilatation.— An  acut-e  attack  of  cardiac  dilatatioD 
or  failure,  if  of  severe  type,  may  be  due  to  the  blocking  up  of  a  branch 
of  the  coronary  artery.  If  the  branch  is  a  large  one,  a  fatal  rt^ult 
is  inevitable ;  if  it  is  small,  rec-overj^  may  occur,  though  the  symptoms 
at  fii^t  may  l>e  very  severe.  Severe  attacks  of  sudden  cardiac  failure 
may  occur  in  valvular  disease  with  or  without  apparent  cause;  they 
are  to  be  recogtiized  by  the  heart- pangs,  shortne^ss  of  breath,  irr^ular 
forced  respiration,  rapid  feeble  broken  pulse,  and  evidences  of  venous 
congestion.  When  these  symptoms  develop  with  great  rapidity^  when 
signs  of  venoiLs  engorgement  are  pronouncedj  and  orthopncea  exists  with 
cyanosis,  the  taking  of  t%venty  to  thirty  ounces  of  blood  by  venesection 
has  long  been  recommended  by  standard  atithorities.  We  believe  this 
teaching  to  be  correct,  but  it  is  plain  that  such  venesection  cannot  be 
repeated,  and  tliat  its  use  nuist  be  reserved  for  crises  in  which  the  di- 
lated feeble  hesirt  is  so  chw^e  to  the  point  of  giving  up  the  struggle  to 
move  the  large  amount  of  blood  in  the  body  that  the  efiect  of  the  more 
usual  treatment  cannot  he  waited  for.  (See  page  675.)  In  some  cas€«. 
especially  when  there  is  a  tendency  to  dropsical  eflhsion,  it  is  poesihle 
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to  reduce  the  volume  of  blcK)d  Rufficiently  by  rapid  free  purgation.  The 
ordinary  treatment  of  acute  heart-failure  with  backing  up  of  the  blood 
in  the  pulmonary  vemels.  resultinj):  in  pulmonic  oedenui  with  frothy 
bloody  expectoration,  may  be  8umme<l  up  as  follows  :  first,  the  um  of 
ab6olnt<e  rest ;  second,  the  adiniuistraiion  subcutanoously  of  small  doses 
of  morphine  and  atropine  to  quiet  the  nervoiLs  sj^stem ;  third,  the  free 
administration  of  alcoholic  stimulantB  by  the  mouth,  the  guarded  iLse  of 
uitroglyeerin,  which  dilates  the  general  blood-vessels  of  the  body  and 
probably  lessens  the  amount  of  work  necx»asary  for  the  left,  ventricle,  the 
hypodermic  injection  of  strychnine,  the  inhalation  of  oxygen  gsus,  which 
may  inerea^  oxidation  in  the  hlootl  and  ci*rtainly  does  strongly  su^*- 
port  the  patient  morally,  and,  finally,  the  free  use  of  digitalis.  Owing 
to  the  eaM^  with  which  the  stimulating  action  of  nitroglyeeriu  passeB 
into  cardiac  sedation,  large  doses  of  nitroglycerin  are  very  dangerous. 
Of  all  the  drugs  digitalis  is  the  mast  effica<;ious :  it  must  be  used 
in  large  doees.  From  twenty  to  thirty  minims  of  the  tincture  may 
l:>e  given  every  two  hours  if  required  ;  in  a  crisis  thirty  minims  of 
the  tincture  may  tie  given  immediately  hypodermically :  the  danger  of 
local  effects  is  lessened  by  not  injecting  more  than  fifteen  minima  in  one 
place. 

In  the  advanced  stages  of  chronic  cardiac  disease,  when  the  heart 
seems  entirely  unable  to  do  itn  work*  relief  will  often  be  afforded  by 
the  use  of  a  drachm  or  more  of  tincture  of  digitalis  every  twenty-four 
hours,  the  remedy  being  withheld  for  one  or  two  days  each  week  to  prevent 
accumulation,  and  tlie  dose  lowered  whenever  it  can  l^e  done  without 
suffering.  It  should  be  rememl^ered  that  these  Large  doses  are  justifiable 
only  when  life  cannot  otherwise  be  made  comfortable*  We  have  fre- 
quently seen  patients  who  for  many  weeks  had  suffered  all  the  horroi^  of 
orthopntea,  notwithstanding  various  treatment,  including  the  moderate 
use  of  iligitalis,  i>ut  upon  their  feet  by  maasive  doses  of  the  drug  and 
even  enabled  to  resume  their  vocations.  It  is  essential,  however^  to  di- 
minish the  dose  as  soon  as  possible  ;  in  our  experience,  patients  who  have 
been  kept  going  by  the  use  of  these  very  large  doses  of  digitiilis  have  in 
the  end  almost  invariably  dropped  dead.  It  is  not  probable  that  these 
suddeu  deaths  were  due  to  any  direct  action  of  the  drug  upon  the  heart ; 
they  were  probably  the  result  of  the  use  by  the  hmrt  of  aU  the  force« 
within  it>s  power.  Such  cases  are  frequently  paralleled  in  heart  diseases 
where  the  patient  has  remained  comfortable  anil  snddenly  expired  without 
digitalis  hainng  been  given.  In  any  event,  in  our  opinion,  moutlis  of 
ease  with  sudden  death  at  tlie  end  are  to  be  preferred  to  a  probable 
shorter  period  of  excessive  suffering. 

Valvular  Lesions. — The  treatment  of  all  forms  of  valvular  lesions  is 
simply  that  of  the  accompanying  muscle  condition.  The  seeming  truth 
in  the  old  teaching  tliat  digitalis  is  not  usefid  in  diseases  of  the  aortic 
orifice  is  due  to  the  fact  that  aortic  dieeafie  is  in  the  majority  of  cades 
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of  gradual  development,  and  is,  therefore,  very  prone  to  be  accompanied 
with  completely  compensatory  or  excessive  hypertrophy.  Again*  digitalis 
is  most  satisfeu^tory  in  mitral  insufficiency  because  in  these  cases  the  open- 
ing in  the  closed  valves  is  apt  to  be  small,  irr^ular,  and  much  choked 
up  by  vegetations  or  fimbriations.  If  under  such  circumstances  by  the 
use  of  digitalis  the  amount  of  blood  thrown  out  at  a  single  stroke  and 
the  power  of  ejection  are  simultaneously  increased,  friction  increases  at 
the  rough,  narrow  chink  in  the  closed  mitral  valve  much  more  rapidly 
than  it  does  at  the  wide,  open,  smooth,  aortic  orifice,  so  that  a  mndi 
smaller  percentage  of  blood  flows  back  through  the  valve  than  was  the 
case  before  the  exhibition  of  the  digitalis.  Oases  of  mitral  insufficieDcy 
are  occasionally  met  with  in  which  the  heart-muscle  is  distinctly  feeble 
and  compensation  failing,  but  in  which  digitalis  in  ftdl  dose  increases  very 
greatly  the  heart-pang  and  general  distress.  In  most^  if  not  all,  of  these 
cases  it  will  be  found  that  the  left  auricle  is  excessively  dilated  and  is 
unable  to  withstand  the  increased  strain  thrown  upon  it  by  the  forcible 
regurgitant  flow  under  the  use  of  digitalis.  In  all  the  cases  of  this  char- 
acter which  we  have  seen  the  result  has  proved  that  the  situation  was 
from  the  first  desperate  and  without  remedy. 

Treatment  of  SymptwM. 
Cardiac  palpitation  and  distress  are  usually  best  controlled  by  appro- 
priate cardiants:  in  excessive  hypertrophy  with  throbbing,  aconite;  in 
the  distressing  pain  in  heart-failure,  digitalis ;  when  with  the  pain  there 
is  high  tension,  as  when  arterio-sclerosis  coexists  with  cardiac  disease, 
nitroglycerin  is  often  most  serviceable.    The  local  application  of  ice- 
bags  and  of  various  counter-irritants,  such  as  mustard  plasters  and  flying 
blisters,  sometimes  gives  relief.     Hoffmann's  anodyne  is  temx)orarily  effi- 
cient; a  teasi)oonful  of  it  should  be  given  in  a  wineglass  of  ice-cold 
water.      Hypodermic  injections  of  morphine,  with  atropine,  are  most 
valuable  and  efficacious  subduers  of  heart-pain.     (See  also  Angina  Pec- 
toris, page  684.)     Insomnia  and  the  horrible  night  restlessness  which 
sometimes  occurs  in  heart  disease  are  to  be  met  by  the  cautions  use  of 
potassium  bromide,  of  trional,  of  sulphonal,  of  chloralamide,  of  paralde- 
hyde, and  of  other  of  the  minor  somnifiebcients.     An  alcoholic  potation, 
especially  if  combined  with  camphor,  sometimes  suffices.      Chloral  is 
very  effective  in  producing  sleep,  but  is  certainly  dangerous  in  full  dose 
when  there  is  cardiac  weakness,  and  if  used  habitually  is  apt  to  weaken 
still  further  the  force  of  the  circulation :  it  should  therefore  usually  be 
avoided.     Cough  and  hsemoptysis  may  ordinarily  be  left  to  nature,  but 
if  they  become  severe  should  be  controlled  in  the  ordinary  method ;  a 
moderate  haemoptysis  is  in  many  cases  beneficial,  by  temporarily  re- 
lieving pulmonic  engorgement.      Indigestion  and  vomiting  are  usually 
to  be  treated  by  remedying  the  hepatic  and  general  ported  congestion. 
Bitter  tonics  are  rarely  of  service.    When  the  vomiting  is  severe,  creo- 
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sote,  hydrocyanic  acid,  bismuth,  cerium  oxalate,  cCK^aioe,  and  the  other 
well-known  anti-einctic  remedies  may  l>e  tried.  Very  often  the  chief 
reliance  mu.st  tie  upon  ox^ioni  suppositories.  Excessive  cardiac  dyspuom 
or  orthopuce^i,  beiii^  the  direct  result  of  failiug  heart- power,  is  U)  be 
chiefly  combated  by  the  use  of  cardiae  tonics  and  stimuhmts,  aided,  if 
the  hiu^  be  violeutly  congested,  by  the  use  of  dry  cups  or  otlier  forms 
of  counter-irritation.  Strychnine  and  eoc-aine  ju'c  indicated  ;  the  inhala- 
tion of  oxygen  gas  rai-elVt  if  ever,  does  any  good. 

For  getting  rid  of  dropsical  effnsioiia  in  cardiac  cji^ses,  purgatives, 
diaphoretics,  or  diuretics  are  employed;  of  these  the  first  uamed  ai'e 
the  most  efififient.  but  they  are  very  exhaiL^^ting  to  the  iiatient*  The 
choice  of  purgiitives  lie^i  iK^ween  the  stilincs,  notiil>ly  sodium  or  mag- 
nesium sulphate  or  potiiasium  and  sodium  tartrate ;  the  laat  of  these  is 
the  most  pleasant  to  take,  but  is  the  lesi^st  powerful.  Salines,  if  iistnl  at 
alb  are  tiest  given  in  concentrate*!  solntitm.  Compound  jahip  powder 
(thirty  gi^ins)  is  a  very  effective  hydra^ogue  cathartic,  which  may,  how- 
ever, be*  made  more  serviceiible  by  the  addition  of  two  drat^hnis  of  cream 
of  tartar  to  the  di>se,  Elaterium  acts  very  kindly  if  given  with  extract 
of  belladouna  (one-sixth  of  a  grain  of  each)  and  repeated  every  four  to 
six  hours  as  necc^ssiry.  Of  tiu^se  purgjitive^  we  ha^e  i>referred  the 
last^  other  practitioners  habitually  use  the  Siilines;  either  remedy  may 
be  employed. 

Diaphoretics  are  not  usually  etfcctive  in  canliac  dropsy.  The  hot 
bath,  whether  in  the  form  of  the  vapor  bath  (Russian),  or  the  dry -air 
biith  (Turkish),  or  the  simple  hot- water  bath,  is  daugeroiLS,  and  should 
be  uB/bd  cautiously  or  l>e  altogether  avoided  if  the  heart  is  very  weak. 

Diuretics  often  act  happily,  provided  the  circulation  of  the  kidneys 
can  l>e,  in  a  metisure,  restored  by  cardiac  tonics.  Of  thes(3  canliantfi 
strophanthus  is  very  active  as  a  dinretiCj  but  is  a.s  such  inferior  to  caffeine, 
whose  heait-aetioD  is,  however,  very  feeble.  Potassium  bitartrate,  an 
ounce  a  day  in  a  i>int  of  infusion  of  juniper  or  of  water  contain iug  two 
or  three  ouiu^es  of  the  compound  sjdrit  of  juniper,  is  the  most  active 
of  the  siHlative  diuretics,  soothing  rather  than  irritating  to  the  kidneys. 
Sodium  and  theobromine  salicylate,  and  pilocarpine  hydi-ochiorate  (one- 
twentieth  of  a  gniiu  every  two  hours),  are  active  diuretics  wliich  do  not 
irritate  the  kidneys,  Scoparius  in  full  dose  is  one  of  the  mast  certain  of 
its  class,  but  is  somewhat  irritant;  it  is  best  given  in  the  tbrm  of  the 
decoction,  made  by  boiling  for  ten  miuutets  one  ounce  of  the  dried  broom- 
tops  with  a  pint  of  water  and  straining;  dase»  oue-lialf  pint  to  a  pint 
during  twenty -four  honrs,  Squill  is  irritating  to  the  kidneys,  but  very 
useful  in  many  cases  of  cardiiic  dropsy,  especially  in  the  old  pill  of  one 
grain  each  of  calomel,  squill,  aud  digitalis^  taken  three  or  four  times  a 
day.  The  Jenilrsissik  method  of  using  t^lomel  may  succx>ed  utter  other 
remedies  have  faileil :  five  grains  of  calomel  are  to  be  exhibited  every 
hour  until  fifteen  are  taken,  or  thi-ee  grains  of  the  ciilouiel  may  be  given 
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every  four  hoars  until  free  diuresis  is  obtained  or  severe  intestinal  dis- 
turbance is  induced. 

In  some  oases  of  cardiac  drox>sy  relief  may  be  obtained  by  mechan. 
ical  means.  Thus,  (edematous  l^s  may  be  bandaged  with  canton  flannel, 
or,  if  the  weather  be  cold,  in  wool  flanneL  Paracentesis  abdominalis 
is  rarely  required :  puncturing  the  l^s,  the  introduction  of  Southey's 
tubes,  and  the  making  of  moon-shaped  incisions  below  the  internal  mal- 
leoli, are  procedures  which  may  be  forced  upon  the  practitioner,  but 
are  to  be  put  off  as  long  as  possible :  strict  antiseptic  precautions  shoold 
always  be  taken  in  their  performance. 

CARDIAC  NEUROSES. 

PALPITATION. 

By  this  term  is  understood  an  increased  beat  of  the  heart,  produciog 
sensations  disagreeable  to  the  patient  Palpitation  occurs  in  healthy 
I>er8ons  of  nervous  temperament  as  weU  as  in  sufferers  from  disease  of 
the  heart,  in  whom  it  is  one  of  the  serious  symptoms  of  fiuling  compensa- 
tion. Palpitation  as  a  cardiac  neurosis  is  more  common  in  women  than 
in  men,  and  is  especially  likely  to  be  excited  at  the  age  of  pabeity, 
during  the  climacteric,  or  in  connection  with  disturbances  of  menstroa- 
tion.  The  prolonged  use  of  tea,  coffee,  tobacco,  or  alcohol,  mental  OTer- 
work,  sexual  excesses,  digestive  disturbance,  pelvic  disease,  exophthalmic 
goitre,  chlorosis  and  anaemia,  and  prostration  during  convalescence  from 
severe  acute  disease,  act  as  predisposing  causes.  The  immediate  parox- 
j*sm  may  be  produced  by  mental  or  physical  excitement,  by  an  attack 
of  indigestion,  or  without  any  ob^ious  excitant  Palpitation  occms  at 
irr^ular  intervals  and  lasts  for  a  longer  or  shorter  time.  The  accelerated 
beating  of  the  heart  is  usually  apparent  on  inspection  of  the  carotids  and 
of  the  cardiac  region,  but  the  action  of  the  heart,  though  rapid,  may  be 
feeble,  and  the  patient  complain  of  sensations  of  fointness.  The  in- 
creased pulsations  are  often  associated  with  a  feeling  of  substernal  oppres- 
sion, perhaps  of  choking.  The  &ce  is  generally  flushed,  though  some- 
times pale,  and  the  expression  is  anxious.  On  examination  of  the  heart 
during  the  attack  the  sounds,  especially  the  second,  though  usually  ac- 
centuated, are  sometimes  feeble,  and  systolic  murmurs  may  be  heard  at 
the  base.  Da  Costa  has  caUed  attention  to  recurrent  attacks  of  palpi- 
tation and  prsecordial  pain,  particularly  among  soldiers,  but  also  to  be 
found  among  other  i>ersons.  He  applies  the  term  irritahle  heart  to  this 
c^indition.  attributing  the  attacks  to  strain  and  overaction  of  the  heart, 
and  states  that  among  soldiers  they  are  especially  likely  to  follow  &tigaing 
marches,  and  that  permanent  dilatation  may  result.  Palpitation  inde- 
pendent of  organic  disease,  though  disagreeable,  is  rarely  dangerous. 

Treatment. — In  the  treatment  of  palpitation  of  the  heart  not  dae  to 
disease  of  the  viscus^  it  is  essential  first  to  discover,  and  then,  if  x>ossible^ 
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to  remove,  the  emim.  When  this  has  been  done,  in  a  lai*ge  proportion  of 
Ciises  no  further  diffieiilty  is  experienced,  so  tliat  the  palpitation  doe«  not 
require  any  din^et  treat inent.  If,  however,  at  any  time  there  is  distress 
with  the  palpitation,  euinphor  or  HofVinann- s  anodyne  may  be  givmi  in 
fill!  d<w^,  and  in  some  eases  the  pt^rsisteut  adniinistmtion  of  small  doses 
of  tincture  of  aconite  or  of  tinetnre  of  digitalis  will  be  found  iLsetiil. 
Theoreticjdly  the  choice  l)etween  tliese  two  remedies  is  to  be  made  in 
aceordanee  with  the  condition  of  the  heart  as  to  power ;  but  piiietieally 
in  many  ciines  the  final  selection  must  be  the  result  of  trial*  that  niedi(*a- 
ment  tieing  selected  which  a'ffecta  most  satisfactorily  the  individual  case. 
In  irritable  beart  the  avoidance  of  all  exertion  or  emotion  that  would 
provoke  c-ardiac  excitement  shonld  be  the  l>asis  of  the  treatment.  The 
patient  should  be  matie  to  understand  that  the  afteotion  is  serious  and 
may  lead  to  permanent  alteration  of  struct ni^^  so  that  the  temporary 
inconvenience  of  prolonged  rest  shall  be  willingly  endnreth  In  jierhaps 
the  majority  of  these  cases  the  best  results  are  to  Ix*  obtained  from  the 
continuous  administration  of  aconite  ;  but  when  there  is  any  tendency  to 
failure  of  heai't-power  digitalis  should  be  used  in  soch  doses  as  may  be 
requii^ed, 

TACHYCARDIA. 

Kapid  beating  of  the  heart  is  usually  considered  to  l>e  the  result  of  a 
disturbance  of  innervation  of  the  cardiac  ganglia,  attributable  cither  to 
disea^!^  of  the  ganglia  themselves  or  to  paralysis  of  the  pncumogastric  or 
irritation  of  the  sympathetic  nerves,  Martins  considers  that  tachjTardia 
is  due  to  a  sudden  dilatation  of  the  heart,  wiiich  is  frefiucntly  associated^ 
the  pulsations  being  quickened  that  the  heart  may  l>e  emptied.  The  im- 
mediate Ciinses  of  tachycai^dia  are  the  same  as  those  productive  of  pal- 
pitation, and  in  addition  orgi^mic  disease  at  the  origin  or  in  the  coiu'se  of 
the  pneuMOgastric  nerve  is  important.  Like  palpitation,  it«  occurrence 
in  disease  of  the  heart  belongs  to  the  stage  of  i\iiling  compensation. 

In  pamxi/mmd  (aehnmrdia  attacks  of  rapid  beating  of  the  heart,  the 
pulse  lising  perhaps  above  two  hundred  Ix^ats,  continue  to  recur  for  an 
houi'  or  more  at  frequent  intervals  daring  a  period  of  weeks,  months,  or 
years^  the  patient  being  tree  from  disturbances  in  the  mean  time.  The 
atta<*ks  are  ac^ompatned  by  nausea,  prostration,  and  anxiety,  and  ai^ 
sometimes  relievt^d  by  belching  of  gas  or  by  an  evacuation  of  the  towels. 
H.  C,  Wood  reports  the  Cik>i'  uf  a  physician  eighty-seven  years  old  in 
whom  violent  attacks  hiul  fi-equenlly  recurred  for  fifty  years  without 
causing  any  disturbance  of  health  or  interfering  with  a  very  active  life. 
Paroxysmal  tachycardia  must  te  considered  to  be  a  distinct  neurosis 
whose  patholr>gj'  is  at  present  inexplicable ;  though  persistence  of  the 
attacks  may  result  iii  permanent  dilatation.  In  the  case  alntve  mentioned 
the  paroxysms  could  l)e  imntediately  aborted  by  rapidly  drinking  a 
tumbler  of  very  cold  ice-water.  No  known  treatment  has  any  eflect 
upon  the  retmrreuce  of  the  attacks. 
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BRADYCARDIA, 

Bradycardia,  or  slow  teating  of  the  heart,  is  attributed  to  iiTitaliQ& 
of  the  piieiimoga^tric  uerve,  or  to  paralysis  of  the  branches  of  the  sym- 
pathetic  nerve  which  accelerat<^  the  action  of  the  heart,  or  to  irritatioa 
or  paralysis  of  the  nerve-centres  within  the  lieart.  It  i8  more  eomiuoD  in 
men  than  in  women,  and  in  adults  than  in  children.  A  physiological  id 
to  be  distinguished  from  a  pathological  bradycardia.  The  former  (norm;il 
bradycardia)  is  found  in  certain  people,  ami  ofteu  in  ohl  age.  In  Uke 
manner  the  frequent  occurrence  of  brailycardia  atler  delivery  is  hardly  to 
be  regarded  tm  pathological,  and  during  convalescence  from  fever  it  is  on 
the  border-line  lietweeu  tJie  physiological  and  tlie  pathological  variety* 

Bradycardia  -dH  a  symptom  of  disejise  maj'  \m  due  to  a  variety  of  lesions 
affecting  the  nervous  system  and  the  heart,  or  to  a  toxaemia.  Among  the 
diseases  of  the  nervous  system  are  meningitis,  hemorrhages,  intra-cranial 
tumoi-s,  afleetit»ns  of  the  cervical  portion  of  the  spinal  coixl,  nmnia, 
melancholia,  and  paralytic  dementia.  More  oiten  the  lesions  are  present 
in  the  hciirt,  and  include  sclerosis  of  the  coronary  aiteries,  ckrouic  myo- 
carditis, tatty  degenemtiou  of  the  heart,  and  aortic  and  mitral  disease. 
According  to  Dehio,  the  i>ersistence  of  ]>i*ailycardia  despite  the  use  of 
atropine  is  evidence  of  its  cardiac  origin.  The  toxic  causes  are  tea, 
coffee,  tobacco,  alcohol,  opiimi,  digitalis,  carlwnic  acid  gas,  lead,  the  poi- 
sons present  in  ura3mia  and  diabetes,  and  the  bile-acids  in  jaundice.  The 
bradycardia  in  convalescence  fi^om  acute  infectious  diseases,  as  typhoid 
fever,  neuU*.  rheumatic  arthritis,  pneumonia,  diphtheria,  erysipelas, 
malaria,  and  in  diseases  of  the  digestive  tract,  as  ulcer  or  cancer  of  tlie 
Stomach,  has  been  attributed  bt>th  to  toxaemia  and  to  exhaustion.  In  like 
manner  its  occurrence  in  starvation  is  a  I'esult  of  prolonged  exhaa«$tion. 
In  normal  bradycardia  the  pulse-rate  rarely  tails  l_>elow  forty,  but  in  ab- 
normal bradycardia  the  beat  may  be  less  than  ten  strokes.  According 
to  the  degree  of  slowness  of  the  pulse  and  the  corresponding  quantity  of 
blood  distributed  at  each  systole  are  the  chai'acter  and  frctpiency  of  asso- 
ciated symptoms.  The.ne  usually  occur  in  paroxysms  induced  by  mental 
or  x*hysieal  excitement,  perhaps  by  acute  indigestion,  and  the  attacks 
continue  for  .several  minutes  or  for  a  half-hour  or  more.  Cen?bral 
ansemia  often  follows,  manifested  by  tainting,  loss  of  consciousness,  or 
epileptiform  convulsions.  IndeeiJ,  so-called  mnile  epilepsy  m  a  frequent 
result  of  paroxysms  of  bradycardia  in  elderly  persons  with  sclerosis  of 
the  coronary  arterie*^  or  fibrouB  myocarditis.  The  respiration  may  be 
simnltaneonsly  diminished,  and  sometimes  ajssnmes  a  Cheyne-Stokes 
character.  When  the  attat^k  is  recovered  from^  a  considerable  degree  of 
exhaustion  ensues.  Bradycardia  is  of  grave  i>rognostic  importance  whe<a 
due  to  disease  of  the  lieart  i>r  brain,  although  this  symptom  may  be 
continued  over  a  period  of  several  yeatis.  Moreover,  as  in  several  eases 
reported  by  the  elder  Flint,  bradycardia  may  end  hi  death,  and  a  care- 
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fill  post-mortem  examination  may  fail  to  detect  any  cause.     Theee  are 

probably  diKeix^si'S  of  Hie  cardiiic  ^^anglia  entirely  beyond  oar  ken.  When 
dne  to  cardiac  disease^  dilatation  m  the  uuilbrm  resnlt  of  the  disturbed 
action  of  the  heart.  If  death  ensues,  it  may  be  sudden  or  gradual  from 
cardiac  insufficiency, 

Theatmext, — Whenever  a  cauji^e  can  be  assigned  for  an  existing 
bradycardia  it  should  be  removed,  if  possible;  further  than  this  the 
treatment  is  very  unsatisftictory.  Whenever  there  is  any  feebleness  of 
the  heart,  rest  and  total  avoidance  of  heart-strain  should  be  rigidly 
enforced,  and  uudei^  such  circumstiuices  strophanthus  may  be  very  care- 
fully tried.  In  those  casein  which  may  be  for  the  present  denominated 
'*  essential  bradycardia/'  in  which  no  explanation  of  the  symptoms  can 
be  made  out  during  life  or  detected  after  death,  there  is  no  known 
remedy.  For  the  slowness  of  the  puls*;-beat  dne  to  pueumogastric  irrita- 
tion large  doses  of  atropine  may  Im  indicated  ;  but  in  a  ciuse  in  which  the 
pulse  fell  to  four  a  mijuite,  and  in  whieli  on  three  or  four  occasions  the 
patient  was  pronounctHl  deadj  neither  belladonna  nor  any  other  known 
cardiant  had  the  slightest  appai'ent  inlluence,  although  given  veiy  freely  : 
finally,  under  rest^  recovery  of  the  heait-rate  occurred. 

ARHYTHMIA. 

Alterations  of  the  rhythm  of  the  liesirt  are  considered  to  residt  from 
feuUy  innervation,  and  may  Vjo  found  in  pei*sons  otherwise  normal  as  well 
BB  in  those  diseased.  The  pulse  of  defective  rhythm  is  iLSually  spoken  of 
as  intermittent  or  irregular*  Baumgarten  divides  the  caiLses  of  irregu- 
larity into  those  originating  in  the  bntiu  or  heart  and  those  of  i^iiex  origin. 
The  intra-cranial  causes  are  cerebral  coucussiou^  hemorrhage,  softening, 
abscess,  meningitis,  and  psychical  disturbances.  Those  proceeding  from 
the  heart  are  the  I'esnlt  of  dlHturbed  nutrition  or  of  the  action  of  poisons. 
The  disturbances  of  nutrition  occur  in  fcvei-s,  wasting  diseases,  coronary 
sclerosis,  fibrous  myocarditis,  valvular  disease,  and  cardiac  strain.  The 
abust^  of  tea,  coffee,  tobacco,  and  alcohol,  and  the  action  of  various  drugs, 
e8p<»cian>'  digitalis,  lx41udonna,  and  aconite,  are  among  the  toxic  causes, 
and  the  reflex  causes  ai'C  to  lie  found  iu  blows  upon  the  abdomen,  acute 
and  chronic  digestif  e  disturbances,  and  diseases  of  the  kidney.  Numer- 
ous variations  in  the  irregularity  of  rhythm  are  to  be  rtH'ognizcd.  In 
the  paradoxical  pulse  of  KiLssmaul  the  pulse  is  accelerated  and  less  full 
during  inspiration  than  in  expiration,  sometimes  stopping  at  the  end  of 
prolonged  inspiration.  This  variety  occurs  not  only  in  fibrous  i>eri car- 
ditis and  mediastinitis,  but  also  when  there  is  abundant  exudation,  and 
in  me<liastinal  tiinior  and  in  obstruction  of  the  air-ptissages.  It  may  be 
oliserved  in  sleeping  children.  In  the  itiiermiiient  pulse  the  l>eats  of  the 
he^irt  are  iiot  transmitted  to  the  wrist^  and  in  the  dejwhitt  pulse  the  heart 
occasionally  fails  to  contract,  and  thus  a  l>eat  is  lackiug  from  time  to 
time.     An  alternatiitfj  inds*'  is  present  when  the  volume  of  every  other 
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beat  is  fall  or  diminished.  In  the  bigeminal  and  trigeminal  pnlses  every 
second  or  every  third  beat  fails  to  reach  the  wrist,  hence  every  two  or 
every  three  beats  are  separated  by  an  abnormally  long  interval  In 
ddirium  cordis  the  beat  of  the  heart  is  wholly  irr^nlar  in  force,  in  fre- 
quency, and  in  the  interval  between  the  beats. 

Occasional  irregularity  of  the  pulse  is  less  indicative  of  a  serious 
disturbance  than  is  persistent  irr^ularity ;  when  occurring  in  in&nts  or 
elderly  people  it  is  of  no  necessary  pathological  significance,  marked 
degrees  of  irregularity  being  compatible  with  prolonged  and  active  life. 
Even  in  cardiac  disease  the  arhythmical  pulse  may  be  present  at  a  time 
when  there  is  satisfiEbCtory  compensation,  though  usually  it  is  a  sign  of 
failing  compensation.  The  extreme  irregularity  of  delirium  cordis,  how- 
ever, occurs  in  the  later  stages  of  filing  compensation,  and  is  a  grave 
prognostic  sign,  since  it  not  infrequently  ends  in  sudden  death.  Car- 
diac arhythmia  calls  for  no  treatment  other  than  that  of  the  condition 
upon  which  it  depends. 

ANQINA   PECTORIS.     NEURALGIA  OF  THE   HEART. 

Definition. — A  paroxysm  of  intense  pain  in  the  r^on  of  the  heart, 
associated  with  a  sense  of  impending  death. 

The  term  angina  pectoris  applies  rather  to  a  group  of  symptoms  than 
to  a  definite  disease,  usually  occurring  after  middle  life,  and  more  fre- 
quently among  men  than  among  women.     The  most  frequent  cause  is 
sclerosis  of  the  coronary  artery,  but  it  may  result  from  chronic  aortic 
stenosis  or  insufficiency,  aneurism  of  the  arch  of  the  aorta,  fatty  degen- 
eration of  the  heart.,  or  chronic  adhesive  pericarditis.     A  distinction  is 
drawn  between  true  angina  and  pseudo-angina,  the  latter  occurring  moie 
frequently  in  young  adults  of  nervous  temperament^  especially  in  the 
neurasthenic  iiud  hysterical,  although  the  causes  of  the  immediate  attack 
may  be  the  same  as  in  true  angina.     The  attacks  of  pseudo-angina  are  also 
occasioned  by  the  abuse  of  tea,  coffee,  or  tobacco,  and  by  lead  poisoning, 
and  are  more  likely  to  occur  in  persons  suffering  from  prolonged  disturb- 
ance of  digestion.     Nothnagel  has  applied  the  term  vaso-motor  angina  to 
attacks  of  substernal  constriction  and  pain  referred  to  the  hearty  associ- 
ated with  a  pale,  bluish-gray  color  of  the  cool  skin  and  a  sense  of  mus- 
cular stiffness.     This  condition  is  assumed  to  be  the  result  of  a  spasm 
of  the  peripheral  arteries,  and  is  apparently  simply  a  variety  of  pseudo- 
angina  in  which  vaso-motor  disturbances  are  conspicuous. 

Symptoms. — The  severer  attacks  of  angina  pectoris  are  usually  pre- 
ceded, perhaps  for  years,  by  what  are  essentially  milder  attacks, — namely, 
a  sens(».  of  oppression  beneath  the  sternum,  slight  pain  at  the  apex,  and 
some  shortness  of  breath  on  slight  exertion.  Such  discomforts  are  in- 
duced by  mental  or  physical  excitement  or  by  indulgence  in  alcohol  or 
tobacco,  or  follow  slight  disturbance  of  digestion.  These  milder  attacks 
of  angina  gradually  increase  in  severity  until  typical  paroxysms  occur. 
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Under  the  effect  of  similar  causes,  sndden,  unexpected,  often  intense 
pain  arises,  referred  to  the  region  of  the  lieart  and  associated  mth  a  sense 
of  oppression  in  the  niidsternal  region*  The  pain  is  primarily  referred 
to  the  cardiac  plexiis  of  nerves,  from  which  it  radiat-es  frecpieiitly  into  the 
left  shoulder,  neck,  and  arm,  in  the  latter  often  following  the  eonrse  of 
the  ulnar  nerve  to  the  fingers,  which,  its  well  im  the  ami,  are  perhaps 
benumbed.  More  rarely  the  pain  extends  into  the  right  arm  or  shoots 
up  and  down  the  chest,  Si>raetimes  extending  to  the  lower  extremities. 
During  the  attaek  there  are  great  anxiety  and  fear  of  impending  death. 
The  patient  grafips  a  support  if  within  reach,  and  remains  stiitionary, 
fearing  to  draw  a  long  breatii,  although  there  is  no  real  dyspnoea.  The 
face  is  pale,  the  skin  is  moist,  and  the  pulse  is  usually  increased  in  fre* 
queney,  weak  and  irreguUir,  but  the  second  aortic  sound  may  l>e  of  in- 
ci"e-ased  tension.  The  attack  rarely  lasts  longer  than  a  minute  or  two, 
although  it  may  be  frequently  repeated  during  a  series  of  hours.  The 
patient  may  feel  fiiint  or  lose  consciousness,  and  the  pai'oxysm  not  infre- 
quently ends  with  belcliing,  vomiting,  or  an  evacuation  of  the  bowels.  In 
the  coarse  of  a  few  minutes  after  the  pain  has  disappeared  the  patient 
may  feel  as  well  as  usual,  or  hours  of  exhaustion  may  follow.  Although 
in  general  the  physical  examination  of  the  heart  is  negative,  dilatation^ 
especially  of  the  left  ventricle,  is  likely  to  occui'  if  the  angina  is  con- 
tinued over  a  period  of  years.  The  symptoms  of  obstruction  of  the  pul- 
monary circulation  then  are  manifested,  and  the  attacks  of  angina  may 
be  associated  with  the  signs  of  acute  insufficiency  of  the  left  ventricle, — 
namely,  dyspnoea  and  a  frothy,  bloody  sputum  fi*om  extreme  congestion 
of  the  lungs. 

Diagnosis, — The  symptoms  of  angina  are  sufficiently  chai^acteristic, 
but  their  significance  largely  depends  upon  the  evidence  of  tussoeiated 
organic  disi^asi^  of  the  heart,  of  its  vessels,  or  of  the  aort^i.  True  angina 
occuin*  more  frequently  among  men  beyond  middle  life  in  consequence 
of  unusual  mental  excitement  or  physical  exertion,  is  of  short  dumtion, 
and  at  times  is  associated  with  a  pulse  of  increased  tension  from  arterio- 
sclerosis. Pseudo-angina  takes  place  esi>ecially  at  night,  and  chiefly 
among  neurasthenic  or  hysterical  young  women  or  men  sulfering  from 
dyspepsia.  The  attacks  last  for  a  half- hour  or  more,  pain  and  fear  of 
death  being  less  conspicnous  than  a  sense  of  eoustriction  and  palpita- 
tion, and  end  witii  the  frequent  desire  for  micturition.  The  cases  of 
agpecially  doubtful  diiignosis  are  those  of  pseudo-angina  with  evidence 
of  cardiac  disease^  when  it  may  Ije  necessary  to  reserve  one's  opinion 
until  treatment  hiis  made  the  distinction  clear  betwet^n  the  true  angina, 
dependent  upon  organic  disease,  and  the  pseudo-angina^  which  pmcti- 
caJJy  is  an  exaggerated  form  of  nervous  palpitation. 

Prognosis. — The  prognosiii  of  true  angina,  whether  mild  or  severe, 
is  always  serious,  since  progi^cssive  organic  lesions  are  the  usual  cause, 
and  increasing  dilatation,  perhaps  myomalacia,  of  the  left  ventncle,  is  the 


684  DISEASES  OP  THE  OIBOULATOBY  AFPABATUa 

result  Mild  attacks  may  suddenly  terminate  &tally  from  thrombotic  or 
embolic  obliteration  of  the  coronary  artery,  from  rupture  of  the  hearty  Of 
without  any  obvious  anatomical  lesion.  The  pathological  importance  of 
obstruction  of  the  coronary  artery  is  demonstrated  by  the  experimental 
production  of  complete  closure  of  the  left  coronary  artery,  the  effect  of 
which  is  paralysis  of  the  left  ventricle,  followed  by  dilatation  and  imme- 
diate death,  or  by  rapid  breathing,  congestion,  and  oedema  of  the  Innga 
On  the  other  hand,  attacks  of  angina  associated  with  cardiac  lesions  may 
continue  for  many  years,  and  the  patient  with  suitable  care  and  proper 
treatment  may  live  to  a  good  old  age.  The  prognosis  in  the  individual 
case  is  the  better  provided  there  is  no  evidence  of  disease  of  the  aorta, 
of  the  aortic  valves,  or  of  the  myocardium,  and  the  pulse  is  regnlar  and 
without  high  tension.  The  prognosis  is  also  more  fevorable  the  fever 
and  the  milder  the  attacks,  especially  when  the  patient  is  able  largely 
to  control  his  surroundings. 

Treatment. — The  energy  of  treatment  in  heart-pang  should  always 
vary  with  the  severity  of  the  symptoms.  During  a  mild  paroxysm  large 
sinapisms  over  the  cardiac  region  may  be  used,  and  even  in  the  severest 
attacks  are  commonly  employed  along  with  mustard  foot-baths,  though 
there  is  no  reason  for  believing  that  they  affect  the  condition.  The  in- 
halation of  amyl  nitrite  will  frequently  cut  short  an  attack.  Nitro- 
glycerin is  equivalent  to  amyl  nitrite,  except  that  it  is  not  quite  so  prompt 
and  is  more  lasting  in  its  effects.  The  only  other  effective  anodyne 
remedy  is  morphine  given  hypodermically,  one-fourth  to  one-half  grain; 
with  it  should  be  associated  atropine  (one-hundred-and-fiftieth  to  one- 
hundredth  of  a  grain),  and  in  cases  of  weak  heart  strychnine  (one-twen- 
tieth of  a  grain).  When  the  heart  is  extremely  feeble  the  nitrites  must 
be  used  with  great  caution,  but  in  many  cases  the  patient  should  be 
taught  to  carry  amyl  nitrite  or  a  solution  of  nitroglycerin — spiritus  glo- 
noini — with  him,  in  a  small  vial  containing  a  single  dose,  or,  in  the  case 
of  the  amyl  salt,  in  glass  pearls  which  can  be  broken  and  their  contents 
immediately  inhaled.  Nitroglycerin  tablets  also  may  be  used.  Au- 
thorities advise  the  administration  of  two  or  three  doses  of  nitroglycerin 
daily  as  a  preventive  of  attacks :  if,  however,  nitroglycerin  is  used  to  ward 
off  attacks  it  should  be  given  not  less  frequently  than  every  two  hours. 

The  treatment  between  the  paroxysms  should  be  directed  against 
the  underlying  cardiac  condition :  the  administration  of  silver  nitrate, 
zinc  sulphate,  potassium  bromide,  and  various  other  alleged  nervines,  as 
advised  in  some  text-books,  is  the  outcome  of  despair. 

Violent  exercise,  smoking,  the  abuse  of  alcohol,  and  all  excesses 
whatever  must  be  sedulously  avoided.  Emotional  storms,  such  as  a  fit  of 
anger  or  the  excitement  of  marital  or  irregular  coitus,  have  in  many  cases 
precipitated  a  fatal  attack.  A  st^^ep  ascent^  a  late  arrival  at  a  railway 
train,  a  rush  to  a  trolley-car,  may  end  in  sudden  death.  Very  dangerous 
is  the  attempt  to  walk  against  a  cold  high  wind,  as  in  the  case  of  a  noted 
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Philadelphia  preacher,  who,  leaving  his  pnlpit,  briskly  started  northwest 
in  the  &oe  of  the  wind,  grasped  a  hand-railing,  and  was  dead. 

In  hysterical  or  neurasthenic  psendo-angina  it  is  very  important  that 
die  patient  should  be  made  to  understand  that  the  attacks  are  not  angina. 
Hofi&nann's  anodyne  and  asafetida  will  sometimes  suffice ;  but  not  rarely 
morphine  is  imperative,  notwithstanding  the  danger  of  the  narcotic 
hibit  Between  the  paroxysms  the  neurasthenic  condition  should  be 
Tery  careftdly  treated. 
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CHAPTER    IV. 

DISEASES  OF  THE  ABTEfilES. 
ARTBRIO-SCLBROSIS. 

Definition. — An  affection  of  the  arteries  characterized  by  circum- 
scribed or  diffuse  thickening  of  the  intima  and  by  d^enerative  or 
inflammatory  changes  in  the  media  and  sometimes  in  the  adventitia. 

The  term  arterio-sclerosis  was  introduced  by  Lobstein  to  indicate  the 
alterations  frequently  found  in  the  larger  arteries,  espedally  in  the  aorta 
Later,  one  feature  of  the  alterations,  the  formation  of  a  pap-like  material, 
aJtheronuiy  was  made  prominent,  and  the  entire  process  was  designated 
atheromatous  degeneration.    Yirchow  then  applied  the  term  endartmii{% 
chronica  nodom  Hvc  deformans  to  the  arterial  changes,  but  OuU  and  Sutton 
made  it  conspicuous  that  the  analogous  alterations  of  the  blood-vessels  of 
the  kidney  in  chronic  fibrous  nephritis  were  a  part  of  a  general  affection 
of  the  blood-vessels,  to  which  they  applied  the  term  arterio-capillary 
fibrosis.    Although  at  present  there  exists  a  considerable  difference  of 
opinion  as  to  the  unifying  of  all  the  chronic  arterial  changes  that  are 
found  in  advancing  years  under  one  head,  the  intimacy  of  relation 
between  them  is  not  to  be  denied ;  they  are  usually  regarded  as  manifo^ 
tations  of  arterio-sclerosis. 

Etiology. — Evidences  of  arterio-sclerosis  are  so  ofben  found  after 
middle  life  that  its  absence  in  men  beyond  the  age  of  fifty  is  exceptional 
Its  occurrence  in  women,  however,  is  far  less  frequent     Heredity    is 
generally  considered  as  an  important  remote  cause,  although  the  imme- 
diate causes  are  far  more  significant     Among  the  latter  are  to  be  reoog- 
nized  over-eating,  the  excessive  use  of  alcoholic  drinks,  lead  poisoning^ 
sedentary  habits,  repeated  extreme  stretching  of  the  walls  of  the  arteries 
in  laborious  occupations,  and  the  fiatctors  of  importance  in  the  etiology  of 
gout,  chronic  rheumatism,  and  diabetes.     The  relation  between  chronic 
fibrous  nephritis  and  arterio-sclerosis  admits  of  a  threefold  interpretation : 
first,  that  both  the  nephritis  and  the  arterio-sclerosis  are  the  results  of 
the  same  cause ;  second,  that  the  nephritis  causes  a  toxaemia  from  the  in- 
sufficient elimination  of  the  products  of  tissue  metamorphosis,  which  act 
as  a  cause  of  the  arterio-sclerosis ;  and  third,  that  the  arterio-sclerosis 
causes  the  nephritis.    Syphilis  is  the  most  frequent  etiological  factor  in 
what  may  be  called  premature  arterio-sclerosis, — that  is,  when  occurring 
previous  to  the  age  of  forty.    Tuberculosis  also  is  a  frequent  occasion  of 
localized  arterio-sclerosis,  especially  in  the  arteries  of  the  pia  mater,  and 
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of  late  years  etiological  importance  lias  repeatedly  been  assigned  to  acute 

infectious  diseiises. 

Morbid  Anatomy. ^The  alterations  occurring  in  art43rio -sclerosis  are 
either  eircumscribeil  or  diffuse.  The  former  iire  i-Mpei-ially  tVnijid  in  the 
largest  arteries  or  in  the  immediate  vicinity  of  localized  lesiouis  afft*cting 
the  small  arteries.  The  diffiLse  changes  are  present  in  both  the  large  and 
the  small  arteries,  and  it  is  this  vai'iety  in  particular  that  is  especiiilly 
important  in  huuiau  pathology.  The  gross  appearances  of  circumscrilxMi 
arterio-sclerosis  are  seen  to  best  advantage  in  the  aorta  in  the  condition 
called  by  Virchow  nodular  cndaortitis,  by  Councilman  nodular  arterio- 
sclerosis. Circumscribed,  roniidcd,  slightly  elevated,  grayish-white  or 
op^ue  white  patches  project  from  the  intinui,  of  which  tht^y  represeut  a 
localized  thickening,  and  incrciijse  in  density  and  opacity  in  the  coni*se  of 
time.  The  patches  may  lie  few  or  many,  and  when  abinidant  tend  to 
beeome  conliuent,  thus  involving  a  large  surface.  They  arc  frequently 
found  at  the  origin  of  both  large  and  small  bi^anches  of  the  aorta,  and 
often  prodnce  narrowing  of  the  orifice*s,  especially  of  the  coronar>>  renal, 
intereostal,  and  Inmbu^  arteries.  These  patches,  the  arterio  sclerotic 
plates  or  nodules^  are  due  to  a  proliferation  of  the  cells  of  the  intiuia,  the 
result,  according  to  Virchow,  of  an  inflammation  of  the  deeper  layci^, 
but,  as  held  by  Koster,  of  a  primary  inflammatory  process  jiroceeding 
from  the  va^sa  viisorum  of  the  media  and  adventitia.  Thoma  considers 
that  the  weakneiss  of  the  middle  coat  which  is  so  marked  a  feature  in  this 
disease  is  rather  a  canse  than  a  result,  and  that  the  wall  yields  first,  thus 
Isaving  a  spacer  occupied  in  the  distend(3il  condition  of  the  artery  bj^  the 
sclerotic  plates.  The  latter  thus  represent  a  compensatory  hypertrophy 
of  the  iutima  serving  to  retain  the  normal  c^ilibre  of  the  vessel  to  agniater 
or  less  degn^e. 

These  "'  pseudo-cartilaginous  plates"  undergo  i^etrograde  changes, 
tieiug  ti'ausformed  sometimes  into  atheromatous  patches,  abscesses,  and 
ulcers,  at  other  times  into  calcareous  jilates.  A  net^rosis  of  the  cells,  at 
first  in  the  deeper  layers  of  the  thickened  intima,  takm  place,  and  there 
results  a  gmunlar  detritus  of  an  opa(ine  yellow  color  and  of  soft  pap-like 
consistency  in  which  fat-drops  and  crystals  of  cholesterin  are  found  com* 
posing  the  atherouiatous  maierial.  If  the  degenerative  changes  extend 
to  the  surface,  the  superficial  layer  of  endothelium  gives  way,  and  the 
blood-cnrrent  removes  more  or  leas  of  the  atheromatous  material  from  the 
cavity,  the  wall  of  which  not  infrequeirtly  serves  as  a  place  of  origin  tor 
thrombi.  The  deposition  of  lime  salts  frequently  takes  place  tMith  in  the 
arteriosclerotic  patch  and  in  the  necrotic  tissue.  Thus  are  produced  the 
osteoid  platei^,  the  surface  of  whicli  is  smooth  towards  the  arterial  canal, 
rough,  [>erhaps  Jagged,  towanls  the  middle  coat.  Usually  these  various 
manifestations  of  the  art4^rio- sclerotic  j^rocess  are  combined,  and  are 
a&sociated  with  such  loss  of  elasticity  of  the  middle  coat  that  the  aorta 
is  dilated  and  in  extreme  instances  somewhat  convoluted. 
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In  diffuse  arterio-sclerosis  the  alterations  of  the  larger  vessels  are  es- 
sentially the  same  as  those  already  described, — namely,  cellular  hyper- 
plasia  of  the  intima  and  degenerative  changes  with  loss  of  elasticity  and 
contractility  in  the  media,  the  tendency  being  rather  to  extensive  altera- 
tions of  the  wall  than  to  circumscribed  lesions.  More  imx)ortant  is  the 
occurrence  of  an  endarteritis  in  the  smaller  arteries,  especially  in  those  o( 
the  brain,  heart,  and  kidneys.  Councilman  states  that  it  is  present  also 
in  the  liver,  in  consequence  of  which  a  marked  increase  in  density  in- 
sults. A  like  alteration  of  the  blood-vessels  in  the  brain  was  first  de* 
scribed  by  Friedlander  as  an  obliterative  endarteritis,  and  was  attributed 
by  him  to  syphilis,  but  similar  changes  are  to  be  found  there  and  else- 
where in  consequence  of  tuberculosis,  and  in  connection  with  fibrous 
tissue  formation  fix)m  various  causes,  notably  in  the  so-called  organization 
of  a  thrombus.  The  more  extensive  this  diffuse  endarteritis  the  greater 
the  destruction  of  the  organ  especially  affected ;  but  the  question  stiU 
remains  open  whether  parenchymatous  destruction  precedes  and  cansea 
or  follows  and  results  from  the  arterial  changes.  In  diffuse  endarteritis 
necrosis  and  calcification  in  the  thickened  intima  do  not  occur  in  the 
smaller  vessels,  but  are  limited  to  arteries  of  the  size  of  the  radial. 

There  exists  a  considerable  difference  of  opinion  as  to  the  relation 
between  tortuous  arteries  and  those  altered  in  consequence  of  arterio- 
sclerosis. The  splenic  artery,  the  iliac  artery,  and  others  as  small  as 
the  temporal  arteries,  not  infrequently  become  elongated  and  varicose  in 
advancing  years,  the  so-pentiiie  aneurism ;  but  such  abnormality  of  the 
visible  external  arteries  is  no  evidence  of  the  existence  of  arterio-sclerosis 
of  the  aorta  or  of  its  branches.  In  the  larger  arteries  a  deposition  of  lime 
salts  often  occurs  in  the  muscular  media,  in  consequence  of  which  it  be- 
comes transversely  ribbed.  A  similar  infiltration  of  lime  salts  may  take 
place  in  the  arteries  of  the  extremities,  transforming  them  into  rigid  tubes, 
often  compared  to  pipe-stems.  Such  changes  are  generally  considered  as 
degenerative,  and  in  no  way  necessarily  connected  with  the  proliferative 
changes  in  arterio-sclerosis.  They  may  be  combined  with  the  latter,  bow- 
ever,  and  the  tortuous  splenic  arteiy  may  show  circumscribed  sacculated 
dilatations  due  to  endarteritis,  the  dilated  portions  being  diffusely  infil- 
trated with  lime  salts  as  in  the  case  of  the  calcified  plates  of  the  aorta. 
In  arteriosclerosis,  especially  of  the  coronary  arteries  of  the  heart  and  of 
the  arteries  of  the  extremities,  the  secondarj'^  deposition  of  lime  salts  may 
cause  rigid  tubes  as  in  calcification  of  the  media,  but  the  earthy  salts 
are  deposited  rather  in  the  intima  than  in  the  middle  coat. 

Hypertrophy  of  the  heait,  especially  of  the  left  ventricle,  is  constantly 
associated  with  arterio-sclerosis.  Some  pathologists  believe  that  the  loss 
of  arterial  elasticity  and  contractility  calls  for  increased  work  on  the  part 
of  the  heart  to  drive  the  blood  to  the  periphery  of  the  body ;  others  think 
that  a  primary  hypertrophy  of  the  heart  causes  stretching  and  weaken- 
ing of  the  media  and  thickening  of  the  intima,  tending  to  restore  the 
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previous  calibre  of  the  artery.  The  appearances  of  the  heart  are  those 
either  of  idiopathic  hypertrophy  or,  in  case  there  is  sclerosit*  of  the  mro- 
nary  arteries,  of  hypertrophy  combined  with  fibrous  myocarditis  and 
with  dilatation*  Indeed,  as  almady  stated,  the  common  cause  of  fibrous 
myocarditis  is  sclerosis  of  the  coronary  arteries. 

Symptomb.  —Nodular  arterio-selerosis  of  the  aorta  is  not  usually  pix*- 
duetive  of  symptoms.  Sometimes  the  dilatation  of  the  areli  is  sufiieieot 
to  l>e  manifested  by  an  increaseti  area  of  dubiess  at  the  right  and  upper 
portion  of  the  sternum  and  by  visible  or  palpable  pulsiition  at  the  sternal 
not«h.  In  such  c^jses  an  inequality  of  the  pulses  recognizable  at  the 
wrist  may  lie  due  to  the  narrowing  of  the  oritice  of  an  innominate  artery. 
It  is  also  possible  that  the  muscular  pains  and  weakness  of  the  trunk  so 
often  complained  of  by  elderly  people  may  be  the  result  of  interference 
with  the  circulation  through  the  intercostal  and  lumbar  arteries  in  con- 
sequence of  a  nai^rowing  of  their  orifices  by  sclerotic  patches.  If  the 
sclerotic  plates  are  situated  at  the  orighi  of  the  coronary  or  renal  arteries 
the  nutritiou  of  the  hairt  or  of  the  kidneys  is  likely  to  t>e  disturbed, 
and  brown  atrophy  of  the  heart  or  simple  atrophy  of  the  kidney  result. 
The  slowly  progrcvssiug  enfeeblement  of  the  heart,  the  transitory  and 
slight  albuminmia,  even  when  associated  with  an  occasional  hyaline  cast, 
in  old  pt^i)k\  thus  meet  with  a  siitisfactory  explanation- 
Diffuse  arterio-sclerosia  not  only  causes  hypertrophy  of  the  heart  to 
overcome  the  obstniction,  but  also  interferes  with  the  nutrition  of  the 
organs  especially  concerned.  The  gradual  progress  of  the  cardiac  hyper- 
trophy is  compeusator^%  and  symptoms  of  arterio-sclerosis  are  unlikely 
to  arise  until  the  heart  presents  signs  of  failing  compensation  or  localizing 
igrmptoms  call  attention  to  the  brain  or  kidneys.  During  this  period  of 
progressing  arterio-sclerosis  the  signs  of  cardiac  hypertrophy  are  present, 
^namely,  downward  and  outward  displacement  and  abaornially  power* 
ftd  beat  of  the  apex,  accentuation  of  the  second  aortic  sound,  and  a  pulse 
of  high  tension,  full,  regular,  and  sonietinim  slow.  The  especial  charac- 
teristic is  the  cord 4 ike  feel  of  the  radial  artery  when  under  considerable 
pressure  of  the  finger,  a  sign  not  to  be  confounded  with  the  extreme 
rigidity  indicative  of  calcification,  which  is  characteristic  rather  of  scmile 
and  degenerative  changm  than  of  the  productive  as  well  as  degenerative 
lesions  of  arterio -sclerosis,  A  tortuous  course  of  the  radial  artery,  un- 
less associated  with  a  pulse  of  high  tension,  is  not  a  necessary  indication 
of  diffuse  arteriO'SclerosLs,  As  the  hypertrophied  heart  wcjikens,  the 
tension  of  the  pulse  may  1>e  lowered,  and  C4»ugli  and  shortne.ss  of  breath 
result  from  the  weakened  heart  not  being  able  to  overcome  the  obstruc- 
tion to  the  rtow  of  blood.  Diffnse  arterio- sclerosis  of  the  coronary  arte- 
ries of  the  heart  produces  niyoinalacia  and  fibrous  myocarditis,  manifested 
by  precordial  discomfort,  perhaps  ending  in  attacks  of  angina  pectoris, 
in  dyspncen,  which  may  be  asthmatic  or  may  present  the  Cheyne^Stokes 
characteristics^  and,  eventuallyj  in  acute  cBdema  of  the  lungs,     Arterio- 
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sclerosis  of  the  cerebral  vessels  is  indicated  by  preliminary  attacks  of 
headache  or  dizziness,  i)erhaps  followed  by  evidence  of  cerebral  hemor- 
rhage or  of  cerebral  softening.     Even  temporary  attacks  of  localized  dift^ 
turbance  of  cerebral  function  may  occur  in  arterio-sclerosiSy  especiall)> 
when  the  latter  is  dependent  upon  syphilis  or  associated  with  nephrit^ 
If  the  arterio-sclerosis  occurs  predominantly  in  the  kidney,  the  symptoiz^ 
are  those  of  a  slowly  progressing  fibrous  nephritis ;  slight  attacks  of  dy^ 
pnoea,  indigestion,  headache,  muscular  weakness,  disturbance  of  vision, 
frequency  of  micturition,  and  thirst  give  evidence  that  the  renal  arteno- 
sclerosis  has  occasioned  such  destruction  of  tissue  that  a  state  of  renal 
inadequacy  exists.    Arterio-sclerosis  of  the  vessels  of  the  extremities  is 
less  a  cause  of  gangrene  than  is  calcification  of  the  muscular  media. 
Senile  gangrene  when  not  of  embolic  nature  is  to  be  regarded  88  dae 
rather  to  arterial  calcification  than  to  arterio-sclerosis,   while  diabe^e 
gangrene  may  be  the  result  of  the  obliterating  tendency  of  arterio-sderm 

Diagnosis. — The  presence  of  nodular  arterio-sclerosis  is  to  be  atisnmed 
in  elderly  people,  though  sometimes  it  is  absent  in  them.  Incipient  dif- 
fuse arterio-sclerosis  is  to  be  suspected  from  a  pulse  of  persistent  high 
tension,  and  its  presence  is  to  be  considered  probable  when  the  signs  of 
idiopathic  hypertrophy  of  the  heart  are  also  present  The  diagnosis  of 
a  sclerosis  of  the  coronary  arteries  of  the  heart  is  essentially  that  of  a 
fibrous  myocarditis,  and  the  renal  arteries  are  to  be  considered  sclerotic 
when  there  is  evidence  of  a  chronic  fibrous  nephritis.  The  diagnosis  of 
cerebral  arterio-sclerosis  is  based  upon  the  association  of  symptoms  of 
disturbed  cerebral  circulation  with  evidence  of  arterioHSclerosis  elsewhere 
in  the  body. 

Pkognosis. — The  prognosis  of  general  arterio-sclerosis  is  always  mi- 
certain,  though  not  necessarily  grave.  It  is  uncertain,  since  ruptm^  of 
the  diseased  arteries  or  aneurisms  may  ensue.  It  becomes  grave  when 
there  is  a  conspicuous  affection  of  the  blood-vessels  of  the  heart  or  of  the 
kidneys. 

Treatment.— Although  potassium  iodide  is  recommended  by  some 
good  observers  in  arterio-sclerosis^  we  do  not  believe  that  the  condition  is 
amenable  to  treatment ;  in  the  early  stages  much  can  be  done  to  arrest  the 
development  of  the  disease  by  removal  of  its  cause.  Thus,  if  alcohol, 
lead,  or  other  poison  be  producing  the  disease,  the  treatment  should  be 
that  of  the  chronic  poisoning ;  if  the  subject  be  syphilitic,  continuous  mild 
antisyphilitic  treatment  should  be  employed ;  if  there  be  a  gouty  diath- 
esis, this  should  be  actively  combated ;  if  there  be  renal  disease,  efforts 
must  be  directed  to  overcoming  its  effects ;  if,  as  in  many  cases,  the  source 
of  the  trouble  be  over-eating,  especially  of  rich  nitrogenous  food,  with 
under-exercising,  the  life-habits  should  be  changed.  Very  often  it  is 
necessaiy  to  explain  to  the  patient  the  condition,  so  that  by  a  quiet, 
abstemious  life,  with  abundance  of  gentle  and  continuous  out-door  exer- 
cise, the  degeneration  of  the  arteries  may  be  delayed.     In  many  cases, 
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especially  when  the  habits  of  the  patient  cannot  be  thoroughly  controlled, 
ttfe  will  be  prolonged  and  made  more  comfortable  by  yearly  visits  to 
tUodine  purgative  mineral  springs, — a  custom  which  often  may  be  con- 
tmned  with  advantage  even  in  the  advanced  stages  of  the  disorder.  Not 
nuely  the  habitual  use  of  the  Turkish  bath  does  good  by  maintaining  the 
activity  of  the  skin.  In  the  advanced  stages  of  the  disorder,  however, 
great  care  must  be  taken  in  exposing  i>atient8  to  high  heat,  especially  if 
there  be  any  secondary  cardiac  involvement 

As  it  is  imx>06sible  to  change  arteries  which  have  undergone  degener- 
ation, the  treatment  in  the  advanced  stages  of  arterio-sclerosis  is  ehiefly 
directed  to  combating  the  symptoms  of  various  local  disorders  as  they 
arise.  In  apoplectic  attacks,  with  arterial  tension,  lividity  of  the  face, 
or  marked  dyspnoea,  venesection  may  be  sometimes  necessary  for  tempo- 
lary  relief. 

ANEURISM. 

Definition. — ^The  localized  dilatation  of  an  artery. 

Varieties.—lii  true  aneurism  all  the  coats  of  the  artery  are  present 
at  the  outset^  although  at  a  later  stage  it  may  be  imi>06sible  to  differ- 
entiate them.  In  false  aneurism  the  tissues  surrounding  the  artery  are 
poshed  aside  by  blood  which  has  escaped  from  a  torn  or  cut  artery.  The 
HmcUng  aneurism  of  the  aorta  is  usually  r^arded  as  a  variety  of  false 
aneurism,  since  at  no  time  are  all  the  coats  of  the  artery  contained  in 
the  wall.  It  is  the  result  of  a  tear  into  the  weakened  media  through  the 
altered  intima  in  arterio-sclerosis,  and  the  layers  of  the  middle  coat  are 
split  apart  by  the  force  of  the  blood-current 

When  an  artery  communicates  directly  with  a  vein,  the  resulting 
dilatation  of  the  vessels  is  called  aneurism  by  anastomosis.  If  a  true 
aneurism  communicates  with  a  vein,  the  term  arterio-venous  aneurism  is 
applied;  while  if  the  communication  is  established  through  a  £a>lse 
aneurism,  the  condition  is  known  as  varicose  aneurism. 

Etiology. — Aneurisms  occur  at  all  periods  of  life,  but  especially 
luring  the  middle  third,  and  more  often  in  men  than  in  women.  The 
»ential  cause  is  a  diminished  resistance  of  the  wall,  which  may  be  ac- 
Dompanied  by  an  increased  blood-pressure.  The  diminished  resistance  of 
the  wall  is  largely  due  to  premature  arterio-sclerosis :  hence  the  impor- 
tianoe  of  syphilis,  and  perhax>s  of  alcoholic  abuse,  in  the  etiology  of  aneu- 
risms. It  should  be  mentioned  that  aneurisms  may  occur  without  the 
physical  signs  of  arterio-sclerosis :  hence  it  is  assumed  that  a  weakening 
)f  the  coat  represents  an  early  stage  of  arterio-sclerosis.  The  wall  may 
)e  weakened  in  consequence  of  the  production  of  an  acute  endarteritis  by 
kn  infectious  thrombus  or  embolus,  or  may  be  torn  by  a  calcified  embolus. 

The  importance  of  increased  blood-pressure  is  suggested  by  the  rela- 
ive  frequency  of  aneurisms  among  persons  exposed  to  laborious  muscular 
rork  or  severe  muscular  strain,  as  sailors  and  blacksmiths.  Evidence 
n  the  same  direction  is  presented  by  the  more  frequent  occurrence  of 
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aneurisms  of  the  aorta  at  its  arch,  and  by  the  frequent  projection  of 
sacculated  aneurisms  from  those  points  in  serpentine  aneurism  of  the 
splenic  artery  at  which  the  direction  of  the  current  of  blood  is  abruptly 
changed.     Violence  is  also  of  importance  in  etiology,  especially  in  ane^. 
risms  of  the  peripheral  arteries.    A  variety  of  aneurism  of  rare  occur, 
rence  and  of  unknown  etiology  has  been  described  by  Kussmaol  aod 
Maier  under  the  term  nodtUar  periarteritis.    In  this  affection  the  intima  ig 
forced  through  a  ruptured  media^  local  swellings  of  the  adventitia  follow, 
and  thus  multiple  aneurisms  are  rapidly  produced  along  the  course  of  the 
smaller  arteries  of  the  body. 

MoBBiD  Anatomy. — The  dilatation  of  the  artery  is  either  circum- 
scribed or  diffuse.  The  circumscribed  dilatation  is  cylindrical,  spindle- 
shaped,  or  globular :  hence  cylindrical,  fusiform,  and  sacculated  aDeorismg 
are  discriminated.  One  or  many  aneurisms,  in  rare  instances  a  hnndred 
or  more,  may  be  present,  varying  in  size  from  those  not  larger  than  a 
grain  of  sand,  the  miliary  aneurisms  of  the  brain,  to  those  which  are  as 
large  as  an  in&nt's  head.  Diffuse  dilatation  affects  an  artery  and  pear- 
haps  its  branches  over  a  considerable  distance ;  in  consequence  of  the  tor- 
tuous course  pursued,  this  variety  is  called  cirsoid  or  serpentine  anenrigm. 

At  the  outset  the  wall  is  composed  of  the  three  coats  of  the  artery, 
but  as  the  aneurism  increases  in  size  the  middle  coat  disappears,  the 
outer  and  inner  coats  become  fused,  and  only  a  single  layer  of  fibrous 
tissue  remains.  Where  the  three  coats  are  to  be  differentiated,  the  ap- 
X)earances  of  arterio-sclerosis  are  likely  to  be  found  in  the  intima ;  fissures, 
fat-drops,  leukocytic  infiltration,  or  fibrous  scars  are  present  in  the  middle 
coat,  and  the  adventitia  is  abundantly  infiltrated  with  cella  The  cir- 
cumscribed aneurism  communicates  with  the  artery  from  which  it  arises 
by  a  large  or  a  small  opening,  which  is  round  or  slit-like,  and  usually 
contains  a  lamellated  thrombus  which  sometimes  completely  fills  the  sa^^ 
The  oldest  portions  of  the  thrombus,  lying  upon  the  wall,  are  brittle,  of 
an  opaque  yellowish-gniy  color,  and  are  covered  by  elastic  layers  of  a 
translucent  pale-red  tint,  while  the  free  surfisu^e  is  dark  red,  and  often 
ribbed.  As  the  aneurism  increases  in  size,  displacement  of  neighboring 
structures  takes  place  when  possible,  compression  is  exercised  upon  yield- 
ing structures,  and  resistant  tissues,  especially  bone,  are  eroded  and  ab- 
sorbed. The  orifices  of  arterial  branches  arising  in  the  vicinity  of  the 
aneurism  may  be  distorted,  and  the  branches,  after  being  stretched  or 
compressed,  may  become  obliterated.  Thrombi  frequently  are  formed  in 
veins  which  are  compressed  by  the  aneurism. 

Symptoms. — The  symptoms  of  aneurism  depend  largely  upon  the 
size  and  situation  of  the  dilatation,  and  in  cert^un  cases  there  maybe 
no  symptoms.  In  general,  the  disturbances  produced  are  the  result  of 
pressure  or  of  rupture,  although  the  aneurism  may  first  become  apparent 
as  a  pulsating  tumor.  Miliary  aneurisms  of  the  brain  are  usually  unsnfi* 
pected  until  rupture  occurs,  followed  by  cerebral  hemorrhage. 
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ANEURISM   OF  THE  AORTA. 

The  aorta  from  its  origin  to  its  bifurcation  is  a  freqnent  seat  of 
aneurisms,  which  are  usually  divided  into  thoracic  and  abdominal  aneu- 
nsrns  according  to  the  region  concerned.  Aneurism  is  oftenest  found  at 
the  arch  of  the  aorta,  and  in  that  locality,  when  large,  forms  a  pulsating 
tumor  pressing  upon  the  structures  in  its  vicinity,  the  symptoms  vary- 
ing according  to  the  part  of  the  arch  especially  affected. 

Aneurism  of  the  ascending  portion  of  the  arch  may  project  into  the 
pmcardial  cavity  and  produce  no  symptoms  until  rupthre  takes  place, 
vhen  immediate  death  results  from  hemorrhage  into  the  pericardium. 
Aneurisms  in  this  region  also  cause  dilatation  of  the  aortic  orifice  or 
dirinkage  of  the  aortic  valves,  and  thus,  unless  a  considerable  tumor 
is  formed,  give  rise  only  to  the  signs  and  symptoms  of  aortic  insuf- 
ficiency. As  the  tumor  increases  in  size  it  is  likely  to  occasion  local  pain, 
▼hich  is  due  to  pressure  upon  the  cardiac  plexus  of  nerves  or  upon  those 
of  the  pleura,  pericardium,  or  skin.  The  pain,  therefore,  varies  in 
character,  being  either  anginoid,  stitch-like,  aching,  or  neuralgic,  and  is 
oocasionaJ,  paroxysmal,  or  persistent  Pressure  upon  the  superior  vena 
cava  results  in  venous  congestion  of  the  head,  neck,  and  arms,  or  an 
innominate  vein,  usually  the  right,  may  be  conspicuously  compressed, 
with  a  corresponding  limitation  of  the  cyanosis  and  oedema  to  one  side  or 
to  the  other.  Perforation  of  the  superior  vena  cava  sometimes  occurs, 
and  Pepper  and  Orif&th  have  called  attention  to  the  importance  of  the 
sudden  development  of  cyanosis  and  oedema  as  indicating  this  complica- 
tion. Pressure  ux)on  the  azygos  vein  may  also  take  place,  giving  rise  to 
hydrothorax.  Pressure  upon  the  neighboring  sympathetic  causes  dilata* 
tion  or  contraction  of  the  pupil  of  the  right  eye  according  as  irritation  or 
paralysis  of  the  sympathetic  fibres  takes  place.  The  right  vocal  cord  is 
sometimes  paralyzed  from  pressure  upon  the  recurrent  laryngeal  nerve. 

Aneurism  of  the  transverse  i)ortion  of  the  arch  has  a  wider  range  of 
pressure-symptoms,  since  the  respiratory  and  digestive  tracts  are  con- 
oerned,  as  well  as  the  blood-vessels  and  the  nerves.  Pressure  upon  the 
trachea  causes  dyspnoea,  the  breathing  at  times  having  a  stridulous  sound 
or  presenting  an  asthmatic  or  a  Cheyne-Stokes  character.  There  is  not 
infrequently  cough  from  the  catarrhal  inflammation  of  the  trachea  and 
bronchi,  and  a  considerable  quantity  of  secretion,  at  times  blood-stained 
from  congestion  of  the  mucous  membrane,  may  be  expectorated.  Pressure 
upon  a  primary  bronchus  is  also  productive  of  cough  and  dyspnoea  asso- 
3iated  with  feeble  respiratory  sounds  in  the  part  of  the  lung  affected,  and 
nay  lead  to  retention  of  secretion  in  the  bronchi,  with  resulting  putrefac- 
:ion,  ending  in  gangrene  and  abscess  of  the  lung.  The  left  vocal  cord  is 
requently  paralyzed  from  pressure  upon  the  left  recurrent  laryngeal  nerve 
In  its  course  around  the  arch,  and  hoarseness,  or  aphonia,  and  paroxysms 
>f  suffocation  may  ensue.     Pressure  upon  the  pneumogastric  nerve  is 
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rare,  but  sometimes  happens,  causing  vomiting  and  spasm  of  the  cesopha- 
gus,  with  difficulty  in  swallowing.     When  the  oesophagus  is  compresBed, 
persistent  difficulty  of  swallowing,  especially  of  solid  food,  occurs^  and 
the  possibility  of  the  presence  of  an  aneurism  as  the  cause  of  a  dyg. 
phagia  should  be  eliminated  before  the  use  of  a  sound,  since  the  latter 
has  caused  immediate  death  by  perforating  an  aneurism  compressing  the 
GBSophagus.     The  emaciation  resulting  from  aneurismal  obstruction  of 
the  oesophagus  may  in  rare  cases  be  enhanced  by  the  pressure  of  the 
aneurism  upon  the  thoracic  duct    The  left  innominate  vein  is  especially 
liable  to  compression,  in  which  case  oedema  of  the  left  half  of  the  head 
and  neck  and  of  the  left  arm  follows.    The  orifice  of  the  innominate, 
the  left  carotid,  or  the  left  subclavian  artery,  especially  of  the  innominate 
artery,  may  be  dilated  and  form  part  of  the  aneurism ;   on  the  other 
hand,  these  vessels  are  likely,  also,  to  become  narrowed  and  disToited, 
perhax>s  obliterated,  and  may  be  compressed  or  obstructed  by  thrombi 
Corresponding  variations  in  the  character  of  the  pulsations  in  them 
result,  especially  noticeable  in  the  marked  differences  sometimes  recog- 
nized in  the  radial  pulses.    The  pulmonary  artery  has  been  comproBBed, 
causing  compensatory  hypertrophy  of  the  right  ventricle,  and  in  rare 
instances  this  artery  has  been  even  perforated. 

Pain  is  more  characteristic  of  aneurism  of  the  descending  portion 
of  the  arch  and  of  the  thoracic  aorta  than  are  symptoms  of  pregsore, 
although  the  oesophagus,  trachea,  left  bronchus,  and  lung  may  be  com- 
pressed, and  dysphagia^  dyspnoea,  and  cough  result  The  pain  is  usually 
attributed  to  erosion  of  the  vertebrae,  although  it  is  more  probably  occa- 
sioned by  a  neuritis  developed  as  the  spinal  nerves  become  incorporated 
in  the  walls  of  the  sac :  it  is  generally  referred  to  the  back,  in  the 
region  of  the  left  scapula.  The  spinal  cord  in  rare  instances  has  been 
exx>osed  and  compressed,  with  the  production  of  paralysis.  Flint  men- 
tions that  aneurism  of  the  descending  aorta  causes  a  delay  in  the  pulsa- 
tions in  the  arteries  of  the  lower  extremities  as  compared  with  the  radial 
pulse,  and  Osier  states  that  the  femoral  pulse  may  be  absent  although 
the  blood  is  distributed  to  the  vessels  of  the  leg. 

The  physical  examination  of  the  thoracic  aorta  in  case  of  suspected 
aneurism  seeks  to  establish  the  presence  of  a  pulsating  tumor.    When 
the  aneurism  Ls  small,  or  the  chest- wall  does  not  yield  to  its  growth,  there 
is  no  visible  tumor.    An  abnormal  area  of  dulness  may  be  appreciated 
either  at  the  right  or  across  the  upper  part  of  the  sternum.    If  the 
ascending  or  the  transverse  portion  of  the  arch  is  enlarged,  the  dulneRS 
may  be  recognized  also  at  the  left,  of  the  spine  in  case  the  descending 
portion  of  the  arch  and  the  continuous  portions  of  the  thoracic  aorta  are 
concerned.     Eventually  the  aneurism  may  so  increase  in  size  as  to  pro- 
duce a  visible  pulsatory  heaving  of  the  chest-wall  near  the  second  and 
third  right  costal  cartilages,  at  the  sternal  notch,  or  near  the  spine,  accord- 
ing to  the  seat  of  the  aneurism,  and  the  lai^er  the  tumor  the  more  likely 
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is  theie  to  be  a  displacement  of  the  heart  downward  and  to  the  left^     If 

the  sternum  becomes  eroded,  a  tumor  with  expansile  and  often  powerful 
pulstition  projects  in  the  region  of  the  nmnubrinra  and  extends  cousider- 
ably  beyond  its  borders.  The  overlying  skin  eventually  becomes  livid 
and  necrotic  at  the  place  of  greatest  tension.  The  tumor  m  resistant 
when  it  contains  abundant  clotted  bloody  though  readily  yielding  to 
pressure  when  the  content**  are  largely  liquid.  A  systolic  thrill  iis  well 
s&  a  powerful  systolic  impulse  is  at  times  to  be  felt^  and  a  feeble  dias- 
tolic l>eat  Ls  not  inlVequently  percei)tible.  Oliver^  Boss,  and  others  have 
emi>hiisized  the  value  of  tracheal  iug^hiff  as  a  sign  of  deep-seated  aortic 
anenriamj  and  it  has  been  asserted  that  it  is  never  present  except  when 
there  is  an  aneurism*  According  to  Grimsdale,  however,  this  sign  is  of 
little  positive  value,  since  he  found  it  in  sixteen  jjer  cent  of  a  number 
of  pei'sons  free  from  aneurism  and  examined  with  reference  to  its  pres* 
enee.  The  tugging  Ls  attributed  to  the  dii*ect  prcssui-e  during  cardiac 
systole  of  the  dilated  aiieiy  upon  the  left  bronchus,  or  upon  the  por- 
tion of  the  ti-^ichea  immediately  adjoining*  The  vSensatiou  is  to  be  ob- 
tained by  gently  prassing  the  fingers  or  thumbs  against  the  cricoid  car- 
tilage from  below  upward  while  standing  either  in  front  of  or  behind 
the  patient  On  anscultation  over  the  aneurism  two  sounds  are  usually 
distinctly  heard,  one  resulting  from  the  distention  of  the  aneurism,  the 
other  due  to  the  ti'ansmission  of  the  second  cardiac  sound  when  the  aortic 
valves  ai-e  sufficient.  There  may  l)e  no  murmurs,  or  a  systolic  murmur 
is  to  be  heard,  which  is  usually  of  little  diagnostic  importance  unless  com- 
bined with  a  diastolic  mui'mur.  The  latter  is  indicative  of  an  associated 
ac»rtic  incompetence,  but  may  be  produced  by  an  eddy  in  the  aneurism. 

In  the  further  progress  of  aortic  aneurism  the  tendency  is  towards 
increased  disturbance  of  respiration,  perhaps  associated  with  fever,  pro- 
gr€asive  loss  of  flesh  and  stiength,  and  hemorrhage.  The  bleeding  is 
often  the  immediate  cause  of  death,  and  nuiy  take  place  externally  or 
internally.  In  the  former  c^kse  blood  is  poured  from  the  month  by  way 
of  the  cesophagus,  trachea,  or  lungs,  or  escapes  through  the  skin.  Per- 
foration internally  takes  place  into  the  pericardial  or  the  pleural  cavity, 
perhaps  into  the  stomach  through  the  OBvSophagua  The  immediately 
fatal  hemorrhage  may  he  preceded  by  occ^isional  gushes  or  by  slight 
oozing,  separated  by  intervals  of  days  or  weeks.  Embolism  is  an  occa- 
sional complication,  resulting  from  detachment  of  portions  of  the  con- 
tained thrombus  and  their  transfer  into  one  of  the  branches  of  the  aorta. 

Diagnosis, — The  sxtspicion  of  an  aneurism  may  be  based  upon  the 
physical  signs  or  upon  the  symptoms,  but  the  diagnosis  usually  mriuires 
the  presence  of  both  i>hysical  and  rational  signs,  and  may  tiien  be  doubt* 
fuL  An  expansile  pulsating  tumor  is  not  always  pi^esent^  and  the  ex- 
pansile pulsation  of  an  unusually  high  aortic  arch  or  that  transmitted 
from  an  hypertrophied  and  dilated  heart  may  be  mistaken  for  the  pulsa- 
tion of  an  anemism.     The  former  produces  no  pressure-symptoms,  and 
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the  latter  is  accompanied  usually  by  the  signs  of  aortic  insufficiency. 
A  solid  tumor  of  the  mediastinum  or  one  at  the  base  of  the  neck  may 
transmit  pulsations,  but  undergoes  no  corresponding  change  of  voluioe. 
The  former  muffles  the  heart-sounds,  although  interfering  but  little  with 
breathing  and  swaUowing.  Both  compress  acyaoent  veins,  although 
affecting  the  arteries  but  little. 

Prognosis. — Aneurisms  of  the  arch  and  of  the  thoracic  aorta  are 
always  a  source  of  danger,  and  usually  prove  fatal,  although  they  may 
exist  for  years.  Their  progress  may  be  checked  for  a  long  time  by  thi 
formation  of  thrombi,  but  the  process  of  repair  is  always  incomplete,  ajid 
it  is  doubtful  if  any  true  aneurism  of  the  arch  large  enough  to  produce 
symptoms  has  ever  been  healed. 

ANEURISM   OP  THE  ABDOMINAL  AORTA. 

Aneurism  of  the  abdominal  aorta  attaining  any  considerable  gize 
usually  begins  in  the  vicinity  of  the  coeliac  axis,  which  is  often  incor- 
porated in  the  sac    The  tumor  may  be  large  and  prevent  the  descent 
of  the  diaphragm.    The  lumbar  vertebrae  are  frequently  eroded,  and 
then  form  the  posterior  wall  of  the  aneurism,  being   covered  merely 
by  a  lamellated  thrombus.      The  chief  symptom  is  pain,  perhaps  fol- 
lowed by  numbness,  due  to  pressure  upon  neighboring  nerves  or  their 
incorporation  in  the  wall  of  the  tumor.    As  in  thoracic  aneurism,  the 
pain  may  be  referred  to  the  back,  although  the  hand  of  the  patient  when 
indicating  its  seat  at  times  points  to  the  front.     There  is  usually  fixed 
pain  in  the  epigastric  region,  but  shooting  pains  often  follow  the  Imnbar 
or  sciatic  nerve.      Symptoms  of  pressure  are  less  significant  than  in 
aneurism  of  the  thoracic  aorta.     Vomiting  results  frx)m  pressure  on  the 
pylorus  or  the  duodenum,  and  pressure  upon  the  colon  may  interfere 
with  the  action  of  the  bowel.     Aneurism  of  the  abdominal  aorta  when 
sufficiently  large  to  produce  symptoms  usually  continues  to  increase  in 
size,  perhai)S  with  periods  of  temporary  quiescence,  until  rupture  of  tiie 
wall  occurs.    Fatal  perforation  then  takes  place  into  the  alimentary  canal 
or  into  the  peritoneal  or  the  pleural  cavity.     The  immediately  fatal  hem- 
orrhage is  sometimes  preceded  by  the  escape  of  blood  into  the  retroperi- 
toneal tissues,  especially  at  the  left  of  the  spine,  causing  a  rapid  increase 
in  the  size  of  the  tumor,  associated  with  pain,  and  suggesting  a  localized 
peritonitis.     In  rare  instances  the  erosion  of  the  vertebrse  is  so  extreme 
as  to  lead  to  compression  of  the  spinal  cord  and  paralysia     Sometimes 
the  sui)erior  mesenteric  artery  is  obstructed  by  embolism  or  continued 
thrombosis  from  the  aneurism,  acute  hemorrhagic  infarction  of  the  in- 
testine being  the  result    The  renal  arteries,  and  those  of  the  l^;s  also, 
may  be  the  seat  of  the  embolism. 

Diagnosis. — ^The  diagnosis  of  this  variety  of  aortic  aneurism  depends 
upon  the  recognition  of  an  immovable  rounded  or  elongated  tumor  which 
has  an  expansile  pulsation  and  may  transmit  a  thrill.     On  auscultation 
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a  systolic,  perhaps  a  double,  murmur  is  to  be  heard.  The  femoral  tifi  com- 
pared with  the  radial  puLse  is  delayed.  The  pulsation  of  the  aneurisiual 
tumor  may  l>e  siiimlated  by  the  energetic  beating  of  the  aorta  in  iieuras- 
thenicT  anaemic,  or  emaciated  persons,  especially  in  hysteiieal  women,  or 
by  the  powerful  impuL^  of  the  aorta  in  hypertrophy  and  dilatation  of 
the  left  ventricle-  The  characteristics  of  the  patient,  the  absence  of  pain, 
and  the  paroxysmal  nature  of  the  throbbing  indicate  the  functional  dis- 
turbance, while  the  physical  examination  of  the  heart  nmkes  clear  its 
hypertrophy.  Tumoi's  of  the  stomach,  of  the  liver,  or  of  the  head  of 
the  pancreas  not  iniVeiiuently  transmit  the  ai>rtic  impulse.  They  are  to 
be  excluded  by  frequent  mobility  and  by  a  disappearance  of  the  pulsa- 
tion when  the  patient  is  placed  in  the  knee-elbow  position. 

Anenrisms  of  the  coeliac  axis  and  of  it^  branches,  the  mesenteric, 
renal,  and  iliac  arteriCxS,  also  occm%  but  are  not  to  be  recognized  unless 
forming  a  pulsiitiug  tumor.  It  is  to  be  remembered,  however,  tliat  the 
rupture  of  abdominal  aneurism  is  one  of  the  causas  of  intm- abdominal^ 
perhaps  of  inb^- peritoneal,  hemorrhage,  to  be  I'elieved  only  by  surgical 
treatment. 

Prognosis. — The  prognosis  of  this  variety  of  aortic  anem*ism  is  ex- 
ceedingly  grave,  death  usually  resulting  from  perforation  and  hemor- 
rhage. 

Teeatment  op  Aneurism. — Measures  for  the  cure  of  aneurism  have 
for  their  object  the  oblitemtion  of  the  sac  or  more  usually  of  the  entire 
lumen  of  the  affected  arteiy,  and  are  mechanical  (that  is,  surgical)  in 
their  nature.  The  most  effective  of  these  surgiciil  procedures,  such  as 
ligation  or  arrest  of  circulation  for  a  series  of  horn's  by  pressure  on  the 
artery  aljove  the  aneurism  so  as  to  bring  on  coagulation  within  the  artery, 
are  plainly  not  applicable  to  aneurism  of  the  aorta.  In  a  number  of  cases, 
however,  the  carotid,  the  subclavian,  or  both  vessels,  have  been  tied  for 
aneurism  of  the  aortic  arch.  8ometinu^  prolonged  relief  of  the  symp- 
toms has  been  obtained ;  usually  the  operation  has  lieen  without  avail :  it 
would  seem  to  be  justifiable  only  when  the  arteries  tied  have  their  aortic 
origins  involved  in  the  aneurism.  A  second  mechanical  method  which 
has  been  used  in  a  number  of  ceases  consists  in  putting  into  the  aneurism 
horse-hair,  fine  wire,  or  a  similar  foreign  body,  which  shall  mechanically 
bring  about  a  coagulation  of  the  blood  within  the  sac.  Again,  combined 
with  the  use  of  such  materials  has  been  the  injection  of  a  few  drops  of  a 
sti*ong  coagulating  solution,  such  as  liquor  ferri  perchloridi.  Attempts 
have  also  l>een  made  to  secure  coagulation  by  electrolysis,  and  it  has 
been  asserted  that  the  use  of  fine  silver  wb-e  inserted  through  the  h3"- 
podermic  needle  into  the  sac,  associated  with  subsequent  clectrOlysLS 
(Loreta^s  method),  is  sometimes  successful.  Almost  always,  however, 
the  induction  of  these  foreign  materials  into  an  aortic  aneurism  has 
proved  disastrous  to  the  patient  j  nor  has  any  tetter  result  attend<xl  per- 
sistent  ciompression   by  means  of  the  pad.      When  the  aneurism  pro- 
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trades  through  the  chest- wall  an  elastic  mechanical  support  may  be  used; 
but  x)ermanent  compression  by  an  inelastic  pad  can  rarely  be  borne,  and 
still  more  rarely  does  it  do  good. 

In  the  great  majority  of  cases  we  are  forced  to  rely  upon  medical 
treatment  in  aortic  aneurism,  though  such  treatment  seldom  if  ever  gaf. 
fices  for  a  cure.  The  object  of  the  treatment  is  to  bring  about  coagula- 
tion in  the  sac  by  reducing  the  force  of  the  blood-current  and  increasiiig 
the  coagulability  of  the  blood.  The  classical  method  seems  to  have 
been  hvst  systematized  by  Valsalva,  though  perfected  and  exploited  b; 
Joliffe  Tufnell ;  it  consists  in  prolonged  absolute  rest  in  the  recombent 
position,  with  a  restriction  of  food,  and  especially  of  drink,  nearly  to 
the  minimum  necessary  for  the  sustaining  of  life,  and  the  use  of  cardiac 
sedatives ;  to  it  may  be  added  various  narcotics  for  the  relief  of  pain 
and  restlessness,  and  in  robust  cases  even  venesection.  In  order  to  be 
effective  the  rest  must  be  absolute.  Two  diets  are  employed:  ooe^ 
known  as  the  "low,"  consists  daily  of  ten  ounces  of  bread,  six  ounces  of 
farinaceous  pudding,  one  ounce  of  butter,  and  one  pint  of  milk,  di\ided 
into  three  meals ;  fish  or  boiled  meat  being  added  from  time  to  time,  if 
the  diet  be  insupportable  by  the  x>atient.  The  "  dry"  diet  consists  of  fonr 
ounces  of  bread,  one-half  ounce  of  butter,  and  two  ounces  of  milk,  for 
both  breakfast  and  supper,  and  three  ounces  each  of  meat  and  bread 
and  one  ounce  of  milk  for  dinner.  Many  authorities  advise  repeated 
venesection. 

TheoreticaUy  the  Valsalva  treatment  should  be  continued  for  from 
three  to  four  months ;  practically  very  few  patients  can  be  found  to 
tolerate  it  for  more  than  six  or  eight  weeks ;  often  the  best  that  can  be 
done  is  to  give  from  time  to  time  short  courses  of  the  treatment  In  all 
cases  the  return  to  the  normal  diet  should  be  gradual.  The  Valsalva 
method  of  treatment  is  very  irksome,  and  the  result  is  so  uncertain  that 
patients  may  rationally  prefer  a  quicker  death  to  prolonged  discomfort 
When  there  is  any  evidence  that  the  aneurismal  sac  has  a  wide  mouth, 
or  when  the  aneurism  is  fusiform  in  character,  the  chances  of  a  good 
result  are  greatly  lessened.  To  our  thinking,  the  wisest  thing  to  do 
in  most  cases  of  aortic  aneurism  is  to  make  the  patient  comfortable  as 
long  as  possible,  and  not  to  trouble  him  and  his  friends  with  unavailing 
restrictions. 

Potassium  iodide  is  a  valuable  remedy  in  the  treatment  of  aortic  aneu- 
rism, even  when  there  is  no  distinct  syphilitic  history.  How  it  acts  is  not 
known ;  it  appears  often  to  bring  about  relief  of  pain  and  greatly  to 
favor  coagulation  of  the  blood  in  the  sac :  ten  to  fifteen  grains  three  times 
a  day  may  be  given  continuously.  The  only  drug  which  should  be  used 
to  reduce  heart-action  is  aconite.  Veratrum  viride  is  less  effective  unless 
given  in  large  dose,  and  then  it  is  apt  to  produce  vomiting.  The  bro- 
mides, oi)ium,  and  other  narcotics  may  be  administered  for  the  beniunU- 
ing  of  the  nervous  system  and  the  obtaining  of  sleep.      Digitalis,  which 
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has  been  much  used  by  certain  surgeons  in  the  treatment  of  aneurisms,  is 
an  especially  dangerous  remedy.  The  survival  of  many  patients  who  have 
taken  it  has  been  due  to  the  drug  having  been  given  in  such  small  doses 
as  to  be  ineffectual :  given  in  large  doses  it  increases  not  only  the  force 
of  the  circulation,  but  also  the  size  of  the  pulse- wave,  and  thus  gresitly 
endangers  the  tearing  away  of  fibrinous  coagula  or  the  rupturing  of  the 
sac  itself.  We  have  seen  the  enormous  blood- wave  produced  by  digitalis 
tear  ox>en  an  aortic  aneurism,  with  immediately  fatal  results. 

Under  any  circumstances  the  patient  with  aneurism  should  lead  a 
quiet  life,  avoiding  emotional  and  muscular  excitement,  but  not,  unless 
forced  by  suffering,  putting  aside  all  mental  work. 

The  chief  aneurismal  symptoms  requiring  treatment  are  those  which 
are  produced  by  pressure :  there  is  nothing  that  will  relieve  the  pain 
caused  by  an  eroding  aneurism  but  morphine.  Intense  engorgement  of 
the  venous  system  of  the  head  and  arms,  and  violent  attacks  of  dyspnoea 
with  cyanosis,  sometimes  may  require  free  venesection  for  relief.  Dys- 
pnoea due  to  pressure  upon  the  trachea  is  usually  the  outcome  of  com- 
pression near  the  bifurcation,  and  is  not  to  be  relieved  by  tracheotomy  : 
in  those  rare  cases  in  which  bilateral  abductor  paralysis  is  caused  by 
pressure  on  the  recurrent  laryngeal  nerves,  as  revealed  by  larjmgoscopic 
examination,  tracheotomy  may  bring  relief 
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DISEASES  OF  THE  NOSE,   LABYNX,   TRACHEA;   AND  BBONCHI. 

DISEASES  OP  THE   NOSE. 
BPISTAXIS.     NOSBBLBBD. 

Bleeding  from  the  nose  is  the  result  of  ii^jury  either  from  wiUiont,  as 
a  blow,  or  from  within  in  consequence  of  picking  the  nose,  or  of  impaction 
of  foreign  bodies,  or  of  a  ftucture  at  the  base  of  the  skull.    Local  affec- 
tions of  the  nasal  mucous  membrane,  as  inflammation,  ulcer,  and  polypi 
act  as  causes.    Diseases  of  the  blood-vessels,  especially  dilatation  of  the 
veins,  and  hypertrophy  of  the  heart  connected  with  arterio-sclerosis,  are, 
at  times,  productive  of  nosebleed.    Epistaxis  is  infrequent,  however,  in 
the  chronic  venous  congestion  associated  with  obstruction  to  the  cirenla- 
tion  from  chronic  disease  of  the  heart  and  lungs.    The  ascent  into  rarefied 
air,  as  in  mountain-climbing  or  in  a  balloon,  produces  nosebleed.    It  is 
of  occasional  occurrence  in  young  women  during  menstruation,  and  its 
presence,  especially  periodically,  when  the  catamenia  are  absent  is  re- 
garded as  a  vicarious  menstruation.     Nosebleed  is  of  frequent  occorrenoe 
at  the  outset  of  typhoid  fever,  and  may  occur  in  the  early  stage  of  other 
infectious  diseases.     It  is  of  frequent  occurrence  in  chronic  anaemia,  in 
leukaemia,  in  hemorrhagic  diathesis,  and  in  hsemophilia.   Plethoric  x>ersons 
not  infr^uently  suffer  fr*om  nosebleed,  but  the  popular  assumption  that 
frequent  nosebleed  is  a  forerunner  of  cerebral  hemorrhage  lacks  satis- 
flEfcctory  proof. 

Bleeding  independent  of  local  causes  takes  place  as  an  oozing,  usually 
from  the  anterior  and  lower  portion  of  the  cartilaginous  septum  fix)m  one 
nostril,  sometimes  from  both  nostrils.  Commonly  the  blood  flows  drop 
by  drop  from  the  nasal  opening,  although  it  occasionally  forms  a  con- 
tinuous stream  of  considerable  size,  or  may  be  manifested  by  a  pro- 
jecting clot.  The  blood  may  pass  into  the  pharynx,  and,  when  coughed 
out  or  swallowed  and  vomited^  be  thought  to  originate  in  the  lungs  or 
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Stomach.  Attacks  of  nosebleed  are  rarely  mifficient  t*>  pi'oiiuoe  more 
than  tempomry  weakneas.  Frequently  reciiiTing  attacks  of  epLstaxis, 
however,  may  result  in  tlie  sympt*>nis  of  aneemia,  and  always  demand  the 
search  for  a  local  cause  in  tlie  nostril.  Nasal  hemorrhage  from  fractiu^ 
at  the  base  of  the  skull  may  prove  a  cause  of  death, 

Treatalent. — In  many  eases  epistaxis  can  be  controlled  by  simple 
proccHlm^es  habitually  employ tnl  in  the  household*  such  bs  holding  the 
hands  up,  applying  ice  or  cold  pieces  of  metal  to  the  back  of  the  neck 
or  to  the  nose,  or  suufting  up  very  cold  or,  preferably,  veiy  hot  water. 
I  The  application  of  a  saturated  solution  of  antipyriu  or  a  ten  per  cent 
klKdution  of  cijcaiue  is  sometimes  useful,  or  solutions  of  asti'ingents,  such 
rBB  tannic  acid  or  alum,  may  be  injected.  Pressure  may  be  applied  upon 
the  facial  artery  as  it  pa^ssea  over  the  lower  jaw.  The  hite  D.  Hayes 
Agnew  stati^d  that  he  had  frequently  arrested  violent  epLstaxis,  even  in 
cases  in  which  plugging  the  posterior  nares  had  l)een  insnfiicient,  by 
making  a  bougie  of  a  long  strip  of  the  rind  of  bacon,  passing  it  through 
the  uosti'ilj  and  allowing  it  to  stay  there  si>nie  time.  When  the  epistaxis 
comes  from  an  ulcei^ted  point  that  can  be  reached,  the  local  application 
of  solution  of  chromic  acid  or  of  solid  silver  nitrate  should  be  made. 
In  any  case,  if  the  hemorrhjige  continues  in  spite  of  milder  measureSj  the 
nares  should  be  plugged  both  posteriorly  and  anteriorly. 

ACUTE   RHINITIS.     ACUTE   NASAL   CATARRH.     CORYZA.     COLD   IN 

THE   HEAD. 

Etiology.— ±lcute  rhinitis  is  often  the  result  of  exposure  to  draughts 
of  air.  to  cold  or  wet  weather,  and  to  the  local  action  of  inhaled  h-ritants, 
as  dust  of  various  sorts,  gas,  vapor,  or  steam.  The  irritation  from  bao* 
teria  is  probably  important,  as  is  suggested  by  the  oecuri-ence  of  epi- 
demics of  acute  na^al  catarrh;  indeed,  it  is  not  unlikely  that  ** taking 
cold"  from  exposuix?  to  cold  and  damp  is  due  to  bsKjterial  at^tion,  the 
growth  of  the  bacteria  lieing  favored  by  the  circulatory  disturbance  in 
the  nostrils  produced  by  the  exposure.  The  importance  of  infection  in 
etiology  is  also  suggested  by  the  occurrence  of  acute  rhinitis  as  an  early 
manifestation  of  measles,  influenza,  and  diphtheria ;  and  gonococcal  and 
syphilitic  infections  may  be  tbl lowed  aLso  by  acute  rhinitis.     Intiamma- 

\  tion  of  the  nasal  mucous  membrane  not  infrequently  resulta  from  the 

icxtenslon  of  inflammation  of  the  contmuoiis  mucous  membrane  of  the 

nSMIuth  and  phai^^nx. 

Symftoms.^ — Frequent  sneezing  and  increasing  olxstruction  of  tlie  nos- 
trils are  the  siguihnint  symptoms  of  acute  rhinitis.  These  are  not  infre* 
quently  preceded  by  chilly  sensations  followed  by  slight  fever,  the  tern- 
jieratune  rising  one  or  two  degi-ees,  and  by  a  feeling  of  general  discomfort,, 
perhaps  weakness.     There  is  at  first  a  profuse  watery  secretion  from  the 

I  nasal  mucous  membmne ;  later  it  is  slimy  and  finally  opaque  yellow.     The 
sense  of  smell  becomes  impaired,  if  not  lost,  and  that  of  taste  is  also  en* 
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feebled*  Herpes  of  the  nostrils  or  upper  lip  is  not  infrequent,  and  Uie 
coiLStiint  flow  of  the  n;i^il  discharge  often  causes  a  mju»eration  of  the 
epidermis,  result  iii^  in  abnisions  upon  which  cnists  finally  are  formed. 
The  mucous  membnitie  is  swollen,  I'eddened,  and  covered  with  more 
or  less  opaque  miu'us.  Towards  the  end  of  the  attiick  it  loay  l>e  erodwl 
and  coated  or  encrusted  with  pus.  Extension  of  the  inflaininatioD  to 
the  conjunctiva  is  frequent^  causing  redness,  swelling,  abundant  lach- 
rjmation,  and  excessive  secretion,  and  this  often  dries  at  the  inner 
caiithi.  Severe  headache  and  fi*ontal  neuralgia  tbllow  extension  of  ih« 
rhinitis  to  the  frontal  sinuses,  and  deiifness  results  from  a  secondary  in- 
flamniation  of  the  pharynx  at  the  opening  of  the  Eustachiau  tut>e.  Allitr 
a  few  days  the  symptouLS  u?4ually  disappear,  with  the  exception  of  i\m 
dischiirge  from  the  nostrils,  which  may  continue  gradually  diminiahiiig 
iu  quantity  for  a  week  or  ten  days* 

Although  the  diagnosis  of  acute  rhinitis  is  easily  made,  it  is  to  be 
remembered  that  the  cause  is  usually  uncertain,  since  vi^irious  contagious 
and  inh*<^tious  diM4^aK*\s  l>egiu  with  nastil  ciitarrh.  Caution  in  diagnosis  is 
eepecially  necessary  duriug  epitlemies  of  me^isles,  diphtheria,  and  in- 
fluenza. In  general  acute  rhinitis  Ls  uuimporttint^  though  disagreeable, 
but  the  possibility  of  its  extension  to  the  brouehij  especially  in  the  very 
old  and  the  very  young,  should  be  remembeix^d,  iu  which  event  the  outr 
come  may  be  uncertain.  Obstruction  to  the  nostrils  st>  interferes  with  the 
.nursing  of  intauts  that  feediug  with  a  spoon  is  ofteu  necessjiry. 

Treatment.  ^Acute  coryza  does  not  onlinarily  requii-e  confinement 
to  the  house,  l*ut  in  delicate,  very  old,  or  very  young  subjecta  it  may 
even  be  necessai-y  to  put  the  patient  to  bed.  Iu  its  formation-period  tJie 
disea^  can  in  many  pa»ple  be  arres^ted  or  modified  by  a  full  dose  of 
quinine  taken  at  tecltime,  or  b\'  camphor  (twenty  drops  of  the  tincture 
every  two  houiis).  Often,  especially  when  the  attack  is  accompanied  by 
aching  pains  or  other  evidences  of  a  general  cold,  a  free  sweat  is  useful 
(see  formula  7),  or  the  Turkish  bath  may  be  trietl.  Local  treatment 
usually  gives  great  relief.  Formula  12  may  Im*  ust^il,  or  bougies  umde 
w^ith  cacao  butter  containing  one- fourth  to  one- half  of  a  grain  of  oocaine 
may  be  inserted  into  the  nostrils  every  four  to  six  hours. 
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CHRONIC   RHINITIS.     CHRONIC    NASAL   CATARRH, 

Etiology. — Constant  exposure  to  the  causes  of  acute  rhinitis,  espe- 
cially to  irritating  dust,  and  to  cold  and  wet  in  various  traders  or  occu- 
pations,  and  fre<iuently  recurring  or  unusually  se\'ei*e  attacks  of  acute 
rhinitis,  are  the  usual  causes  of  chronic  inflammation  of  the  nasal  mucous 
membrane.  Especially  likely  to  become  chronic  is  acute  rhinitis  ex- 
tended  into  the  frontal  or  ethmoidal  sinust«  or  into  the  antrum  of  High- 
more.  Chronic  rhinitis  is  frequent  in  scrofulous  children,  and  im- 
portance in  etiology  is  to  be  attachetl  to  the  construction  of  the  noee, 
especially  to  the  presence  of  a  deviate<i  septum,  which  by  periuanendy 
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narrowing  the  passages  permits  the  intention  of  infiammatory  causes  and 
products. 

Symptoms. — Two  varieties  of  chrouic  rhinitis  are  recognized,  tlie 
hypertrophic  and  the  atrophic,  according  to  the  nature  of  the  predomi- 
nant chaoges  of  the  mucous  membrane,  but  hypertrophy  and  atrophy  are 
frequently  combined.  In  hi/pcfirophi-e  rhiniiis  the  naksal  mucous  mem- 
brane is  reddened  and  swollen,  often  to  such  an  extent  that  the  space 
between  the  misiil  septum  and  the  turbinated  bones  is  (jblitenited.  The 
swelling  of  tlie  mucous  membrane  may  be  genei*al  or  limited  to  tlie  an- 
terior or  to  the  posterior  nart^.  The  swollen  mucous  meml>raue,  espe- 
cially at  the  posterior  end  of  the  lower  turbinated  bones,  may  be  lobuLited, 
papillate,  or  project  sis  a  polypus.  Breathing  thi^iugh  the  nostrils  is 
obstructed,  and  the  patient  becomes  a  mouth -breather,  as  in  chronic  fol- 
licular pharyngitis,  a  condition  which  often  accompanies  chronic  rhinitis. 
The  expression  is  dull  and  the  voiee  is  nasal,  Tiiste  and  smell  are  lost, 
and  hearing  is  often  impaired  from  extension  of  the  iniianiniation  to  the 
pharynx.  There  is  abundant  muco-purulent  secretion,  which,  especially 
in  children,  is  seen  to  ooze  from  the  nostrils,  causing  eczema  of  the  nose 
and  lips.  Ciiists  formed  of  the  dried  secretions  and  i>erhaps  contain- 
ing bk>od  aie  frequent  both  within  the  nose  and  upoji  the  Up.  Slight 
epistaxis  often  occni^,  and  is  Irequently  excited  by  picking  at  the  nose 
to  relie\  e  irritation  from  the  crusts.  The  septum  has  occasionally  been 
perfomted  in  the  course  of  time  by  the  picking  finger. 

In  atmphic  rhinitm  the  nmcous  membrane  is  thin  and  dense  from 
atrophy  of  the  glands  and  siderosis  of  the  interstitial  tissue.  It  is  covered 
with  crusts  of  a  green  or  gray  color,  producing  a  constant  sense  of  irrita- 
tion, in  consequence  of  which  the  patient  fi-equently  picks  at  the  nose  sind 
removes  the  crusts,  often  with  the  production  of  bleeding.  The  nasal 
cavities  are  of  large  size*  The  especial  chai-acteristic  is  the  extremely 
fetid  discharge,  ozwmi^  the  odor  from  which  often  is  not  recognized  by 
the  patient.  The  ozeena  may  he  ass<Dciated  also  with  a  deep-seated 
ulceration,  in  which  case  syphilis,  tuberculosis,  or  an  impacted  foreign 
body  is  likely  to  be  the  cause.  Chronic  rhinitis  is  greatly  benefited  by 
lareatment,  which  should  te  early  instituted  to  prevent  a  pa^ible  deafuess, 
persistent  neiu-algia,  or  retarded  mental  devt*lui>ment. 

Treatment.— The  treatment  of  both  hypertrophic  and  ati'ophic 
rhinitis  m  chiefly  surgical,  consisting  in  the  application  of  various  reme- 
dies and  the  removal  of  liypertrophied  or  abufirmal  parts.  The  results  of 
the  continuance  of  the  local  diseiise  are  so  serious,  and  the  treatment  is 
so  complicated  and  speinal,  that  in  a  treatise  like  the  pres<:int  it  is  im- 
possible to  do  more  than  refer  to  special  works  upon  the  matter,  and  to 
say  that  unless  the  practitioner  shall  have  had  sufficient  training  in  the 
use  of  iiLstruments  and  in  the  making  of  local  applirations  to  the  nose, 
it  is  better  to  refer  the  case  directly  to  the  specialist.  Palliation  can 
be  obtained  by  the  use  of  douches  containing  various  antiseptic  or  de- 
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odorizing  solutions,  which  should  usually  be  distinctly  alkaline.    (See 
formulas  13  and  14.) 

AUTUMNAL  CATARRH.  HAY  FEVER.  ROSE  COLD. 

Definition. — A  periodical  affection  of  the  naso-pharyngeal  idqcoqb 
membrane,  often  ending  in  asthma,  and  produced  in  certain  persons  by 
special  irritants. 

Etiology. — ^The  occurrence  of  a  peculiar  form  of  acute  catarrh  at  the 
end  of  May  or  early  in  June  and  lasting  three  or  four  weeks  hafl  long 
been  recognized  both  in  this  country  and  in  England,  though  rarely  seeo 
upon  the  Continent  This  affection  has  been  designated  June  cold,  rose 
cold,  hay  fever,  or  hay  asthma,  and  its  origin  is  attributed  to  the  pollen 
of  certain  grasses  and  cereals.  Morrill  Wyman  first  made  conspicnous  the 
more  serious  autumnal  catarrh  closely  allied  to  June  cold  in  method  of 
origin  and  symptoms.  Essential  in  the  production  of  both  is  a  nervom 
temperament,  exposure  to  the  exciting  causes,  and  excessive  sensitive- 
ness  of  the  nasal  mucous  membrane.  The  nervous  temperament  is  often 
inherited,  since  successive  generations  in  certain  feimilies  are  sofGerers. 
The  exciting  causes  are  present  in  the  atmosphere  towards  the  end  of 
May  and  about  the  20th  of  August  According  to  Wyman,  they  are  \m 
frequent  in  the  cities  in  June  than  in  September.  The  sufferer  in  the 
United  States  may  escape  an  attack  when  in  Europe.  The  sensitiveDess 
of  the  nasal  mucous  membrane  is  often  sharply  localized,  either  accom- 
panied with  or  independent  of  an  obvious  lesion,  as  shown  by  the  relief 
which  has  rapidly  followed  the  local  treatment  of  the  sensitive  spot  The 
exciting  causes  are  to  be  found  not  only  in  the  pollen  of  certain  grasses 
and  cereals,  especially  in  new-mown  hay,  but  also  in  the  emanations  from 
various  flowers,  and  even  from  fruits.  The  inhalation  at  other  times  of 
various  irritants  ofben  produces  an  attack  of  coryza  or  asthma  in  suiSeien 
from  the  periodical  catarrh. 

Symptoms. — At  or  about  the  stated  dates  the  patient  notices  an  itch- 
ing in  the  mouth,  nose,  or  throat,  and  a  sense  of  fulness  or  weight  in 
the  frontal  r^ion.    In  the  course  of  a  day  or  two  there  is  itching  of  the 
eyelids,  which  are  puffy,  and  the  nasal  mucous  membrane  becomes  swollen, 
reddened,  and  so  irritated  that  a  violent  attack  of  sneezing  results,  which 
is  accompanied  by  a  profuse  watery  discharge  from  the  nostrils,  often 
continuing  thi*oughout  the  day.     Paroxysms  of  sneezing  occur,  at  firet 
in  the  morning,  and  later  at  irregular  times,  and  are  accompanied  by 
more  or  less  febrile  disturbance  and  a  sense  of  prostration.    The  appetite 
is  poor,  and  the  senses  of  taste,  smell,  and  hearing  are  blunted.    The 
throat  becomes  sore,  and  in  the  course  of  a  fortnight  the  bronchial  maoous 
membrane  is  irritable  and  a  diy  cough  is  fi'equent    At  this  time  asth- 
matic paroxysms  are  likely  to  occur.    The  immediate  symptoms  of  the 
disease  cease  at  the  end  of  a  month,  or  earlier  in  case  of  frosty  and  tlie 
X^atieut,  weakened  more  or  less  in  mind  and  body,  rapidly : 
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According  to  Wj^  man,  autuuuial  catarrh  differs  from  the  June  catarrh 

piitially  in  tlie  greater  severity  of  the  sjTnptoms,  It  is  distinguished 
from  simple  cataiTh  by  the  itehing  of  the  eyes,  nose,  and  throat,  the  pro- 
fuse discharge,  protraet-ed  course,  teimiual  asthma,  persistent  periodicity, 
and  the  production  of  the  i>aroxysm  by  definite  irritauta 

Peogn<jsis. — The  liability  to  the  June  or  summer  catarrh  usually 
disappears  ailber  the  age  of  foi-ty.  The  autumnal  catarrh,  on  the  con* 
traiy,  ordinarily  persists  tlirougliout  life,  even  to  extreme  old  sige.  The 
severity  of  the  paroxysm  dimiiiLshes  in  advancing  y oat's,  and  occasion- 
ally varies  from  time  to  time  in  the  course  of  years. 

Treatment. — The  treatment  of  hay  fever  based  upon  the  theory  that 
the  disease  m  a  neurosis,  to  be  controUetl  by  the  use  of  arsenic  and 
measure-S  for  the  upbuilding  of  the  nervous  system,  is  of  no  avail,  gen- 
eral treatment  having  no  value  other  than  that  of  sustaining  the  system 
against  the  exhaust ii>n  produced  by  the  loi^al  disease-  It  Is  nuiintaiued 
by  various  specialists  that  local  txeatment  will  suffice  to  cure  a  large 
percentage  of  ctises, — a  statement  which,  however,  still  needs  coufinna- 
tiou.  The  local  cui-ative  trcatiiumt  consists  in  the  surgical  removal  of 
deformities,  destruction  by  cauterization  of  sensitive  portions  of  the 
mucous  membrane,  and  the  making  of  various  local  applications.  It 
retiuin^  great  skill  iu  the  use  of  iustrmuents,  and,  therefore,  (\special 
ti*ainiiig  on  the  part  of  the  practitioner. 

The  local  palliative  treatment  consists  in  the  employment  of  certain 
drugs  having  the  power  of  benumbiug  sensitive  nerve  endings.  Among 
these  may  lie  mentioned  potsissium  bromide,  a  solution  of  wliich  (t^^n 
gl-ains  to  the  fhiidouuce)  may  at  first  lie  carefully  applied  to  sensitive 
6x>ot6,  afterwards  moi-e  li-eely  used  and  als4i  increased  in  strength.  Anti- 
pyrin  seems  also  to  have  some  effect^  and  cocaine  will  almost  invariably 
give  temporary  relief*  The  free  use  of  cocaine  in  hay  fever,  and  especially 
the  employment  of  it  by  meaus  of  sprays  to  be  used  at  the  dlsci'etion  of 
the  patient,  has  in  a  lai^ge  number  of  cases  produced  the  narcotic  habit^ 
and  Is  to  be  strongly  gainsaid.  If  the  cocaine  must  Ijo  used  by  the 
patient  for  relief,  it  should  be  iu  the  form  of  bougies  made  with  cacao 
butter,  which  will  melt  iu  the  nostril :  each  bougie  should  contain  one- 
eighth  to  one- quarter  of  a  grain  of  cocaine.  In  this  way  jouoh  smaller 
amounts  of  the  alkaloid  suffice  than  with  the  spray,  and  the  systemic 
excitement  is  largely  avoided.  For  the  relief  of  listhma  the  various 
narcotics  employed  in  asthma  may  be  given.  In  the  excessive  violence 
of  the  asthmatic  paroxysms  of  hay  fever  hjT>odermic  iojectioas  of  luor- 
phine  with  atropine  may  be  required,  but  their  use  is  attended  with  dan- 
ger of  the  narcotic  habit. 

The  cliniiitic  treatment  of  hay  fever  is,  we  believe,  almost  invariably 
successful  in  preventing  the  attacks  during  the  treatment  j  in  some  cases 
,w^hen  the  attacks  have  been  thus  controlled  dui-ing  a  series  of  yeai-s  the 
tendency  greatly  lessens  or  entirely  disappears. 

4.J 
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The  way  in  which  climatic  treatment  acts  is  at  present  inexplicable. 
Thus,  the  diseiise  exists  both  in  America  and  in  Europe,  and  it  is  certain 
that  in  a  large  number  of  American  cases  the  attack  is  prevented  simply 
by  travelling  in  Europe,  while  it  is  stated  by  European  physicians  tliat 
the  European  can  avoid  the  attack  by  coming  to  America.  A  certain 
degree  of  elevation  above  the  sea  is  often  effective  :  thus,  in  Europe  relief 
is  often  obtained  by  going  to  the  high  Alps,  and  in  America  by  going  to 
the  higher  regions  of  the  Alleghanies,  as  the  summits  of  the  CatskilLs  or  to 
Whitefield,  Mount  Washington,  Bethlehem,  Franconia,  or  other  localities 
in  the  White  Mountain  district.  The  Rocky  Mountains  furnish  probably 
innumerable  localities  of  exemption. 

Mere  "northing"  also  brings  relief  to  many:  thus,  cases  escape  by 
going  to  Cape  Breton.  Life  in  the  primeval  forest — at  least  in  the  so- 
called  "North  Woods,"  the  primeval  forest  of  Northern  America— is  an 
almost  sure  preventive :  hence  the  Adirondacks,  Maine,  the  Canadas, 
afford  relief  to  many.  We  have  seen  the  invalid  going  out  of  the  Xorth 
Woods  during  the  hay  fever  season  gradually  in  twenty-four  hours  d^ 
velop  his  hay  fever  as  he  passed  from  the  dense  forest  through  the  clear- 
ings to  the  open  country.  Mackinac  Island  and  Georgian  Bay  are  re- 
sorted to  with  asserted  success,  but  in  our  experience  only  greatly  lessen 
the  severity  of  the  attack. 

Usually  residence  on  the  sea,  in  a  vessel,  or  on  a  small  barren  island 
is  prophylactic :  hence  Beach  Haven  and  Fire  Island  are  noted  American 
resorts.  In  islands  situated  close  to  land  hay  fever  subjects  may  be  com- 
fortable when  the  wind  is  off  the  sea,  but  immediately  develop  distress- 
ing symptoms  when  the  land  breeze  blows. 

DISEASES  OP  THE   LARYNX. 

ACUTE   LARYNGITIS. 

Etiology. — Primary  and  secondary  forms  of  acute  laryngitis  are  to 
be  recognized.    The  former  is  the  result  of  exposure  to  cold  and  wet^  and 
of  the  ac'tion  of  in'itants  inhaled  or  swallowed.     The  occurrence  of  epi- 
demics of  laryngitis  suggests  that  at  times  the  irritant  may  be  infectious. 
Excessive  strain  of  the  voice,  whether  sudden  or  prolonged,  is  also  a  fre- 
quent cause.     Secondary  laryngitis  results  from  the  extension  of  inflam- 
mation from  the  naso-pharyngeal  or  the  tnicheal   mucous  membrane, 
especially  when  occurring  in  the  seciuence  of  acute  infectious  diseases, 
as  scarlet  fever,  measles,  diphtheria,  influenza,  whooping-cough,  variola, 
erysipelas,  and  typhoid  fever,  or  of  chronic  infection,  as  syphilis  and 
tuberculosis.     Sepondary  laryngitis  also  occurs  as  the  result  of  injury  to 
the  larj^nx  or  neighboring  parts,  and  of  inflammation  of  the  pharjux 
and  the  neck. 
Laryngitis  accompanied  by  the  formation  of  a  &lse  membrane  oonsti- 
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tntes  the  fibrinotis  laryngiiw^  menibmn^us  or  pseudo-membranous  croups  of 
authors*  It  is  usually  diphtherial,  but  the  bacillus  of  diphtheria  may  be 
absent  and  other  b^iieteria,  especially  streptoc<ocei,  be  present  A  fibriii> 
ons  laryngitis  may  occur  in  various  inteetious  disei^ses,  notably  scarlet 
fever,  whieh  are  wholly  independent  of  true  diphtheria  ;  or  it  may  result 
from  the  inhalation  of  irritating  gases,  vapoi's,  and  steam,  or  the  local 
action  of  caustics. 

Varieties.— Acute  larj^ngitis  is  either  superfieial  or  deep-seated,  and 
the  intiammatory  changes  may  lie  limited  to  detinite  portions  of  the 
larynx,  as  the  epiglottis,  the  vocal  cords,  or  the  hypoglottic  region,  or 
all  parts  of  the  laryiLX  may  be  simultaneously  dise^ised.  The  superficial 
varieties  of  inflammation  are  the  catarrhal  and  pseudo-membiunous,  the 
former  being  characterized  by  redness  and  swelling  of  the  mucous  mem- 
brane, and  by  the  presence  of  a  mucous  or  mueo-pnrulent  secretion,  and 
m^ca^sionally  of  ecchyniotses  and  erosions.  The  cliaracteristics  of  pseudo- 
membranous laryngitis  are  mentioned  in  detail  in  the  article  on  Diph- 
theria. Phlegmonous  laryngitis  is  the  deep-seated  \^ariety  of  acnte 
laryngitLs,  anil  is  cbanieterized  by  a  seroiLS,  lib ri no- serous,  or  cellular 
iDliltration  of  the  snbnuicous  tissue,  tending  towards  resolution,  suppu- 
ration, or  necrosis  with  gangrene.  The  i-egion  below  the  vocal  cords  is 
the  part  of  the  larynx  in  which  the  phlegmonous  inllainmation  is  espe- 
cially likely  to  occ-ur. 

Symptoms.— Acute  laryngitis  is  either  mild  or  severe  from  tlie  outset, 
although,  especially  in  children,  mild  symptoms  may  assume  rapidly  a 
severe  type.  Acute  catai'rhal  laryngitis,  or  acnte  laryngeal  catarrh,  is 
the  variety  of  most  frequent  oecurrencet  and  is  characterized  early  by  a 
tickling  or  bm^ning  sensation  in  the  larynx,  fU!companied  by  a  dry  cough. 
The  voice  soon  becomes  husky  or  hoarise,  and  in  the  course  of  a  few  days 
may  be  reduced  Ui  a  whisiier,  ui  consequence  of  swelling  and  impaired 
mobility  of  the  vocal  conis.  The  cough,  although  at  first  dry,  is  later 
followed  by  the  raismg  of  a  viscid  or  opat|ue  yellow  sputum,  small  in 
quantity,  and  perhaps  stmaked  with  blood.  In  young  children  in  whom 
the  glottis  is  small  the  cough  is  high-pitched,  the  inspiration  is  noisy, 
and  sp:ism  of  the  glottis  is  frequent  during  the  paroxysm  of  cough,  in 
consequence  of  wliich  the  face  becomes  purple  in  the  attempt  to  force  air 
through  the  contracted  glottis.  Attacks  of  dyspncea  aasociated  with 
hoai'seness  and  a  biuliing  Qongh—fahe  croup— nre  frequeut,  especially  at 
night,  awaking  the  child  from  sleep,  and  are  induced  both  by  spasm  and 
by  the  accumulation  of  secretion  in  the  glottis*  These  attacks  not  infi-e* 
quently  occur  for  a  few  nights  in  succession,  the  child  during  the  dajiime 
being  in  apparent  comfort. 

In  acute  catarrhal  laryngitis  of  the  adult  there  ai'e  but  little  elevation 
of  tempei^ture  and  init  slight  constitutional  disturbance.  In  childi-en, 
on  the  contrary,  there  are  often  fever,  headache,  and  some  prostration. 

In  sevei^  acute  lai'yngitis,  which  is  usually  either  membranous  or 
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pblegmonoiis^  the  obstmction  to  the  larynx  is  so  considerable  as  nsually 
to  cause  marked  dyspncea.  In  the  phlegmonous  variety  the  disturbance 
of  breathing  may  progress  with  great  rapidity^  a  condition  of  apparent 
comfort  changing  in  the  course  of  a  few  minutes  to  one  of  serious,  if  not 
of  fatal,  djTspnoea.  The  attack  is  announced  by  a  chill,  followed  by  a 
temperature  of  102°  or  103°  F.,  with  severe  pain  referred  to  the  larynx 
and  aggravated  by  coughing  and  swaUowing.  The  larynx  is  tender  to 
the  touch. 

Diagnosis. — ^The  local  irritation,  dry  cough,  and  hoarse  voice  ai^ 
sufficiently  characteristic  of  acute  laryngitis,  and  the  use  of  the  lar^ngo. 
scope  will  show  redness  of  the  affected  part,  and  perhaps  swelling  of  tte 
mucous  membrane,  which  in  severe  laryngitis  may  be  limited  to  the  hypo. 
glottic  region.  In  non-diphtherial  cases  of  pseudo-membranous  laryn- 
gitis the  symptoms  at  the  outset  are  those  of  an  acute  catarrhal  laryngitis^ 
but  there  are  a  constant  barking  or  crowing  character  to  the  cough  and 
persistent  hoarseness  of  voice.  After  two  or  three  days  the  respiratioQ 
becomes  more  difficult,  and  paroxjrsms  of  coughing  occur,  associated  with 
symptoms  of  suffocation,  whence  the  term  croup.  The  presence  of 
{Mseudo-membrane  in  the  pharynx,  or  the  expulsion  of  membrane  from 
the  larynx,  warrants  the  diagnosis  of  this  form  of  laryngitis ;  but  per- 
sistent  suppression  of  voice  between  the  paroxj^ms  and  continuing  evi- 
dences of  laryngeal  obatructiou  are  of  most  serious  import.  False  croup 
suddenly  occurs,  especially  at  night,  in  children  comparatively  free  from 
serious  disturbance  of  the  larynx  during  the  day  and  at  bedtime.  The 
rapid  relief  following  treatment  is  opposed  to  the  course  of  laryngeal 
obstruction  in  diphtheria  or  croup. 

Prognosis. — Acute  catarrhal  laryngitis  is  a  disease  lasting  firom  a  few 
days  to  a  fortnight.  The  prognosis  in  adults  is  favorable.  In  young 
children  the  laryngeal  catarrh  is  likely  to  extend  into  the  trachea  and 
bronchi,  and  then  may  end  in  a  severe  if  not  dangerous  bronchitis.  The 
possibility  that  relatively  mild  forms  of  acute  laryngitis  both  in  the  adnlt 
and  in  the  child  may  suddenly  become  dangerous  by  the  production  of 
CBdema  of  the  glottis  is  alwa^'S  to  be  remembered.  The  prognosis  in  false 
croup  is  usually  very  fiivorable ;  in  pseudo-membranous  it  is  very  serious. 

Tbeatment.— Unless  the  attack  of  acute  laryngitis  be  very  severe, 
the  patient  should  be  cxjnfined  simply  to  his  room,  not  necessarily  to  bed. 
Talking  and  all  use  of  the  voice  should  be  strictly  forbidden.  The  diet 
should  be  light  but  nutritious.  In  the  beginning  of  the  attack  the  potas- 
sium citi-ate  mixture  (see  formula  16)  may  be  freely  used.  With  it,  if 
there  be  fever,  aconite  should  be  given.  Judicious  purgation  by  salines 
may  be  advantageous. 

The  local  applications  ai-e  internal  and  external.  At  first  the  pa- 
tient should  simply  inhale  steam  (vapor)  or  atomized  water  (preferably 
slightly  alkalinized),  or  lime  water,  at  short  intervals.  Later,  when 
secretion  has  been  in  a  measure  estiiblished,  ammonium  chloride  solution 
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(five  to  twenty  grains  to  the  ounce)  may  be  freely  used  with  the  atomizer, 
or  compoimd  tincture  of  beuzoin  (twenty  to  thirty  drops),  vaporizeil  in 
hot  water  or  in  an  inhaler,  may  be  employed.  Very  lat^e  in  the  disease, 
when  secretion  is  free,  the  vapors  of  terrbene  or  of  oleum  piiii  sylvestris 
are  sometimes  serviceable.  Externally,  ie^-bags  may  be  applied  around 
the  throat,  but  usually  the  hot- water  pack  is  preferable.  Several  thick* 
nesses  of  flannel  wrung  out  of  hot  water  should  W  wouutl  around  the 
neck,  and  the  whole  covered  with  uil-silk  and  a  towel.  A  few  drops 
of  tiu'peiitine  npon  the  0auiiel  will  reuder  this  application  actively 
counter-  iiTitauL 

In  the  false  croup  of  childhood,  an  emetic  of  ipeca.cuanha,  aided  by 
the  hot  bath,  will  ordinarily  .snffic43  to  put  au  end  to  the  immediate  par- 
oxysm. If  it  does  not,  potiLssium  bromide  with  chloral  may  be  exhibit ed, 
or  a  whiff  of  ether  or  of  chloroform  may  be  given.  Hot  moist  applica- 
tions, or  mustard  plasters,  around  the  throat  lu^e  sometimes  of  service. 
Between  the  paroxysms  tlie  child  should  usually  be  kept  in  the  house, 
and  should  be  treated  for  catarrhal  laty^ngitis,  with  the  addition  of  cer- 
tain diugs  U3  overcome  the  tendency  to  spasm.  Potii^ium  bromide, 
being  entirely  safe,  should  be  fi-eely  administered.  Chloral,  cautiously 
cpnployed  at  bedtime,  is  often  of  service.  A  dose  of  castor  oil  should 
'liBually  be  given  directly  after  the  first  attack.  In  pseudo- membranous 
croup  the  ti^atmeut  should  be  that  of  dii>htheria  without  antitoxim 
Emetics  should  be  freely  used,  to  remove^  if  possible,  the  membrane. 

CHRONIC   LARYNGITIS. 

Etiology,— Frequent  or  prolonged  exposure  to  the  causes  of  acute 
laryngitis  is  important  in  the  etiology  of  the  chi'onic  variety.  Of  especial 
significance  are  the  tiwles  demanding  exposure  to  a  dnstdaden  atmosphere 
or  the  professions  requiring  continuous  or  exe^essive  use  of  the  \'oice. 
Chronic  passive  congestion  of  the  mucous  membrane  from  obstruction  to 
the  circulation  through  the  heart  or  lungs  may  cause  chronic  laryngitis, 
and  the  excessive  use  of  alcohol  or  tobacco  is  important  in  etiology. 
Tuberculosis  and  syphilis  a^  causes  of  laryngitis  are  considered  in  the 
articles  on  these  diseases.  Chi^onic  laryngitis  is  a  disease  of  adidts,  and 
occurs  oftener  in  men  than  in  women. 

Symptoms. — There  is  a  sensiition  of  tickling  or  pricking  in  the  laiynx, 
likely  to  he  followed  by  a  paroxysm  of  coughing,  and  aggravated  by  the 
use  of  the  voice,  a  dusty  atinosi*here,  or  a  sudden  change  of  temperatm^e. 
There  is  a  frequent  tendency  to  clear  the  throat,  and  the  coughing  residts 
in  the  raising  of  a  small  quantity  of  dense  opaque  gray  mucus.  In  con- 
sequence of  swelling  of  the  vocal  cords  or  weakness  of  their  muscles,  the 
voice  is  husky,  variable,  and  may  eventually  be  in  whispers.  Dilliculty 
of  swallowing  is  sometimes  present.  In  chronic  hypoghjttic  larjmgitis 
the  mucous  membrane  and  submucous  tissue  may  be  so  thickened  as  to 
cause  persistent  dyspncBa,     On  laryngosoopic  examination  the  mucous 
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membrane  is  usually  swollen,  of  a  dark-red  color,  and  the  sur&ce  may 
be  granular  or  eroded.  At  times  circumscribed  or  diffuse  thickeDiog 
of  the  posterior  portion  of  the  cords,  pachydermia  lartpt^is,  U  to  be 
seen.  As  a  rare  condition  the  mucous  membrane  is  fouud  atrophied. 
Chronic  laryngitis  is  an  affection  usually  greatly  relieved  by  treatment 
but  relapses  are  frequent,  from  the  difficulty  of  avoiding  exposure  to  the 
causes. 

Tkeatment. — In  chronic  laryngitis  it  is  essential  to  treiit  carefully 
any  adenoid  growths  or  deformities  or  enlargements  about  the  nasal  pag. 
sages,  and  to  see  that  the  subject  avoids  the  use  of  tobacco,  alcohol,  and 
veiy  rich  foods,  as  well  as  abstains  fi*om  loud  or  excessive  talking  and 
from  living  in  overheated  rooms.  Usually  in  chronic  laryngitis,  as  in 
recurring  acute  laryngitis,  exposure  of  the  neck  and  frequent  ablutions  in 
cold  water  are  beneficial.  The  general  health  should  be  attended  to,  and 
local  applications  made  to  the  mucous  membrane  of  the  larynx.  These 
applications  cover  almost  the  whole  range  of  local  alteratives  and  astrin- 
gents,— silver  nitrate,  iodine  and  glycerin,  i>otassium  chlorate  and  potas- 
sium bromide,  zinc  salts,  bismuth  preparations,  tannic  acid,  etc.  Any 
ulcerations  should  be  carefully  touched  with  silver  nitrate  or  other  appro- 
priate substance.  In  tubercular  cases  iodoform  is  especially  valuable. 
It  may  be  insufflated  two  or  three  times  a  day  in  conjunction  with  a 
little  morphine  or  cocaine,  after  the  lar3aix  has  been  cleansed  with  a 
slightly  antiseptic  spray. 

When  ulceration  about  the  epiglottis  interferes  with  swallowing,  the 
application  of  cocaine  before  the  meal  may  afford  relief  for  a  time^  bnt 
usually  it  soon  loses  its  power.  According  to  Wolfenden,  when  the  epi- 
glottis is  so  destroyed  that  swallowing  becomes  almost  impossible,  milk 
may  be  sucked  up  through  rubber  tubing  when  the  patient  hangs  his 
head  downward  over  the  side  of  the  bed. 

In  syphilitic  laryngitis  antisyphilitic  remedies  must  be  carefully  used 
in  addition  to  local  applications.  In  many  cases  tracheotomy  should  be 
resorted  to.  It  not  only  affords  relief,  but  sometimes  seems  to  benefit 
the  larynx  permanently  by  putting  it  out  of  use. 

(EDEMA  OF   THE   LARYNX. 

Etiology. — Swelling  of  the  mucous  membrane  of  the  larynx  from 
the  presence  of  a  serous  fluid  representing  the  exudation  of  inflammation 
or  the  effiision  of  dropsy  takes  plae«  particularly  in  the  epiglottis,  in  the 
aryepiglottic  folds,  and  sometimes  in  the  false  cords.  The  inflammation 
may  originate  in  the  larynx,  especially  from  its  injury  from  within  or 
from  without,  or  may  extend  from  neighboring  parts,  as  the  pharynx, 
the  neck,  or  the  submaxillar^'^  region.  It  is  often  an  accompaniment  of 
tuberculosis,  syphilis,  and  cancer  of  the  larynx  or  the  pharynx.  The 
dropsical  effusion  may  be  due  to  local  causes,  as  pressure  on  the  jugular 
veins  by  tumors  of  the  thyroid,  enlargement  of  the  lymph-glands  of  the 
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neek  or  mediiistinuin,  and  aneuriiim  of  the  arcli  of  the  aorta,  t^denia 
of  the  lurynx  umy  \ye  due  also  to  the  general  causes  of  dropsy,  as  disease 
of  the  kidneys,  heart,  and  lungs.  It  is  said  to  have  followed  the  use  of 
potassium  ioilide. 

Symptoms, — Dyspnoea,  from  obstruction  of  inspiration  and  expiration 
and  a  sense  of  constriction  referred  to  the  larynx  are  the  characterLstic 
aymptoms.  The  dyspntBa  often  rapidly  progrest^es,  and  may  prove  fatal 
within  a  few  hours,  or  even  in  a  few  minutes,  unless  relief  is  obtained. 
The  cedematous  epiglottis  may  be  seen  if  the  back  of  the  protruded 
tongue  is  depressed,  or  may  be  felt  with  the  tip  of  the  linger. 

Treatment.— When  in  laryngitLs  there  is  a  tendency  to  i^ilema  of 
the  larynx,  the  case  must  be  C4irefully  wateheii.  Ice  may  be  used  exter- 
nally, and  ;ilso  by  the  mouth.  The  internal  medicament's  and  the  local 
applications  to  the  larynx  Bhould  Ix^  much  the  same  as  in  acute  catarrhal 
laryngitis.  Stimulating  sulM^iuces  may,  however,  be  used  somewhat 
80«:iner  than  in  the  oi'dinai'y  ca^^s.  As  soon  as  there  is  pronounced 
cedema.  cocaine  sliould  be  used  ius  a  local  aiuestbetie,  and  the  epiglottis 
be  well  scarified.  The  practitioner  should  always  be  i-eady  to  perform 
ti'rieht^tomy  at  a  moment's  notice.  Nearly  all  the  deaths  that  have  oc- 
curred fr'om  the  disorder  could  have  been  prevented  by  an  eai'ly  oj>eration, 

TUMORS    OF   THE    LARYNX, 

Of  the  tumors  which  occur  in  the  larynx,  the  myxoma,  fibroma,  li- 
poma, chondroma,  angiomii,  adencmia,  and  cyst  are  iM^nignant,  while  the 
sarcoma  and  cancer  are  malignant.  Fil>ronia  is  oftenest  found,  especially 
aa  the  papillary  fibroma  or  papilloma  of  the  true  cords,  and  may  l^e 
pre.seut  at  birth.  It  not  infreciuently  occui*s  in  the  coui-se  of  chronic 
laryngitis  and  in  the  vicinity  of  ulcers  of  the  larj^nx.  Tumors  lu'ise 
from  any  portion  of  the  larynx,  but  especially  from  the  vocal  cords  or 
their  immediate  vicinity.  They  are  usually  rounded,  often  peduncu- 
late, the  surface  frequently  warty,  and  sometimes  attain  a  considerable 
size. 

They  may  be  so  situated  and  so  small  as  to  produce  no  Bymptoms.  As 
a  rule,  the  first  manifestation  is  hoarseness,  which  pei^ists  tor  a  long  time 
and  may  end  in  aphonia.  Cough  is  frequent  when  the  tumor  is  situated 
in  the  vicinity  of  the  glottis,  and  tlyspnoea  ariseB  if  the  size  of  the  ttinior 
is  such  as  to  obstruct  the  larynx  or  its  shape  and  mobility  permit  sudden 
closure  of  the  glottis,  under  which  circumstances  spasms  of  dyspnoea 
thre^itening  suffocation  result.  Pain  and  difficulty  in  swallowing  are  ram. 
The  prognosis  is  favorable  except  in  the  case  of  malignant  tumors,  aa 
the  growth  early  produces  laryngeal  symptoms  and  removal  with  the  aid 
of  the  laryngostiope  is  ea^^y. 

Treatment,  ^T he  treatment  of  tumors  of  the  larynx  is  surgical  re- 
moval. 
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DISEASES   OF   THE   TRACHEA   AND   BRONCHI. 

Inftammatiou  of  the  tra<!hea,  tmehitkj  I'arely  occurs  mdependeotly  of 
dLse^Lse  of  the  larynx  or  bronchi ;  hence  the  priraarj^  Bymptoms  are  tboee 
of  a  laryTigiti»  or  of  a  bronchitis.  Affection  of  the  trachea  is  indi€3ate«i 
by  the  occurrence  of  paiu  or  teoderuess  in  the  course  of  this  tul>e- 

\Vlien  the  inflammation  of  the  mucous  membmne  of  the  respiratofy 
tract  i.s  limited  particularly  to  the  bronchi,  the  condition  is  known  as 
bronchitis,  Acc4>rding  to  the  localization  of  the  inliainmatiou  the  dh* 
tinction  ift  drawn  between  bronchitis  of  the  larger  and  medium-sizeti 
tulicH,  simple  bronchitiB^  and  bronchitis  of  the  smallest  tubes,  c?apiUary 
bronchitis.  Simple  bronchitis  is  either  suiute  or  chronic ;  capillary  bron- 
chitis wiien  not  tiUiercnlar  is  always  acute.  A  further  distinction  is  baaed 
Bpon  the  nature  of  the  product  of  the  iiitlammation.  Usually  it  represents 
an  increai^ied  quantity  txnd  modified  quality  of  the  secretion  which  no^ 
mally  appears  on  the  suriiice  of  the  membnmej  and  hence  Ls  then  desig- 
nated Ciitarrhal  bronchitis.  Rarely  a  c^*4t  of  a  bronchus  and  it»  branches 
formed  of  fibrin  or  other  mateiial  I'epresents  the  inflammatory  product^ 
and  the  condition  is  then  known  as  membranous  or  fibrinous  bronchitis. 
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ACUTE  BRONCHITIS.  ACUTE  BRONCHIAL  CATARRH. 

Etiology,— The  ^o\\ing  tendency  at  present  is  to  regard  mienv 
oriranisms  as  the  immediate  c^iuse  of  acute  bronchitis*  This  is  generally 
admitted  in  epidemic  bronchitis  and  in  the  bnineliitis  of  inflnenxni, 
whoopiug-congh.  diphtheria,  tulx^rculosis,  measles,  tmd  erj^sipelas.  It  iSk 
considered  probable  in  the  bronchial  inflammation  of  variola,  typhoid 
fever,  malarial  fevera,  and  syphilis.  Since  various  pathogenic  bacteriii 
have  l^een  found  repeatedly  in  bronchi  free  from  disease,  predisposing  or 
fiivoring  causes  are  obviously  necessary.  Most  common  of  these  is  ei- 
pasni-e  to  frequent  and  sudden  changes  of  tempemture  and  moisture, 
which  oftenest  occurs  in  the  spring  and  fall,  at  which  seasons  cases  of 
a^ute  bronchitis  are  mast  numerous.  The  inhalation  of  dust^  or  of  irri- 
tating gaaes,  vapor,  or  steam,  is  also  to  Ix^  included  among  the  canse& 
Conditions  interfering  with  the  freedom  of  respiration,  whether  defomied 
thorax,  disease  of  the  lungs,  heart,  or  kidneys,  gout^  rickets,  or  scrofula, 
and  the  weakness  due  to  alcoholism  or  occurring  in  infancy  and  in  old 
age,  are  also  favoring  caoses. 

Morbid  Anatomy. — The  inilame*!  mucous  membnine  is  reddened  and 
swollen,  from  congestion  of  the  bliHMl-vessels  and  from  the  presence  of  n 
serous  and  cellular  exudation  in  the  mucous  membrane.  The  surface  is 
covered  with  secretion,  which  varies  in  cliai-acteristics  according  to  the 
stage  of  inflammation.  When  the  smaller  bronchi  ai'e  inflamed  the 
secretion  exudes*  on  pressure,  and  patches  of  atelectasis  and  nodules  of 
broncho-pneumonia  are  frequently  associated. 
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I  Symptoms.— 'In  simple  bronchitis  the  attack  often  begins  with  siieez- 
I  ing  and  hoai'senasa,  indicative  of  irrittition  of  the  nasal  and  laryngeal 
"  mnoons  inembi'anei  or  at  the  out«et  the  symptoms  sire  referred  to  the 
bronchi,  and  eonsist  of  a  sense  of  constriction  or  a  tickling  or  a  raw 
feeling  l>eneath  the  Bternnin  or  in  the  region  of  the  trachea.  If  the 
inflammation  is  localized  in  the  trachea  or  in  the  bronchiLS  or  the  bronchi 
of  the  right  or  the  left,  lung^  the  se^t  of  the  discomforts  corresponds,  ^\"ith 
these  incipient  symptoms  thei-e  may  be  slight  fever»  perhaps  preceded 
by  chilly  senstitions,  backache,  muscular  pains,  and  weakness.  Cough  is 
of  early  occurrence,  is  at  first  occasional,  dry,  and  annoying,  and  in 
nervous  persons  is  often  paroxysmal  and  miduly  violent.  It  is  s^imetimes 
so  excessive  as  to  cause  vomit uig.  In  the  couim*  of  a  day  or  two  a  glairy 
Becretion  is  raised^  at  first  in  small  quantity.  As  the  C4>ugh  lo4>sens  the 
secretion  increases  in  quantity,  becomes  opaque  and  eventnally  yellow, 
and  not  infrequently  contains  specks  or  streaks  of  Idood.  I'he  sputum 
consLHts  of  a  hyaline  or  tibi'i Hated  material  in  which  are  nincous  and 
pus  coi-pnscles  and  pavement,  cylindricah  and  ciliated  epithelium.  Eed 
blood -corpuscles  are  olten  seen  with  the  microscope  when  thei*e  is  no  sug- 
gestion of  blood  from  the  appearance  of  the  sputum.  On  physical  ex- 
ainination  of  the  chest  the  fiountls  on  percussion  are  easentiaMy  normal. 
On  anscnltatiou  t!iei^  is  no  decided  alteration  of  the  respiratoiy  nnirmnr. 
B&les  are  present^  at  timt  dry,  sonoroas,  or  sibihmt,  and  changing  in  qual- 
ity, even  disappearing  after  coughing.  As  the  formation  of  st^cretion 
increases,  moist  i-^les  are  to  l>e  heanl,  both  coarse  and  fine,  during  inspira* 
tion  and  expiiution,  and  are  accompanied  by  diy  rAles.  The  coarse  rAles 
ai-e  to  be  recognized  on  palpation,  and  are  not  infrequently  heai'd  at  some 
distauoe  from  the  patient. 

In  mild  bronchitis  relief  to  the  discomfort  usually  occni-s  as  the 
secretion  becomes  profuse*  and  easily  expelled.  The  disease  liLsts  a  week 
or  ten  days,  and  the  discomforts  are  generally  insufficient  to  compel  the 
X>atient  to  stay  in  bed. 

Capillary  bronchitis  is  present  when  the  inflammation  extends  to  the 
small  bronchi,  and  as  a  ride  is  diffused  over  a  wide  area  in  both  lungs. 
The  smaller  bronchi  may  be  inflamed  at  the  outset^  or  the  attack  may 
begiu  as  a  Hini|de  bronchitis,  becoming  progressively  worse  as  the  inflam- 
mation extends  into  the  bronchioles.  The  severe  symptoms  indicative  of 
capillary  bronchitis  may  exist,  therefore,  from  the  beginning  or  develop*  in 
the  course  of  simple  bronchitis,  Dyspntea,  often  extreme,  especially  in 
infants,  is  the  conspicuous  feature,  manifested  by  riipid  and  siijierlicial 
breathing,  movements  of  the  nostrils^  and  exjiggenited  use  of  the  accessory 
muscles  of  respiration.  The  cervical  muscles  become  prominent.  The 
lower  ribs  iire  retracted  on  inspiration.  The  skin  is  of  a  bluish  tint,  and 
the  jugular  veins  are  distended.  The  cough  is  fi-equent  and  short,  aud  the 
secretion  is  moderate  in  quantity,  and  is  usually  swallowed  by  young 
children.     The  tempemture  is  103°  F;,  or  moi-e,  and  the  pulse  quick  aud 
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feeble.  The  patient  takes  but  little  nourishment,  lases  sti-ength  rapidly, 
is  i^stles^,  may  be  drowsy  or  delirious,  and,  if  a  child,  may  have  eonvnl* 

sions.  Percussion  is  likely  to  be  negative,  the  diilnesB  from  areas  of 
bix>neho-pneumonia  and  ateleetiksis  bt^iug  coyeealed  by  the  deep  seat  or  by 
the  hyperresonance  of  ueighl>oring  portions  of  the  lung.  The  re^lm* 
tory  murmur  varies  in  quality  in  dilfei'eut  parts  of  the  chest,  is  eitlier 
leeble  nr  iiursh»  iiud  the  expiratiou  is  proloni;ed.  It  Ls  often  obscunpd 
by  numerous  tine  moist  i-^les,  diffused  or  cireuimseril^ed*  heard  both  un 
inspiration  and  on  exidration,  espeeially  iu  the  lower  half  of  the  laiig& 
€oai'S4rJ  moist  lAles  and  diy  r^les  are  al^o  to  te  heard,  but  ai*e  less  char 
aeteriistie  thiiii  the  Hoe  moist  niles  of  the  loealization  of  the  disease  in  tha 
smaller  brouchi.  Capillary  brouehitis  usually  la.sts  two  or  three  weekfc, 
and  is  often  a  cause  of  death  in  old  pei-s^ins  and  in  infanta  The  sevens 
forms  of  capillary  bronchitis  end  in  broueho-i>ueumonia,  and  will  bt 
further  considered  in  the  article  ou  broncho-pneumonia. 

Diagnosis.— Simple  bronchitis  is  i-eadily  recognized  by  the  ooqgh, 
the  \'ariety  of  rAlcs,  and  the  sUirht  constitutional  dLStnrbauc!e.  The  difr 
tiriction  lietweeu  simple  bronchitis  and  a  mild  attack  of  iniinenza  dui*iiig 
the  occiu  i"ence  of  an  epidemic  of  the  latter  is  often  arbitrary,  and  is  based 
npi>u  the  ahseuee  of  the  characterLstic  symptoms  of  iiiBuenza  as  tlwft 
dLs(^iise  progress«^s.  The  distinction  Ijctween  simple  bronchitis  and  capil- 
lary brouchitis  is  one  of  degree.  Mild  symptoms  indicate  loealizatioa 
of  the  inflammation  iu  the  laj'ger  brouchi ;  d\'spna?a,  high  fever,  and 
al>undant  fine  moist  rales  indicate  it.s  seat  in  the  smaller  bronchL  In  in- 
^luts  in  whom  cough  may  be  slight  and  expectoration  absent,  dyspnoea 
and  fever  may  l>e  the  only  prominent  symptonm.  The  distinction  be- 
tween capillary  broju^hitis  and  lolmlar  pneumonia  or  broncho-pnea- 
moniu  is  one  of  inference,  based  upon  the  severity  and  dunition  of  thd 
disease. 

Treatment. — The  treatment  of  acut-e  bronchitis  should  vary  with  the 
iu  tensity  of  the  attack*  In  mild  csi^scs  it  nmy  he  n(»cessary  only  to  keep 
tlae  patient  indoors,  but  when  the  symptouKs  are  severe  coniiuemeat 
to  bed  should  be  enforced,  whilst  the  aii'  should  be  rendered  moist  by 
means  of  the  st*5^iux  atomizer  or  other  device.  A  light,  nutritious,  sup- 
porting diet  should  be  given.  Free  extcrniU  counter- irritation  is  very 
important ;  it  should  be  applied  alternately  over  the  back  and  the  chest. 
The  turpentine  stupe  or  the  mustard  phiwter  may  be  used,  but  ordi- 
narily  it  is  lietter  to  make  a  poultice  containing  one  part  of  mustard 
to  from  five  to  seven  parts  of  flaxseed -meal,  which  may  be  left,  on  for 
many  hours.  In  children  the  so-called  jacket-pfmltice  is  very  valoable; 
it  consists  of  thin  flannel  made  into  a  bag  of  sucli  sluqie  that  it  c*ui  be 
applied  clos<*ly  around  the  chest  and  kept  in  pla^e  by  tapes  tied  over  the 
8hould**r  and  in  front ;  to  prevent  sagging  of  the  coutcutK  to  the  lK)ttom 
of  the  bsig,  a  line  of  stitching  should  Ijc  run  lengthwise  tlnough  the 
oentm.    The  jacket-poidtice  should  be  put  on  as  hot  as  can  be  borne ; 
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when  tiiere  is  fever  it  will  not  get  cold  for  many  Lours,  and  need  not 
be  changed  for  from  eight  to  t^'elve  hours.  In  many  eiLses  five  to  ten 
per  eent  of  iniistanl  may  be  put  in  the  flaxseed-meal  with  advantage. 
When  the  skin  becomt»s  sore,  or  when  it  is  not  eonveiiient  to  use  the 
jacket- poultice,  many  practitioners  wrap  the  child's  chest  in  cotton  or 
woollen  battinpf,  and  cover  this  with  an  oil -silk  jacket,  st>  tlnit  by  reten- 
tion of  the  pei-spiration  a  moist  application  can  \)e  obtained. 

The  kipping  in  of  the  heat  of  the  body  by  these  api*Uauce8  is  a  very 
serious  objection  to  their  use  when  there  is  high  fever ;  the  cotton  letting 
is  probably  more  objectionable  than  is  the  ponltice  ;  indtK*d,  when  the 
bodOy  temperature  is  high,  cold  applications  (ice  poultices  or  compresses 
wet  with  cold  water)  to  the  chest  are  pi*t_*ferable  to  either  the  poultice  or 
the  batting.  When  l>ronchitiB  persists  ;ind  liecomes  subacute,  the  official 
pitch  plaster^  or  the  official  pitch  plaster  with  cautharidt^  (warming 
planter),  placed  between  the  shouldei's,  often  acts  very  well.  When  the 
disease  IcKjatee  itself  and  remaitia  olistinate  in  one  lobe  of  the  lung,  even 
though  the  presence  of  catarrhal  puenmonia  caiuiot  be  demonstrated,  a 
large  blister  will  oiteu  be  found  of  the  greatest  service.  When  there  is 
great  bronchial  irritation,  ntlief  may  l>e  afforded  by  the  inhalation  of 
watery  vapors  ;  but  drag  inhalations  have  little  value  in  acute  bnmchitis. 

In  the  first  stage  of  acute  lironchitis  the  chief  indication  is  to  iavor 
seoretion  and  thereby  aid  in  resolution.  In  the  robust  patient  a  forming 
bronchitis  may  s<mietimes  hi^  abmtol  by  the  administration  of  sufficient 
doses  of  veratrum  viritie  (one  drop  of  the  fluid  extract)  or  tarta.r  emetic 
(one-tTfc^elfth  to  one-eighth  of  a  grain)  everj'  half-hour  until  free  vomiting 
is  inducHl.  Snch  treatment  is  too  violent,  howeyer,  fiw  ordinary  pur- 
po*H^  lint  we  have  n.^cd  it  with  success  in  i*obust  juiblic  speakers  or  other 
persons  who  felt  coniiielled  to  fulfil  some  business  eugagcnient  in  a  short 
time.  After  the  vomiting  has  lieen  induced  and  the  rt^lief  of  the  bron- 
chitis obtained,  alcoholic  stimulants  may  l>e  us<»d.  In  the  cast*  of  chil- 
dren or  feeble  adults  neither  veratrum  viride  nor  tartar  emetic  should 
be  administered  for  bn^nchitLs, 

The  most  effective  general  remedy  is  the  potassium  citrate  mixture 
(see  formula  Ifj),  with  ipecacnanha,  apomorphine,  or  tartar  emetic,  in 
accordance  with  the  nature  of  the  individual  case.  One  ounce  of  potas- 
sium citnite  may  be  exhibited  within  the  twenty- four  houm  ;  sometimes 
a  single  half-ounce  of  the  salt  given  at  one  dose  in  the  evening  will  put 
an  end  to  a  forming  ccdd.  Flaxseed  tea  and  other  demhlceut  drinks  are 
often  gratcfid  to  the  patient. 

Wljeu  fever  exists,  aconite  may  be  added  t^  the  potassium  citrate 
mixture.  Antipyrin,  phenacetin,  and  other  drugs  of  the  class  are  often 
useful,  and  may  be  employed  with  gi-eater  freedom  than  in  infections 
diseastvs.  When,  however,  there  is  any  feebleueas,  care  must  be  exercisefl 
in  their  use.  If  the  tempei^ture  remains  above  103°  F.,  there  shonhl 
be  no  hesitancy  in  the  external  us©  of  cold  sponging  or  of  cold  baths 
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if  neoeesaiy ;  with  children  the  tepid  bath  (90°  F,)  is  usually  preferable 

to  e^ld  spojiging. 

In  the  second  stage  of  bronchitis,  when  there  is  secretion  with  relaxa* 
tion,  the  stimulant  expectorants  are  useful,  Ammouium  cbh^ride  may 
be  considered  to  lie  half-way  between  the  sedative  and  the  stimoLint 
expectorants,  and  therefore  to  he  especially  useful  in  the  opening  periinl 
of  the  second  stage.  It  should  l>e  given  at  intervals  of  not  less  than  two 
hours,  in  doses  of  ti'om  ten  to  fifteen  grains ;  it  is  often  preferred  simpj)* 
dissolved  in  water,  or  may  be  exiiibited  in  accordance  with  formula  17, 
With  it  may  l>e  at  first  combined  ipecacuanha  or  apomorpiiine.  Senega 
and  squill  are  of  very  doubtful  value :  we  have  never  been  able  to 
perceive  any  distinct  influence  from  them. 

At  a  later  period,  jifter  the  eetablishment  of  free  secretion,  certain 
volatile  oils  are  very  effective.  Of  these  oil  of  eucalyptus  may  usually 
be  Jirst  employed,  as  the  least  stimulating;  oil  of  garlic,  in  the  form 
of  syrnp  of  garlic,  is  often  very  useful  in  the  pix>traeted  bronchitis  of 
children.  Terebene  is  one  of  the  most  valuable  of  the  class.  Oil  of 
sandal  wood,  of  copaiba,  or  of  cul>eb  may  be  tried  if  other  remwlies 
fail  or  have  been  used  until  the  lungs  have  become  accustomed  to  them. 
Compound  tincture  of  benzoin  (five  to  ten  drops  on  sngai")  every  two 
houj's  is  sometimes  usefiU.  Terel^ene  and  the  various  oils  are  best  given 
in  capsuU^  (three  to  five  minims  each).  Creasote,  or  guaiacol  or  its  car- 
bonate, is  often  very  eflective  when  the  bronchitis  becomes  subaetite  and 
persists  with  free  expeetonition.  (The  treatment  of  capillary  bronchitB 
is  given  in  the  article  on  BronchoPnenmoniii,  page  763.) 

The  proper  treatment  of  the  symptom  "'cough-'  involves  the  under- 
standing of  the  value  and  object  of  cough.  This  act  is  necessary  for  the 
relief  of  the  hings  from  various  exudations.  Ccuigh  may  Ik*  produced  by  a 
nervous  or  an  inflammatory  irritation  of  the  mucous  membrane  at  a  time 
when  there  is  nothing  to  be  enughed  up,  or  if  there  be  exudation  to  be 
expelled  the  amount  of  cough  present  may  be  in  excess  of  what  is  need- 
fuL  In  either  of  these  causes  the  cough  becomes  an  evil,  to  be  done  away 
with  or  checked  as  far  aa  practiciible.  On  the  other  hand,  when  there 
is  excessive  exudation,  and  especially  if  there  1k^  at  the  same  timegreal 
weakness  of  the  patient,  as  in  infiincy  or  in  old  age,  the  cough  may  not 
be  sufficient  to  bring  about  relief,  in  which  case  it  must,  if  possible,  he 
increajsed  or  rephiced  in  some  way.  It  is  plain  that  the  amount  of  cough 
which  the  patient  has,  taken  by  itst*!!^  is  not  a  suihcient  guide  as  to 
whether  the  cough  Ls  excessive  i»r  not  It  is  the  relation  between  the 
eough  and  the  work  to  be  accomjilished  which  must  be  considered  by  th** 
practitionen  Cough  can  sometimes  ]w  allayetl  by  the  use  of  inhalatioD.s 
of  vapor  or  fumes  of  nnxlicated  sprays  which  li^«4t*n  the  irritation  of  the 
mucous  membrane.  Belladonna  may  be  nsed  in  this  way.  (See  Asthma.) 
When  the  cough  is  of  laiy  ngeal  origin,  cocaine  is  a  valuable  local  remedy. 
In  moat  cases  excessive  cough  is  to  be  checked  by  drugs  which  benumb 
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the  central  nervous  system :  of  these  the  most  powerful  is  opiuir^  which 
is,  however,  equally  powerful  in  checking  the  secretion  of  the  respirat43iy 
mucous  membrane  ajs  well  :is  in  deranging  digestion,  Wheii^  therefore, 
liS  in  the  early  ist^es  of  a  bi'onchitis,  it  is  desired  to  increase  bronchial 
secretion,  opium  should  not  be  employed.  Again,  excessively  violent 
cough  is  especially  seen  in  hysteiieal  neurittic  fiubjecls,  m(KSt  of  whom  do 
not  bciU'  opium  wellt  and  with  whom  when  the  narcotic  is  borne  there  is 
danger  of  the  formation  of  the  opium  habit.  Hyoscyamus  is  free  from  all 
objection  and  m  much  used  ;  it  is,  however,  comparatively  feeble  and  nn- 
ceitaiji  in  its  action,  and  must  be  given  in  full  dost^s  to  ac!compIish  any- 
thing. The  bromides  and  antipyriii  are,  we  think,  more  decided  in  their 
iniln*.*nce  than  is  hyoscyamus.  Codeine  is  much  used  by  certain  prac- 
titioners. In  some  ease«  chlorotbrm  given  by  the  stomach  in  the  cough 
mixture  acts  most  happily.  Prussic  acid  ha^^  been  much  usc^l.  The  action 
of  such  agents  eus  chloroform  and  prussic  acid  histe  only  for  a  very  shoil 
time^  and  to  exert  anything  like  a  continuous  indueuc^  the  drug  must  be 
given  at  intervals  of  not  more  than  an  hour. 

In  neurotic  or  hysterical  subjects  a  bronchial  irritation  may  be  main- 
tained for  weeks  or  months  simply  from  a  cough  which  is  produced  by  a 
hypersesthesia  of  the  muc^jus  membi-ane.  In  such  cases  we  have  seen  re- 
coveries mpidly  follow  the  withdrawal  of  all  expectorant  remedic'S,  and 
the  free  use  of  the  antispasmodics  just  mentioned,  alone  or  in  CA)mbi- 
nation.  Travel,  with  its  change  of  air  and  scencj  is  especially  useful  in 
these  cases. 

Whenever  in  acute  bronchitis  it  is  perceptible  that  the  strength  is 
waning,  strychnine  and  cocaine  should  be-  administered.  In  the  old,  the 
alc4:>holic,  and  the  leeble  this  condition  is  especiallj^  liable  to  arise.  The 
strychnine  may  be  added  to  the  cough  mixtui-e,  but  in  bad  cases  sboidd 
be  given  hypoderniieally.  An  exeidlt-nt  plan  is  to  give  it  and  cocaine  al- 
ternately every  two  hours,  inci'easing  the  dos*i  trom  one-thirtieth  (strych- 
nine) and  one  fourth  (cocaine)  rapidly  until  im  much  as  one-sixteenth  and 
one-half  grain  resijectively  are  giveUy  if  it  be  found  necessary. 


CHRONIC  BRONCHITIS.  CHRONIC  BRONCHIAL  CATARRH, 

Etiology.— Chronic  bronchitis  is  easeutially  a  disease  of  elderly 
people,  and  represents  the  results  of  rei>eated  exposure  to  the  ca-uses  of 
acute  bronchitis.  It  is  likely  to  occur  in  persons  suffering  from  chronic 
disease  of  the  heart,  Inngs,  or  kidne3^s,  in  scrofnlii^  in  gout,  in  eczema.,  and 
in  alcoholism*  In  winter  exacerbations  are  fi-equent;  in  summer  remis- 
sions occur. 

Morbid  Anatomy.  —The  muc-ous  membrane  of  the  affected  bronchi 
either  is  thickened,  reddened^  and  the  surface  velvety,  perhaps  eroded,  or 
is  thin,  smooth,  and  shining.  Not  infrequently  there  is  a  simultaneous 
occurrence  of  hypeitrophy  of  the  mucous  membrane  of  the  larger  bronchi 
and  atrophy  of  that  of  the  smaller  tubes.     When  there  is  abundance  of 
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the  secretion  it  readily  escapes  from  the  cut  tubes.  The  muscular  and 
elaJBtic  fibres  in  the  wall  are  frequently  hj^iej-trtiphied  and  distinctlj" 
project  into  the  canal.  Dilatation  of  the  l>ronchial  tubes,  peribron- 
chitis, and  emphysema  are  fitHiuently  associated. 

Symptoms. — Persi{<^tent  cough  is  the  consjiieuous  symptom  of  chmnic 
bronchitis,  and  iLsually  becomes  aggravated  with  the  approach  of  winter. 
It  m  mUd  or  violent,  constant  or  in  paroxysms.  The  latter  often  occur 
at  the  Ix^ginuing  and  end  of  the  day^  and  may  take  place  at  uigbt,  dis- 
turbing the  sleep  of  the  patient*  Violent  pai'oxysms  of  coughing  may 
be  associated  with  dyspnoea,  and  the  face  become  of  a  bluish  tint,  the 
superficial  veins  be  distended,  and  the  accessory  muscles  of  respiration 
be  brought  violently  in  play.  The  physical  examination  of  the  chest,  ei 
cept  for  the  recognition  of  i-Ales,  is  practically  negative  ualeas  emphy- 
sema or  bronchitis  is  present.  Sonorous  and  sibilant  r^les  are  to  be 
beiird  the  more  abundantly  the  less  the  secretion,  while  moist  r&lea. 
coarse  and  fine,  are  often  present,  especially  in  the  lower  and  posterior 
portions  of  the  lung.  In  general  the  coui^se  of  chronic  bronchitis  ex- 
tends over  a  periiid  of  many  yeai^s,  and  the  health  is  not  materially  im- 
paired until  emphysema,  bronchieetiisis,  fibrous  pneumonia,  and  dilated 
heart  occur  as  complications,  when  dyspncea,  cyanosis,  and  dropsy  are 
likely  to  rcsuh. 

The  varieties  of  chronic  broiu*hitis  usually  recognised  ai^  designated 
according  to  tlie  quantity  or  quality  of  the  dim*harge  from  the  broDchi. 
In  dnf  cafarrh  the  smjiller  bronchi  are  affected,  the  secretion  is  si^uty^ 
tough,  opaque  gray.  Dyspnoea  is  constant,  and  paroxysms  of  coughing 
are  violent.  The  physical  signs  are  thos(3  of  emphysema  combined  with 
dry  rfiles-  When  the  chi'onic  lu-onchial  catiirrh  Is  associated  with  abnii* 
dant  purulent  secretion  the  condition  is  known  as  braneharrhfra^  and  a 
pint,  oi^  more  may  be  expectorated  in  the  course  of  a  day.  The  sputum 
varies  in  appearance  acconling  as  mucus  or  pus  predominates,  and  clumps 
of  green  or  yellow  piLS  may  l>e  present  in  a  more  gelatinous  and  trmm- 
parent  material.  The  more  profuse  the  secretion  the  more  likely  is  broo- 
ch iectasis  to  lie  associated.  In  bronchorrhcea  tliere  is  usually  progressive 
lass  of  flesh  and  sti'ength,  and  dropsy  not  infrequently  occurs  towanls 
the  end  of  life.  The  term  serom  hrmtehoniKru  is  applied  when  the  ex- 
pectoration is  profuse,  viscid,  and  clear,  resembling  mucihige.  There  is 
usually  but  little  constitutional  disturbance,  and  the  patient  may  attain 
extreme  old  n^e.  Ptdrkl  bronehUm  insults  fi'oni  the  occurrence  of  putre- 
faction in  the  bronchial  secretion,  and  is  to  bc^  discriminated  firom  the 
putrefactive  condition  occurring  in  gangrene  of  the  lung  by  the  absence 
of  elastic  fibres,  and  from  that  occurring  in  phthisical  cavities  liy  th© 
absence  of  the  biicilli  of  tubeiTiilosis.  A  febrile  temperature  i>ccJiftion* 
ally  is  present,  the  breath  is  fetid,  and  gangrene  of  the  bronchial  wall 
or  foci  of  gangi'enous  bronchi >- pneumonia  sometimes  result.  Several 
instances  ha\'e  been  reported  of  abscess  of  the  brain  as  a  complication. 
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In  general  thei-e  is  pi-ogressive  loss  of  flesh  and  strength,  aUhough  the 
course  of  the  disease  is  rapid  when  complicated  with  pulmonaiy  gan- 
grene. 

Treatment, — In  the  management  of  a  ease  of  chronic  bronchitis, 
if  poBsible,  the  patient  should  be  sent  to  a  warm,  di^y,  equable  climate, 
where  out-door  life  can  be  enjoyed  at  all  times.  This  is  especially  true 
of  thoscr  Ciises  in  which  each  winter  brings  a  recurrent  prolonged  bron- 
chitis, the  so-calleil  "winter  cough.''  If  it  is  impossible  to  change  the 
habitation  of  the  person  siiflering  from  chronic  broufhitis,  every  pre- 
caution should  he  taken  to  avoid  exposure  ;  heavy  under- flannels  should 
be  worn.  Frequently  the  tendency  to  take  cold  can  be  modified  by  the 
daily  use  of  the  cold  bath,  commenced  during  the  summer  months  and 
continued,  and  by  the  continuous  administi^atiou  for  months  of  minute 
doses  of  amenie  (one  hundredth  of  a  grain  fer  die)^  which  remedj^  is  also 
of  value  in  the  treatment  of  formed  chronic  bronchitis. 

Tonics,  nutritious  food,  wine,  ooddiver  oil^  regulat^^d  exercise,  and  all 
drugs  and  procedures  which  tend  to  strengthen  the  bodily  health  and 
vitiUty,  are  of  the  greatest  service  in  chronic  bronchitis. 

In  attempting  to  modify  the  disease  directly  by  drugs,  the  practi- 
tioner must  select  his  expectorant  according  to  the  condition  of  the 
uiucoiLs  membrane.  In  an  ticute  exacerbation,  with  great  dryness  of  the 
mucous  membmue,  the  potajssium  citrate  mixture  may  be  employed- 
When,  however,  it  is  desired  to  inc^i'case  secretion  for  a  longer  ijeriod, 
potassium  iodide  is  prefemble.  The  iodide  may  also  be  used  in  veiy 
small  doses  (five  to  ten  grains  a  day)  for  weeks  at  a  time,  in  order  to 
aid  in  the  absori:>tion  of  exudations  which  have  taken  place  into  the 
mucous  membrane.  When  there  is  excessive  stK^retion,  gallic  acid  (five 
to  ten  grains  four  times  a  day)  may  l)e  veiy  serviceable.  In  ohl  cases, 
with  ner\'ousnes>s  and  especiidly  when  there  is  a  tendency  to  abdom- 
inal flatulence  from  atony  of  the  bowels,  asafetida  often  gives  temi>orary 
relief. 

The  most  generally  useful  expectorants  are,  however,  the  volatile  oils. 
Of  these,  terebene,  oil  of  enc4ilyptus,  oil  of  sandal  wood,  oil  of  copaiba, 
oil  of  cubeb,  and  even  oil  of  turpentine,  may  Ix^  from  time  to  time  em- 
ploy eni.  Benzoic  acid,  pure  or  in  the  form  of  compound  tintHure  of 
benzoin  (five  to  ten  drops  every  three  hours  on  sugar),  is  an  occasional 
remedy.  Creosote  is  among  the  most  valuable  of  the  drugs  ;  it  should  be 
given  in  cap^snle  or  emulsion,  in  slowly  increasing  doses,  until  thirty 
minims  a  day  are  taken  or  the  limit  of  gastric  tolerance  is  reached.  8id- 
phuretted  hydregen  has  lK*en  esi>ecial}y  used  by  respiration,  and  many 
springs  are  now  furnishetl  with  respiratory  chamt>ers.  It  may,  however, 
l)e  given  in  solution.  It  is  often  etfieacious  when  there  is  much  expecto- 
ration in  a  chronic  bronchitis.  From  two  to  four  ouncx^s  of  the  .'^atumt^ed 
watery  solution  may  be  administered  by  the  mouth  ftmr  or  five  times  a 
day  or  until  the  breatJi  has  a  perceptible  odor.     In  the  use  of  expecto- 
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raota  it  is  essentisl  to  avoid  disturbing  the  digestion,  and  also  lo  rmrj  tht 
drug  from  time  to  time  according  as  the  mucous  membiane  of  Ox  laog 
appeal^  to  become  accustomed  to  one  remedy. 

When  in  chrooic  brouchitLs  there  Ls  failure  of  the  respiratory  fimc* 
tion,  either  fiom  retention  of  secretion  or  from  Iobb  of  the  lunctioiKil 
power  of  the  lung  by  anatomical  iilterationj  strj'chnine  and  cocaine  ait 
tlie  cliief  reliances ;  only  under  nire  circumstances  is  the  attempt  to  cleir 
the  lungs  by  the  use  of  emetics  justifiable. 

Counter- irritation  in  chronic  bronchitis  should  be  limited  to  pamx* 
ysms  of  exacerbation  or  to  the  occasional  use  of  pitch  or  other  initaal 
plasters.  Inhalations  are  freciuently  of  value  ;  terebene,  compoond  due* 
ture  of  benzoin  or  other  benzoic  acid  prepamtions,  and  varioas  ^ama- 
lating  volatile  substances  of  balsamic  or  terebinthlnate  nature  may  be 
used  from  time  to  time  with  advantage. 

In  the  -atlvanced  stages  of  chruuic  bronchitis  there  is  almost  always 
dilatation  of  the  right  hearty  so  that  the  tieatment  of  cases  evetitnaUy 
resolves  itself  largely  into  the  treatment  of  chronic  cardiac  failure 


MEMBRANOUS   BRONCHITIS. 

DEFrsmoN. — A  localized  iufianuiiatioo  of  the  bronchi,  usually  chronic, 
and  chanicterized  by  the  expulsion  of  an  arborescent  cast  of  a  bronchos  | 
and  its  bmnchcvS. 

Fibrinous  ciists  are  formed  in  the  bronchi  frequently  in  diphthe 
in  fibrinous  laryngitis  of  non*diphtherial  origin,  and  in  pneumoniik 
lleniorrhfigic  casts  are  at  times  formed  from  the  aspinited  blood  in  noBB* 
bleed  and  cut-throat,  and  io  the  occurrence  of  pulmonary  hemorrbagie. 
In  membranous  bronchitis,  however,  infiammation  of  the  bronchial  mucow 
mejjibrane  is  the  primary  condition,  and  has  lieen  designated  plastil^ 
exudative,  fibrinousj  and  polypoid  bTOnchitls  or  bronchiolitia 

Nothing  definite  is  known  with  reference  to  the  causation  of  thisl 
affection.  It  occurs  usually  in  adults,  often  in  the  vigorous  and  healthVi 
but  frequently  in  pulmonary  tuberculosis.  It  has  been  observed  also  iaj 
connection  with  cardiac  disease,  and  a  number  of  cases  have  been  re-l 
poi'ted  in  which  herpes  zosteri  pemphigus,  and  impetigo  were  ai^iociateil 
Cases  of  acute  membranous  bronchitis  have  btnm  reported  ftx>m  time 
to  time  chamcterized  by  the  sudden  occurrence  of  fever  accompanied! 
with  cough  and  a  sense  of  substernal  constriction.  The  physical  signs] 
are  those  indicative  <d'  a  locjilized  acute  bronchitis,  and  the  moreexad^ 
nature  of  the  disease  is  made  evident  by  the  expulsion  of  a  bronchial 
cast,  following  which  relief,  pcrhLi|>s  merely  temporary,  is  experienoed. 
In  the  instances  reported  the  iH'f*iLsii>nal  combination  of  a  membranoua 
tonsillitis  and  the  fi-equent  death  from  suffocation  or  pneumonia  suggest 
that  eases  of  diphtheria  and  pneumonia  may  have  been  regarded  as  acute  ^ 
membranous  lironchitis.  ■ 

Chronic  membranous  bronchitis  is  the  variety  commonly  encountered^ 
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and  reeuiTent  attacks  are  likely  to  take  pliK!e  at  iiitervaLs  of  weeks  or 
inontbs  over  a  period  of  yeai's.  Cough  is  tbe  eouspieuoiis  featurej  is 
sometimes  paroxysmal,  imd  geiienilly  is  not  sufficiently  severe  to  interfei*e 
with  the  habits  and  occupation  of  the  individual  Attacks  of  dyspncea 
may  immediately  precede  the  expnlsion  of  the  cast,  although  often 
there  may  l>e  no  difficulty  of  breathin«f  at  any  time*  During  the  oc* 
curreuce  of  dyspncea  there  is  frequently  more  or  less  cyanosis.  The 
physical  signs  are  those  of  bronchitis,  and,  although  respiration  in  the 
affected  portion  of  the  lung  is  likely  to  l>e  feeble  or  absent,  the  physical 
examination  of  the  chest  is  usually  negative,  with  tbe  exception  of  the 
sigus  of  a  bronchitis.  The  expulsion  of  the  bronchial  cast  is  the  essen- 
tial feature,  and  is  at  times  associated  with  more  or  less  hemorrhage. 
The  cast  ordinarily  appeal's  as  a  rounded,  flesh-like  mass,  in  part,  per- 
liaps,  composed  of  mucus  and  blood,  and  when  unfolded  in  water  assumes 
an  arborescent  character.  The  size  of  tbe  east  varies  in  accordance  with 
that  of  the  bronchus  aiiected.  The  cast  is  either  hollow  or  solid,  homo- 
geneous or  laminated,  and  is  composed  of  fibrin,  more  rarely  of  inspis- 
sated UHiciLs,  leukocytes,  red  blood-eorpnseles,  and  Charcot  crystals.  The 
spiral  fibres  of  Curschmann  have  been  found  in  the  cast. 

Although  tbe  prognosis  of  chronic  fibrinous  bronchitis  is  usually 
fa%'oi'able,  it  is  to  be  remembered  that  in  nearly  one-half  of  the  eases 
Imported  as  fibrinous  bronchitis  tul>erculosis  has  existed,  and  the  prog- 
nosis should  be  guarded  until  evidence  of  the  latter  disease  has  been  re- 
peatedly sought  for  in  vaiu. 

Treat:^£ent. — The  ti^atment  is  that  of  chronic  bronchitis. 

BRONCHIECTASIS. 

Definition, —-Dilatation  of  the  bronchi. 

Etiology, ^ — ^Bronehteetasis  Ls  the  result  of  conditions  which  produce 
a  weakening  of  tlie  wall  of  the  bronchus,  and  an  increase  of  the  atmos- 
pheric pmssm^  against  it,  especially  Irom  persistent  coughing,  lilost 
important  in  the  caiLsation  of  weakness  of  the  wall  is  chronic  inflamnia' 
tion  of  the  bronchi,  whether  occurring  in  chronic  catarrhal  bronchitis,  in 
tubercular  bronchitis,  or  in  t^onst^tpience  of  the  presence  of  foreign  bodies. 
Bronchiectasis  also  occurs  as  tbe  result  of  the  obstruction  of  a  tube  by 
the  pressure  of  tumors,  the  obliteration  of  alveoli  in  tilvrous  pneumonia, 
or  interference  with  their  expansion  by  chronic  pleurisy.  The  atmos- 
pheric pressure  is  then  exercised  upon  the  unobstructed  spjii-es  in  the 
lung,  and  a  collatei-al,  compenstitory  or  vicarioiLs  bronchiectasis  results, 
usually  associated  with  emphysema.  BronehiectavSis  is  easentially  a  dis- 
ease of  adult  life,  but  at  times  is  found  in  infants  even  at  birth.  ThLs 
I  congenital  bronehieetajsLs  in  which  numerous  cysts  containing  a  thin 
liquid  are  found,  usually  in  one  lung,  is  regarded  as  the  result  of  syphilis, 
althoutrb  it  is  pi*obable  tliat  in  certain  instances  it  represents  ii'i^gulari- 

Cievelopment  from  unknown  causes. 
46 
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MoRBED  Anatomy.— Bronchiectasis  generally  affects  bronchi  of  m^ 
dinm  nize  and  their  smaller  branches,  and  the  alterations  may  be  preaemt 
throughout  lK*th  lungs,  in  which  case  the  lower  lobes  are  more  likely  to 
be  especially  affected.  They  are  oftencst  limited,  however,  to  one  long^ 
perhaps  to  a  single  lobe.  The  dilatation  is  uniform^  cylindricftl,  or  dr- 
cuiiiBcribed  (tusiform  or  saccular),  the  fusiform  dilatations  often  Imng 
varicoise  from  the  alternation  of  dilated  portions  with  those  of  relatively 
normal  calibre.  As  a  result  of  the  dilatation^  the  diameter  of  the  affeete»i 
portion  of  the  bronchial  tid>e  is  variously  increased,  and  in  saccular  dila- 
tation nuineroii8  cavities  of  various  size  are  tbrmed  along  the  counie  of 
the  bronchiLS.  The  cavities  may  be  blind  from  the  obliteration  of  oat- 
going  branches,  and  the  connection  with  the  main  trunk  is  also  some- 
times destroyed.  Isolated  cavities  of  brynchiul  origin  thus  are  formed  in 
the  lungs.  Keiglilio ring  cavities  may  l>ecome  confluent  from  absorption  U 
of  the  iuug-tlssue,  giving  rise  to  trabeculated  sacs  as  lai'ge  as  the  &^  " 
Dilatation  of  the  smaller  bronchi  is  often  made  evident  by  the  ease  with 
M'hich  their  course  is  follow^ed  with  the  scissoi-s.  The  wall  of  the  dilated 
bronchus  is  either  hypertrophied  or  atrophied,  the  two  conditions  not 
infrequently  occurring  in  different  parts  of  the  same  lung.  The  hj'per- 
trophied  mucous  niembi^ne  is  thickened,  sometimes  corrugated,  (>erhap» 
covered  with  villi,  and  of  a  dark -red  color  from  the  presence  of  numeroiB 
dilated  blw>d-vessels.  When  atrt*phied,  the  wall  is  thin,  smooth,  aud  ■ 
shining,  often  not  sharply  defined  from  tlie  surrounding  lung-tissue.  As 
the  wall  of  the  l>ronchus  iMX'omes  thin  the  epithelium  is  flattened,  the 
cartilage  is  alisorl>ed,  the  muscuJiU*  tissue  and  elastic  fibres  in  part'  dis- 
appear and  in  [lart  are  widely  separated.  The  peribi'onchial  tissue  be- 
comes thickened  and  fibrous.  The  tlihited  bronchi  cootaiii  thin,  opacjne 
gray,  muco-purulent  fluid ;  in  the  saceuli  is  a  denser  secretion,  which 
may  be  an  opanne  gray  mucus  or  insi>iss£ited  caseoas  material,  Si^^metimes 
inflltnited  with  lime  sjilts.  If  the  coutents  are  insplssatetl  the  wall  ii* 
osually  thickened  and  contmcted,  indicating  a  tendency  to  oblitenition 
of  the  cavity.  Saccular  dilatations  which  are  entirely  disconnected  from 
the  bronchus  from  which  they  originate  may  appear  as  cysts  contaimng 
a  clear  fluid.  Ulceration  of  Ihe  wall  is  rare,  but  may  occur,  especially 
w^hen  the  contents  of  the  dilatetl  bronchus  are  retained  and  become 
putrid.  Gangrene  of  the  wall  then  may  result  and  extend  to  the  neigh- 
boring lung-tissue. 

BvAiPTOMS. — For  a  long  time  the  symptoms  and  signs  of  bronchiee- 
tasLs  are  those  of  chronic  bronchitis,  and  ai'e  not  likely  to  suggest  dilata- 
tion of  tlie  bronchi  unless  localized  at  some  particular  part  of  the  lung. 
The  symptom  which  is  espc^cially  characteristic  of  bronchiectasis  Ls  congh 
occurring  in  pai'oxysms  and  followed  hy  the  ejection  of  a  large  quantity 
of  sputum.  The  cough  usually  oceui's  in  the  morning,  and  not  infre- 
quently Is  induced  by  a  change  of  pasition,  as  perhaps  in  turning  from 
one  side  to  the  other,  or  in  assuming  the  upright  position  after  a  nighfs 
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rest  More  than  twenty  ounces  of  secretion  may  be  raised  from  the 
lungs  in  twenty-foui-  hom*a  When  allowed  to  settle  it  is  usually  thin,  of 
a  dirty-gray  color,  and  frequently  is  of  a  disagreeable  odor,  which  in  cer- 
tain  c-ases  is  distinctly  puti*id.  A  sediment  is  formed  also  composed  of 
pus-corpiiscles,  with  which  are  small  grayish  particles  containing  fattily 
di^enerated  eells,  ci'ystals  of  fat  acids,  numerous  red  blood-corpuHcles, 
axid  bacteria ;  htematoidiu  crystals  also  are  sometimes  present.  The 
upper  layer  is  a  thin  liquid  covered  with  a  brownish  froth.  In  difl'used 
bronchiectasis  the  physical  signs  are  those  of  a  chronic  bronchitis,  while 
in  eireumi>cribed  bronchiectasis  they  are  those  of  a  eavity»  manifested 
by  amphoric  resonance,  cavernous  breathing,  and  coai-se  gm^gling  riilcis, 
alternating  with  didness  and  feeble  or  absent  respiration  in  the  same 
place  according  ns  the  cavity  is  liiU  or  empt^\ 

After  many  years  there  is  likely  to  be  progressively  increasing  dys- 
pnoea, aggravated  on  slight  exertion,  and  then  associated  with  eyanosia. 
The  finger-tips  are  clubbed,  the  hfperirophic  osteoarthmpathtf  of  Marie^  as 
in  chronic  tuberculosis  and  in  obstruction  to  the  pulmonary  circulation 
from  cai'diac  disease.  The  diagnosis  is  based  upon  the  peculiarities  of 
the  cough  and  expectomtion  and  their  occurrence  for  a  long  time  without 
other  symptoms.  It  is  certain  only  when  the  signs  of  a  cavity  are  present. 
In  such  cases  tuberculosis  is  eliminated  by  the  absence  of  bacilli,  gan- 
grene by  the  history  and  the  absence  of  shreds  of  lung^issue,  and  abscess 
by  lack  of  evidence  of  antecedent  pneumonia.  If  the  signs  of  a  cavity 
are  absent,  bronchiectasis  may  be  overlooked. 

The  prognosis  is  usually  favorable  tis  to  length  of  life,  but  death  may 
suddenly  occur  from  haemoptysis,  or  rapidly  from  gangrene  of  the  lung  if 
the  secretion  becomes  putrid.  As  a  rule,  diffused  bronchiectasis  is  event- 
ually complicated  with  emphysema,  dilatation  of  the  heart,  and  cardiiie 
incompetency,  with  their  symptoms  and  result.  In  other  cases,  in  the 
course  of  yeai's  the  patient  becomes  weak  and  thin  from  the  pei-sistent 
cough  accompanied  eventually  by  continued  fever,  the  symptoms  being 
those  of  a  pulmonaiy  phthisis. 

Treatsient* — There  is  no  known  method  of  reducing  bronchial 
dilatation.  The  admin istnution  lK>th  by  the  mouth  and  by  inhalation  of 
terebene  and  various  volatile  oils,  specially  of  sandal  wood  or  of  creo- 
sote, sometimes  is  effective  in  checking  excessive  s**cretion.  Osier  recom- 
mends that  with  a  suitable  syringe  there  l>e  introduced  into  the  trachea 
twice  a  day  a  drachm  of  a  solution  of  ten  parts  of  menthol  and  two 
paita  of  guaiacol  in  eighty- eight  parts  of  olive  oU.  When  the  cavity  is 
situated  near  the  surface  of  the  lung  it  may  sometimes  be  advantageously 
opened  through  the  chest-w^Ul  ami  dnxined. 


BRONCHIAL    OBSTRUCTION. 

Obstruction  of  the  ti^achea  and  bronchi  may  result  from  external  or 
internal  causes.    The  common  external  csause  is  pressure  from  tumors, 
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especially  those  of  the  thyroid^  and  of   the  eervieal   and  niediaf^tiDal] 
lymph  glauds,  and  aneurism  of  the  arch  of  the  aorta.     Cancer  of 

CBSophagus,  vertebral  and  intra-pulnionary  tiimorB,  abscess  of  the  medi-J 
astiimin,  enlargement  of  the  heart,  and  pericardial  exudation  also  miiif\ 
produce  pressiu-e  from  without-     The  internal  causes  of  olistruction 
elude  foreign  bodieSt  membranous  exudations  from  acute  iuliamflialio%| 
and  strictures  from  chronic  hiflammation  or  syphilis  and  tumors. 

In  obstruction  of  the  tracliea  there  is  a  seuse  of  constriction  in  thtl 
region  affected,  with  difficulty  of  breathing,  especially  of  im^piratiou,  I 
which  is  prolonged  and  perhaps  harsb.  According  to  the  degree  of] 
obstfuctioD  is  the  se\'erity  of  the  dyspnce4i>  which  may  become  so  grwil  ] 
as  to  l>e  associated  with  conspicuous  action  of  the  accessory  muscles  of  J 
respiration,  although  the  larynx  changes  its  position  but  little. 

Bronchial  obstruction  is  generally  unilateral,  and  the  result  depends  1 
upon  the  size  of  the  bronchus  obstructed  and  the  degree  of  the  obstrue-  i 
tiou.     The  symptoms  of  obstruction  of  a  small  bronchus  may  be  thoet j 
of  a  localised  bronchitis.     If  a  large  tul>e  is  obstructed,  the  air  is  bothj 
admitted  and  expelled  with  difficulty,  inspiration  being  more  inlerfert*d| 
with  than  expimtiou.     If  the  obstruction  Is  complete*  ateleetasis  result  [ 
and  there  is  shrinkage  of  the  corresponding  half  of  the  chest,  with  com* 
pensatory  emphysema  of  the  other  lung  and  corresponding  disteatioAj 
of  that  half  of  the  thorax.     Prominence  of  the  cervical  muscles  and  re- 1 
traction  of  the  suprat*lavicular  and  intercostal  spaces  and  of  the  lower  j 
ribs  indicate  the  severity  of  the  dyspnoea.     In  the  region  of  incomplete 
obstruetion  sonorous  rSles  ai'C  to  be  heard,  and  may  be  rec^ognized  Dtt] 
piilpation  of  the  chest.     The  respiratoiy  murmur  is  feeble  or  absent ' 
in  the  i-egion  supplied  by  the  obstructed  bronchus,  and  is  exaggerated 
elsewhere. 

Pkognobis. — The  prognosis  depends  upon  the  nature  and  the  cause  I 
of  the  ol>stinctiou*  which  may  Ije  such  as  early  to  cause  death,  or  in  casd 
of  the  obstruction  of  a  small  or  medium-sized  bronchus  may  be  direct!?  I 
recovered  fi^om,  although  bronchiectasis  and  emphysema  may  periua* 
ueutly  results 

Treatment. — When  the  bronchial  obsti-uction  is  due  to  a  tumor,  this, 
if  poasiblCj  should  l3e  removed;  foreign  todies  may  be  coughed  up,  but  if 
they  can  be  located,  by  the  Rontgen  rays  or  otherwise,  they  call  for  surgi-  \ 
cal  interiereuce.  Medical  treatment  should  Ix*  advised  in  case  of  erdarge- 
inent  of  the  thyroid  or  of  mediastnial  lyinphoniat;i»  as  recommended  in 
the  articles  on  these  subjects.  The  appropriate  ti'e^tmeut  for  syphilis 
should  l>e  used  when  this  disease  is  suspected  as  a  cause  of  the  obstruc- 
tion. If  the  exudation  of  i>ericaixlitis  is  sulliciently  large  to  produce 
symptoms  of  obstruetion,  it  may  be  removed  by  paracentesis.  The 
dyspncea  from  inopemble  or  incurable  causes  of  obstruction  is  to  be 
relieved  by  inhalations  of  oxygen  or  by  the  admiuisti^tion  of  codeine  or 
morphine. 
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ASTHMA.      BRONCHIAL   ASTHMA, 

Definition. — A  fiinetional  disturbaiic^i  of  the  respiratory  apparatus 
manit<?sted  by  sudden  attaek-s  of  dyspoo^si,  with  intervals  of  eomparative 
freedom.  Expiration  is  more  interfered  with  than  inspiiation,  and  the 
sputum  iR  uHually  e]iamet4^r]8tic. 

The  term  asthma  is  used  often  to  include  various  spasmodic  afiTeetious 
of  raspiratiou,  espeeitdly  the  attaeks  of  dyspnoea  occurring:  in  laryngitis 
or  in  consequence  of  tht*  pressure  of  tnmoi*s  iu  the  vicinity  of  the  tnichea 
and  bronchi,  e,^.,  so-called //j^/roiV?  asthma  and  thpnie  asthma.  Attacks 
of  dyspnoea  oecnrriog  in  disease  of  the  heart  or  blood-vessels  are  ilsu- 
ally  designated  mnUae  usthma ;  these,  and  the  probably  closely  allied 
urtemic  dyspnceaj  so-called  remd  asthma,  and  the  attacks  of  dyspnoea  in 
hysteria  often  due  to  spasm  of  the  diaphragm  and  sometinies  termed 
asthma,  are  to  l>e  regarded  as  symptonLS  of  the  diseases  in  w^hich  they 
occur,  the  disease  asthma  tieing  limited  to  the  peculiar  paroxysms  of 
disturbed  breathing  excited  more  especially  by  conditions  limited  to 
tlie  I'espiratory  tract.  Although  it  is  aaserted  that  the  dyspnoea  is  due 
usually  to  spasm  of  the  involuntary  muscles  in  the  bronchial  wall,  it  is 
urged  also  that  a  congestive  swelling  of  the  bronchial  mucous  membrane 
may  occur  and  mechanically  disturb  breathing.  Probably  of  especial 
impoitance  as  a  mechanical  cause  of  the  dyspncea  is  the  peculiar  material 
expelled  towards  the  end  of  the  attack  and  regarded  as  ctists  of  the 
bronchiolea 

Etiology* — The  sensitiveness  of  the  nervous  apparatus  which  makes 
the  patient  liable  to  attacks  of  asthma  is  considered  to  be  often  congeni- 
tal, since  asthma  frequently  occui^  iu  certain  fjimilies,  especially  those  in 
which  ueui'asthenia^  hj^steria,  epilepsy,  neuralgia,  and  gout  are  common^ 
It  is  observed  that  asthma  not  infrequently  occurs  in  persons  sufliering 
from  saccharine  diabetes  and  lead  i>oisoning.  Bronchial  asthma  may  be 
present  at  all  periods  of  life,  but  more  frequently  iu  the  adults,  and  is 
found  in  men  oftener  than  in  women.  Of  late  years  especial  importance 
has  been  directed  to  the  pit^sence  of  local  disease  of  the  respiratory 
mucoas  membmne,  especially  in  the  nose,  pharynx,  and  larynx,  as  favor- 
ing the  production  of  asthma. 

The  immediate  caiLse  of  the  attack  is  often  a  direct  or  reflex  irritation 
of  the  nerves  of  respiration,  especially  the  branches  of  the  pneumogastric 
nervx'.  The  exciting  causes  appear  to  iDe  intimately  connected  with  climate. 
Residence  in  a  given  locality  may  be  helpful  to  the  one  and  iujurious  to 
the  other.  The  influence  of  climate  does  not  depend  upon  the  degree  of 
moisture  or  the  range  of  tempemture,  but  ofteuer  upon  peculiarities  of 
the  intlividual,  since  '*i  moist  climate  and  cold  weather  are  l>enelicial  to 
some  and  injurious  to  others.  Attacks  of  asthma  are  frequently  brought 
on  by  the  direct  inhalation  of  irritating  paiiicles,  whether  tis  dust  or  as 
odors  from  flowers  or  even  animals.    In  certain  cases  the  attack  of  asthma 
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is  regarded  as  the  result  of  a  reflex  irritation  of  the  ner\"e«  of  respiratioa-j 
Irom  disease  of  the  stomach  or  of  the  iutestiiuil  tniety  hence  dyspeptic  %a 
nermus  asthm^i,  or  from  the  pelvic  oi"gam,  and  even  in  oousequeuoe  i 
pregnancy,  hence  uieriim  awthina* 

Symitoms. — AxSthnia  is  a  disease  of  gradual  develoxjmeut^  and  there  ill 
nothing  suggestive  of  this  aflection  until  the  occui-renee  of  a  pai"oxTKni| 
of  dyspncea.     The  existence  of  a  sensitive  respii-atory  mucous  membrane  J 
is  indicated  often  by  the  frequent  occurrence  of  attacks  of  bronchitis,  andi 
there  niay  be  occasionally  a  sense  of  thoracic  constriction.     The  iuiiue-4 
diatc  asthmatic  attack  usually  takes  place  at  night,  and   Ls  sometiniei 
preceded  for  several  horn's  by  a  sense  of  substernal  constriction.  6x>ntal 
headache,  or  digestive  disturbance.     The  patient  is  roused  fix>m  a  sound  i 
sleep  Avith  a  sense  of  snlfocation.    He  sits  upright,  and  breathes  violently,  [ 
but  not  with  increased  frequency,  the  inspirations  usuall3^  being  fihorl 
and  deep  and  the  expirations  prolonged.     In  other  cases  inspii'ation  may  j 
Ix*  relatively  easy  and  expiration  esiiecially  labored.     The  respiration  is^l 
noisy  irom  the  numerous  sonorous  and  sibOant  lilies  which  are  to  be  heard 
even  at  a  remote  distance  ft*om  the  patient.     Tlie  accessory  muscles  i/f  , 
respiration  are  tirmlj^  contnicted,  the  chest  is  fully  expanded,  and  the 
patient  leans  forward,  sits  astride  a  chair,  or  l>y  other  change  of  positioa 
endeavors  to  expand  the  chest  to  its  utmast.     As  the  dyspnoea  inci^ease^ , 
the  face  is  at  fii'st  red,  then  of  a  bluish  tint,  and  finally  pale  ;  the  skin  isj 
cool,  there  is  profiise  sweating,  and  the  pulse  becomes  rapid  and  weak. 
There  is  increased  resonance  on  perciLSsion,  from  exceasive   distention 
of  the  lungs,  which  overlap  the  heart  and  depi-eas  the  diaphragm.     On 
auscultation  coarse  and  fine  musical  nUes  are  to  be  heainl  thi-onghont 
the  chest  both  on  inspiration  and  on  expiration,  more  abundantly  during 
the  latter.    The  attack  of  dyspncea  continues  for  minutes  or  houi^  rcUe/  | 
often  being  experienced  by  the  expulsion  of  a  characteristic  gjiutuni. 
The  cough  is  at  fii'st  slight  and  dry,  Imt  Ijccomes  paroxysmal  and  forcible  I 
in  the  efforts  to  raise  secretion,  the  pre^seucc  of  which  in  the  longs  is  often 
made  evident  by  the  substitution  of  moist  for  diy  rfiles.     The  sputiun  ta  j 
\isfid.  grayish  white,  scanty,  or  ivrofuse,  and  ct>ntains  the  spiral  thi'eadsi 
discovered  by  Cursehmann.     Some  of  these  may  l>e  lai^e  enough  to  be  j 
sc>en  with  the  naked  eye,  %vhile  otliem  requiin?  the  use  of  the  len.s.    When 
the  fibres  ai-e  examined  with  the  microscope  they  are  found  to  Ije  com- 
posed of  a  gelatinous  mass  twisted  about  a  homogeneous,  usually  tnuos^ 
lucent,   central  thread.     The  spiral   iibi-es  contain  mucin,   and  in  the 
sputum  are  also  alveolar  epithelium,  eosinophiles,  and  Charcot  crystal^ 
the  latter  increasing  in  number  the  longer  the  sputum  is  exposed  to  the 
air. 

The  attack  usually  lasts  several  hours,  but  may  terminat'e  in  the  comw 
of  minutes,  and  the  sevei^st  attacks  may  last  for  daya  As  the  breathing 
iM-comes  easier  the  patient  feels  exhausted,  falls  asleep,  and  awakes  ap* 
parently  well,  at  the  most  somewhat  fotigued.     Other  attacks  are  likely 
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to  occur  in  the  course  of  successive  days  or  at  intervals  of  a  uuml>er  of 
dayss  during  which  there  Is  more  or  less  cough  and  even  characteristic 
sputum  Ijetween  the  attai-ks.  Longer  or  shorter  intervals  of  freedoinj 
lasting  months  or  years,  may  then  follow,  or  the  attsicks  are  of  such 
fretiuent  oceurrenoe  that  pulmonary  emphysema  and  eventual  dilatation 
of  the  heait  result. 

Diagnosis. — ^Expiratory  dj^pncea  aiiecting  both  lungs  is  an  itnportjint 
characteristic  of  bronchial  asthma,  by  means  of  which  other  causes  of  re- 
current attacks  of  dysprnjea,  excejit  in  emphysema,  chronic  bronchitis, 
and  cardiac  asthma,  may  1x*  excluded.  In  emphysema  the  physical  ex- 
amination of  the  chest  and  the  persistence  of  dyspnoea  are  sufficiently 
dii^tiuctive.  In  cardiac  asthma  the  dyspnosa  affects  both  inspiration 
and  expinition.  Eales  are  absent  nnleee  pulmonary  oedema  occurs  as  a 
complication.  The  discovery  of  Cursehmanu's  spirals  in  the  sputum  at 
the  close  of  an  attack  of  dyspnoiii  is  to  be  made  practically  only  in 
bronchial  asthma. 

Progxobib.— Asthma,  except  when  it  occui's  in  childhood*  is  usually  a 
disease  histiug  for  years,  and  in  the  bronchia!  asthma  of  adults  permanent 
recovery  is  rare  unless  the  cause  is  i-emediable  or  the  patient  is  able  to 
find  and  permanently  reside  in  a  climate  in  which  he  is  fi-ee  trom  the 
attacks.  The  usual  termination  of  this  disci^se  is  in  emphysema  and 
ehi'onic  bronchitis,  manifested  by  pei'sistent  dyspnoea,  chronic  cougli, 
abundant  muco-pnruleut  sputum,  and  an  hypertrophied  right  ventricle, 
which  tends  to  become  incompetent  wnth  resulting  cyjuiosis  and  dropsy. 
In  such  cases  attacks  of  bronchial  asthma  may  be  replaced  by  those  of 
04irdJac  asthma,  in  which  inspiration  and  expiration  are  alike  affected  and 
the  physical  signs  ai-e  those  of  oedema  of  the  lungs. 

Treatmen^t,^ — The  treatment  of  a  case  of  asthma  naturally  di^ddes 
itself  into  the  management  of  the  case  between  and  during  the  paroxysms. 
As  the  atta/cks  sometimes  depend  upon  a  removable  cause,  especially 
upon  the  presence  of  polypi  or  other  obstructive  lesions  of  the  nose,  a 
careful  search  for  such  cause  should  be  made,  followed,  if  opportunity 
offer,  by  removal.  The  urine  also  should  always  be  examined,  to  pre- 
vent the  overlooking  of  a  ni'o^mic  origin.  As  it  is  probable  that  in 
many  ciises  the  disease  depends^  in  part,  at  least,  upon  an  excessive  sus- 
ceptibility of  the  mucous  membranes  of  the  lung  to  catarrhal  inflamma- 
tion, and  m  in  old  ciises  there  is  almost  alway.s  more  or  less  complicating 
chronic  bronchitLs,  the  treatment  of  chronic  broncliitis,  es|)ecially  its 
climatic  treatment,  is  often  very  important.  Further,  in  many  cases 
without  obvious  bronchial  cataiTh,  asthma  may  be  modified  by  climatic 
surroundings,  so  that  when  it  is  possible  residence  in  a  warm,  usually 
moist,  climate  should  be  st^eured*  In  scarcely  any  other  disease,  how- 
ever, is  it  so  essential  to  study  the  individual  characteristics  in  each 
case,  38  at  present  the  relations  of  asthmatic  attacks  to  climate  and 
locality  are  entirely  inexplicable.    As  an  example,  we  may  mention  the 
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case  of  a  great  traveller  and  suffei'er  from  the  disease  who  found  free^lom 
from  asthma  only  in  the  city  of  Caracas.  To  some  eases  the  sea-shore, 
to  otbem  the  mooii tains,  afford  relief;  some  do  heist  in  the  city,  othere 
in  the  country'  j  oe(*;*sioQany  change  of  rooms  in  the  house  affeets  the 
munber  and  violence  of  the  attacks  ;  not  rarely  sleeping  upon  feathers 
or  a  feather  pillow  will  provoke  asthmatic  symptoms- 

The  general  hygienic  managenient  should  he  tJiat  of  chronic  bronchial 
catarrh,  thougby  especially  in  children^  some  importance  may  be  attached 
to  restricting  the  use  of  meat  or  other  highly  nitrogenous  foods. 

No  diet,  however,  which  produces  indigestion  or  flatulence  is  suitr 
able  for  the  {isthmatic.  If  an  almost  purely  meat  diet  is  the  only  one 
digested,  it  shonltl  tie  the  only  one  allowed.  Farther,  the  heavy  me&l 
should  always  be  taken  in  the  middle  of  the  day,  and  the  supper  should 
be  made  very  light,  so  that  the  digestion  may  be  completed  by  bedthne, 

In  some  cases  of  asthma  the  continuous  nse  of  small  doses  of  arsenic 
for  months  has  pronounced  effect.  More  generally  useful  is  potassium 
iodide,  which  should  be  given  for  three  months  in  ascending  doses  up 
to  the  point  of  tolerance.  The  beneficial  effects  in  the  preventioa  of 
attacks  which  sometimes  follow  the  use  of  grindelia  robasta  and  other 
balsamic  expectorants  are  probably  due  to  the  relief  of  complicating 
catarrhs.  At  times  the  continuous  admin isti-at ion  of  the  bromide^ 
especially  of  ammonium  bromide,  with  anti pyrin  or  other  of  the  allied 
chemical  drugs,  is  very  useful  in  lessening  the  susceptibility  of  the 
nervous  system.  The  inhalation  of  compressed  air  in  the  pneumatic 
cabinet  is  highly  spoken  of  by  some  writers. 

The  remedies  which  are  employed  during  the  paroxysm  of  astbnyi 
are  numerous.  A  hypodermic  injection  of  moi*phine  and  atropine  or  the 
inhalation  of  a  little  ether  or  chloroform  sometimes  will  abort  an  attack, 
but  in  the  use  of  these  agents  the  danger  of  the  formation  of  a  drug 
habit  is  a  very  important  consideration.  The  most  genei-ally  useftil 
remedies  are  the  group  of  vegetable  di'ugs  which  contain  atropine  and 
its  allied  alkaloids, — namely,  stramonium  of  various  species,  btdladoana, 
and  hyoscyamus.  These  dnigs  have  the  power  of  paralyzing  the  motor 
nerves,  and  hence  act  much  more  favorably  in  asthmatic  or  other  spasm 
when  applied  locally.  For  this  reason  they  are  mast  effectively  used 
in  asthma  by  means  of  smoking.  For  some  unknown  reason  tlie  fumes 
produced  by  the  burning  of  potassiiun  nitrate  have  a  most  soothing  effect 
upon  many  asthmatics,  and  the  addition  of  this  salt  to  the  powdered 
stramonium  or  other  allied  herb  makes  it  burn  much  more  steadily  and 
rapidly  and  at  the  same  time  increases  the  efficacy  of  the  fumes.  (See 
formula  15.)  The  numerous  proprietaiT  powden?  used  in  asthma,  often 
with  great  relief,  usually  contain  a  deliritheient  herb  and  the  potassium 
salt.  The  atidition  of  arsenic  still  further  increases  the  efficiency  of 
mixture.     (See  formula  18.) 

The  nitrites,  especially  amyl  nitrite  taken  by  inhalation,  are  exc 
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ingly  effective  in  the  height  of  a  paroxysm,  but  are  very  apt  soon  to  lose 
their  power.  The  inhalation  of  chloroform  or  of  ether  will  sometimes 
immediately  cut  short  an  attack.  Pyridin  has  been  strongly  recom- 
mended by  Gtermain  S6e  and  others,  the  fumes  of  half  a  drachm  to  a 
drachm  exposed  in  a  saucer  being  inhaled.  An  old  remedy,  which  is 
especially  effective  when  the  asthma  is  complicated  with  subacute  bron- 
chitis, is  tincture  of  lobelia,  which  may  be  taken  through  the  day  or 
at  the  time  of  the  attack  in  doses  of  fifteen  drops  of  the  tincture  every 
twenty  minutes  until  it  causes  vomiting.  Chloral  often  acts  well.  Hoff- 
mann's anodyne  is  sometimes  of  service.  Counter- irritation  by  means 
of  mustard  plasters  over  the  whole  chest  is  sometimes  serviceable. 
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CHAPTER    IL 

DISEASES  OF  THE  LUNGS, 

CONGESTION    OF  THE   LUNGS, 

An  increased  quant ity  of  blood  may  be  pre^nt  either  tkroughoiit  the 
lungs  or  in  limited  portions  of  them.  It  occiu^s  under  a  variety  of  coudi^ 
tioiiB,  and  is  either  transitory  or  persistent.  The  distinction  is  dniwa 
usually  between  active  and  piLSsive  eougestion,  the  former  l>eing  attrib- 
uted to  the  presence  of  an  iiKTi^a^ed  quantity  of  blood  in  the  arterits^ 
while  paasive  eougestion  is  the  result  of  au  obstruction  to  the  outflow  of 
blood  fronx  the  hiugs- 

AcHm  con^mtioH  of  the  luugs  may  i-esult  from  prolongeil  and  violent 
innseular  elfort,  as  in  running  or  rowing,  in  which  the  a<^tion  of  the  heart 
is  exceasively  increased,  or  may  Ije  caused  by  a  rarefied  atmosphere,  a&  in 
mountain-climbing  or  balloon -iiscensions.  It  m^j  be  due  to  the  iohab- 
tion  of  hot  air  or  other  irritantB,  and  to  the  virus  of  pneumonia,  iaila€m% 
and  tuberculosis.  Acute  congestion  of  the  lung  sometimes  follows  tbt 
rapid  withdrawal  of  a  large  quantity  of  fluid  from  the  chest  in  plea- 
risy.  An  arterial  couge*stion  of  the  lung  hixs  been  caused  by  aflfec- 
tiona  of  the  brain,  especially  at  the  base,  and  in  unilateral  cerebral 
lesions  the  pulmonary  congestion  has  been  found  on  the  opposite  side  of 
the  body.  The  cojigestiou  is  called  eompensiitory  or  collateral  when  the 
other  lung  is  prevented  from  I'eceiving  a  normal  quantity  of  blood  by 
pressure  from  without,  as  in  pleurisy  or  from  tumors,  or  by  pr€«snj^ 
from  within,  jis  in  pneumonia,  or  by  cmlxtlism  of  the  pulmonai-y  artery. 
Congestion,  perhaps  collateral,  usually  occurs  in  acute  miliary  taberca- 
losis  of  the  lung. 

In  rapid  and  general  congestion  of  the  lungs  there  are  extreme  dys- 
pnoea and  a  bUxidy,  frothy  sputunL  Death  may  occur  instantaneously,  aff 
in  pulmonary  enilxilLsm  or  during  violent  muscular  effort,  in  which  case 
the  lungs  are  excessively  distended,  and  of  a  dark-iY-d  color  tliroughoat. 
and  frothy  blood  escapes  from  the  cut  surftice.  In  general,  however, 
the  pulmonary  congestion  is  to  be  regarded  as  a  complication  of  tJit 
disease  in  which  it  is  present,  and  is  insufficient  to  produce  serious  difr 
turbance. 

Fasdve  conge^ion  of  the  lungs  is  either  general  or  partial.    When  gen- 
eral it  is  the  result  of  causes  preventing  the  e^scape  of  blood 
lung,  especially  olistruetion  to  the  iow  through  the  heart  in  consequence 
of  stenosis  of  the  valve  or  weakness  of  the  parietes.     Passive  pul; 
congestion  follows  also  obstruction  to  the  venous  outflow  by  Intra-thorttcie 
tumors. 
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General  passive  eongestion  of  the  lungs  is  usually  slowly  progres- 
sive, and  they  become  distended,  heavy,  resistant,  and  of  a  dai-k  reddish- 
brown  color,  which  on  exposure  to  the  air  reisembles  that  of  imn  rust. 
The  eut  smface  is  relatively  di'y.  To  this  condition  of  the  lungs  the 
term  brown  induration  is  given.  Microscopic  examination  shows  that  the 
distended  capillaries  project  far  into  the  alveoli,  Ihe  interstitial  tissue 
is  somewhat  increased  in  quantity  and  abundiuitly  pigmented,  and  the 
alveoli  contain  large  epithelial  cells  in  which  are  red  blood-corpuscles 
and  granulei>  of  bU>od'i)igment 

Brown  induration  of  the  hmg  give^  rise  to  no  esi>ecial  symptouis  while 
the  heart  is  capable  of  performing  its  work.  With  failing  compensation 
dyspncea,  cough,  and  a  sputum  containing  blood-corpuscles  and  blood- 
pigment  are  likely  to  result. 

Ht/postatie  cojt^eiiHoii  is  used  to  designate  partial  passive  congestion  of 
the  lungs  which  results  fi'om  an  enfeebled  action  of  the  heart  combined 
with  the  persistence  of  the  body  in  a  detinite  position.  It  therefore 
occurs  in  thusi^  aHectitms  in  which  these  causes  are  oftenest  asst^ciated. 
Hypostatic  congestion  is  to  t>e  expecttn^l  in  prolonged  severe  infectious 
diseases,  especially  typhoid  fe\  er  and  acute  aitietdar  rheumatism.  It 
is  to  be  found  in  i>rolonged  coma,  as  from  cerebral  hemori^hage,  and 
is  likely  to  occur  in  the  profound  weakness  due  to  extensive  loss  of 
blood.  The  condition  is  also  to  be  observed  in  extreme  distention  of  the 
alxlomen  from  liquid,  gas,  or  tumors.  The  dependent  parts  of  the  lungs 
or  of  a  lung,  according  to  the  position  which  the  patient  hiis  long  held^ 
are  of  a  daik-purple  color,  are  heavy,  and  contain  but  little  air.  The 
blood-vessels  are  injected,  and  there  is  blood  in  the  alveoli.  In  extreme 
cases  the  cut  surface  resembles  that  of  the  si)leeiu^»pIe}u::(fUon, — the 
aflected  part  of  the  lung  is  easily  torn,  and  on  pressure  a  thick,  bloody 
fluid  escapes.  The  spleniiied  lung  readily  becomes  indanied,  in  which 
case  the  condition  is  known  as  hifpoHtttttc  pnetimonkL 

Thei^  are  no  symptouLS  especially  characteristic  of  hypostatic  con- 
gestion, the  associated  feel>leness  of  the  respiration  and  of  the  pulse  being 
symptoms  to  l>e  expected  in  the  aflVctions  giving  rise  to  the  congestion. 
Caretiil  physic^d  examination  is  likely  to  show  a  slight  diminution  of 
resonance  in  the  dependent  parts  of  the  chest,  feeble  or  brou(*hial  breath- 
ing, and  tine  moist  riiles,  slowly  advancing  along  the  line  of  gravity. 
Commonly  the  conditioo  of  the  patient  is  such  that  physical  exami- 
nation of  the  chest  is  inadvisable. 

Tbeatment. — The  treatment  of  congestion  of  the  lungs  is  usually 
that  of  the  condition  which  x>rodnces  it     If  it  be  from  heart-failure  it  is 

»to  be  met  by  power tul  cardiac  stimulants,  aided  by  counter- irritation 
with  turpentine  stupes  or  similar  quickly  acting  powerfiil  rubefticients, 
or  with  dry  cups  all  over  the  back.  The  cases  of  cardiac  diseas**  in 
which  the  intensest  pulmonary  engorgement  exists  represent  thase  which 
I      are  spokeu  of  on  page  674,  in  which  free  venesection  afibrds  the  only 
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means  of  relief,  and  in  which,  if  the  blood  cannot  be  obtaiued  otherwisev 

even  ajspiration  of  the  right  auricle  may  be  jiLstitiable, 

In  the  hypostatic,  congestion  of  typhoid  or  other  low  feveni,  in  addi- 
tion to  the  use  of  alcohol,  digitalis,  and  othi^r  cardiac  stiniulantK,  and  of 
free  counter- irritationj  the  exhibition  of  large  closes  of  ergot  (to  tone  aji 
the  pulmonic  blood-ves^sels)  and  of  terebinthinate  expectorantii  (oU  <ff 
turpentine  and  terebene)  is  sometimes  advantageous. 

When  the  pulmonic  congestion  is  due  to  a  narcotic  poisoDing,  m 
with  morphine,  active  artificial  respiration,  or,  better,  so-called  *•  forced 
re^spi ration,' '  aftbrds  the  l>est  chance  of  recovery. 

Active  congestion  of  the  inngs,  if  it  rejiUy  exists,  is  to  be  treated, 
like  the  first  stages  of  pneumonia,  by  the  use  of  venesection  or  local 
bleeding  and  of  cardiac  sedatives,— especially  veratrmn  viride. 

PULMONARY   HEMORRHAGE. 

Hemorrhage  oceurs  from  the  large  as  well  as  from  the  small  blood* 
vcasek  of  the  lung,  and  may  l>eaLso  the  result  of  the  rupture  of  an  aneu- 
rism of  the  aorta  into  the  lung.  When  large  pulmonary  vessels  are  the 
Bonroe  of  hemorrhage  the  rupture  is  usually  due  to  a  weakening,  perhap* 
aneurismal  dilatation,  of  the  arteries  of  the  walls  of  phthisical  cavitit*. 
As  a  nde,  the  bleeding  comes  from  small  ^'essels,  especially  of  the  eon- 
gested  mucous  membrane  in  bronchitis  or  from  the  ah^eolar  capillaries  in 
acute  congestion  and  in  pneumonia.  Pulmonary  hemorrhage  also  oecoi^ 
in  gangretie,  abscess,  and  eanci^r  of  the  lung,  in  pulmonary  emlKjIism,  in 
chronic  psissive  congestion,  and  in  jmrpnm.  A  periodical  pulmonanr 
henu:>rrhage  has  been  observed  rarely  in  women  with  amenorrhoea,  and  is 
regarded  as  vicarious.  Pulmonary  hemorrhages  connected  with  disejise 
at  the  base  of  the  brain  are  considered  to  be  of  vaso-motor  origin,  and  if 
the  lesion  is  on  one  side  of  the  brain  the  jmlmonary  hemorrhage  may  be 
found  in  the  lung  of  the  opposite  side  of  the  Ixnly.  The  blood  is  to  be 
found  in  the  lung  as  clots  in  the  larger  bronchi,  or  as  specks  or  streaks, 
due  to  the  inhalation  of  blood  into  the  bronchioles  and  alveoli.  A  pid- 
monary  cavity  may  be  distended  with  a  mass  of  clotted  blood,  and  in 
hemorrhage  complicating  intracranial  disease  circumscribe<l  rounded 
masses  of  hemorrhagic  intiltration  perhaps  as  large  as  the  fist  may  be 
present.  II(Bmopti/»is  is  the  symptom  significvant  of  pulmonary  hemor- 
rhage, altliough  profuse  and  e\'en  fatal  bleeding  into  the  lungs  may  takd 
place  without  the  spitting  of  blood.  HEemoptysis  is  generally  imme- 
diately pi^eceded  by  a  slight  irritative  cough  or  by  a  tickling  sensation 
in  the  larynx.  The  mouth  is  then  suddenly  filled  with  a  liquid  having  a 
saltish  or  slightly  astringent  taste  and  proving  to  Ik*  blood.  In  sev^« 
cases  of  pulmonary  hemorrhage,  ns  from  the  rupture  of  an  aneurism,  the 
flow  of  blood  may  l>e  so  nipid  that  in  a  few  minutes  a  pint  or  more  of 
almost  pure  red  blood  escapes.  Usually  a  few  or  seveml  monthfuls,  in  all 
less  than  an  ounce,  of  blood  are  ejected,  and  the  blood  is  bright  red  and 
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frothy.  For  seveml  days  afer  the  attack  of  hsemoptj'sis  dark  blood 
intimately  mixed  with  mucnB  is  oceasioiially  e4>ughed  up.  In  the  first 
attack  of  hieiiioptysis  the  patientj  as  a  rule,  appears  auxious^  aud,  if 
tht'  hemorrhage  is  profui^,  collapse  rapidly  follows,  the  puis*::  becoming 
feeble  and  the  skin  cool  and  uioist. 

Fulmooary  hemorrhage  is  rarely  immediately  daugei'ous  unless  copious 
in  advanced  tulierculoais  or  froui  a  ruptured  aneurism.  Death  then 
results  in  pm-t  Irom  the  lass  of  blood,  in  part,  trom  suffocation  in  eonse- 
qnence  of  obstruction  of  the  bronchial  tubes  by  the  iuhahition  of  blood, 
Oominonly  the  hemorrhage  cea^^e^s  quickly,  the  amount  of  blood  lost  being 
iosnfficie&t  to  produce  anaemia.  Slight  attacks  of  hemorrhage,  especially 
in  tuberoulosis,  ure  of  ft^equent  occ^urreuce^  and  the  patient  becomes  so 
accustomed  to  hiemoptj^sis  as  to  be  but  little  disturbed  by  this  symp- 
tom. Indt^d,  not  infrequently  it  affords  temporary  relief  to  a  sense  of 
constriction  localized  in  the  chest  Hi^moptysis  is  to  Ijc  distinguished 
from  liiematemesis,  since  it  is  aas*3ciated  rather  with  coughing  than  with 
vomiting,  and  the  blood  is  litpiid,  red,  and  frothy,  not  clotted,  dark,  or 
resembling  coffee-grounds.  The  physical  examination  of  the  lungs  when 
tubercnkjsis  is  suspec^ted  as  the  cause  of  pulmonary  'hemorrhage  should 
Ik?  postpancd  until  the  cessation  of  the  bleeding,  lest  a  recurrent  atta<!k 
should  be  occasioned  thereby.  Attacks  of  hemoptysis  are  sojuetimes 
feigned  to  excit43  sympathy  or  lor  other  purposes,  but  the  microscopical 
examination  of  the  red  fluid  then  fsiils  to  disclose  blood -corpuscles,  and 
the  physical  examijiation  of  the  respiratory  tract  and  the  history  of  the 
case  give  no  evidence  of  the  usual  causes  of  pulmonary  hemorrhage. 

The  treatment  of  hiemoptysis  is  sufficiently  considered  in  the  articles 
on  Tuberculosis  (page  298)  and  on  Chronic  Heart  Disease  (page  676), 

THROMBOSIS    AND    EMBOLISM. 

Branches  of  the  pulmonary  art«ry  may  become  obstructed  rarely  by 
thrombi,  which  sometinH'S  originate  in  the  vessel  in  consHpience  of  disease 
of  its  wall  or  from  pressure  upon  it.  The  usual  cause  of  obstruction  of 
the  pulmonary  aitery  is  an  embolus  composed  of  clotted  blood  and  brought 
in  the  circulating  blood  either  from  the  right  side  of  the  heart  or  from  the 
systemic  veins  of  the  body,  especially  from  the  pelvic  plexus  and  from 
I  the  veins  of  the  legs.  The  embolus  may  be  so  large  as  to  otetruct  the 
pulmonary  artery  at  itB  origin,  but  is  usually  of  such  size  as  to  eut^r 
au  intra-pulmonary  branch.  Its  arrest  at  any  particular  point  is  followed 
I  by  a  stoppage  of  the  direct  arterial  flow  into  the  region  suppliM  by  the 
'  obstructed  vt^ssel  and  by  extreme  congestion  of  the  part,  ending  in  hem- 
orrhage, through  the  collateral  circulation.  There  result  in  coiLsequence 
the  tamiliar  appearances  of  hemorrhagic  infarction,  single  or  multiple, 
according  to  the  numl>er  of  emboli.  Wedge-shaped  masses  are  formed, 
the  base  usually  represented  by  the  pleura,  of  the  size  of  beech- nuts  or 
Brazil  nuts,  and  in  exti-eme  cases  composing  an  entire  lobe  of  the  lung. 


i 


784 


SIBBABES  OF  THE  BESPIBATORY   APPABATUS. 


I 


They  ar©  of  a  dark-red  color,  dense,  relatively  dry  on  section, 
from  air.     In  the  later  stage  of  the  infarction  the  nodule  becomes  paler  in 
color  and  softer  in  consistency,  and  absorption  of  the  extravasated  blood  ^ 
is  possible.    If  the  embolus  comes  from  a  septic  tbrombns,  abscess  resnlts,  |l 
a  septic  pleurisy  being  the  iLsual  complication.     A  similar  termination  at 
times  occurs  in  bland  embolism,  from  the  presenc-e  of  bacteria  npon  the  ™ 
rt^spiratory  snrAxce  within  the  region  of  infarction.  f 

The  symptoms  of  pulmonary  embolism  depentl  npon  the  size  of  the 
ai'tei'j^  obstructMl.  If  a  small  branch  only  of  the  pulmonary  artery  is 
concerned,  there  may  be  little  or  no  disturbance.  When  larger  branehis 
are  aflected,  respii-ation  is  nsnally  temporarily  increased.  There  may  be 
a  chill,  although  there  is  but  little  subsequent  fever,  except  in  septic  cm- 
holism.  There  is  slight  cough,  followed  sooner  or  later  by  bloody  expec- 
toration in  small  quantities  and  lasting  several  days.  If  the  infarction 
extends  to  the  pleura,  localized  pain  occui^.  In  small  infai^etions,  or 
in  those  sitnated  centrally,  the  physical  signs  are  usually  negative.  In 
hirge  infarctions,  circumscribed  dulness  and  friction,  feeble  or  bronchml 
breathing,  and  moist  r&les  ai^  to  l>e  expected.  When  the  embolus  m 
large  enough  to  obstruct  the  trunk  of  the  puhnonary  artery  there  are 
sudden  extreme  dyspntBii,  the  admission  of  air  into  the  lungs  being  lui- 
obstnicted,  cough,  thoracic  pain,  lividity  or  pallor,  i^pidly  failing  puljie, 
cold  sweats,  intense  anxiety,  and  attacks  of  fainting  or  uncouscionsncfli^ 
with  or  without  sptusuL^,  and  death  occum  in  the  course  of  a  few  minutes 
or  within  an  hour  or  two. 

The  diagnosis  of  embolic  infarction  is  bused  upon  the  sudden  and  tm 
expected  occurrence  of  dyspncea,  the  air-tuljes  toeing  open,  followed  by 
cough  and  occ^isional  hemorrhagic  sputa  for  several  days,  in  a  person  in 
whom  the  condition  of  the  h^^^irt  or  of  the  systemic  veins  is  such  as  to 
permit  the  preseuce  of  a  thrombus. 

Treatment. — There  is  no  special  treatment  for  pulmonic  emlx)li  or 
thrombi.  Opium  should  be  given  as  requirtHi  to  ipiiet  nervous  distress 
and  symptomSj  as  far  as  uuiy  1k%  sliouUl  be  met  as  they  ari^^. 


CEDEMA    OF    THE    LUNGS. 

CEtlema  occurs  in  the  lungs,  as  elsewhere,  in  consequence  of  active 
passive  distiu*bances  of  the  circniation  or  of  inci-eased  porosity  of  the  ^"all 
of  the  I »lood- vessels  from  affections  of  nutrition  or  of  iunervation-  It  m, 
therefore,  to  be  found  in  diseases  in  which  modilications  of  pulmonary 
circulation  are  present  and  in  those  in  which  general  dropsy  is  conspicu- 
ous, as  acute  and  chronic  nepliritis,  cardiac  disease,  and  various  chronic 
diseases  in  whicli  antemia  and  impairment  of  nutrition  are  prominent  In 
these  as  in  other  aifectious,  even  those  of  acute  nature,  diffuse  or  circum 
scribeil  cedema  of  the  lungs  may  occm^  at  the  close  of  life  and  be  the 
immediate  cause  of  death.  Diffuse  pulmonary  cedema  sometimes  takes 
place  in  consequence  of  acute  pulmonary  congestion  following  embolism 
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of  the  tmnk  of  the  pulmonary  artery  or  the  rapid  removal  of  a  lai-ge 
quantity  of  fluid  from  the  pleural  cavity.  More  frequently  it  is  the  result 
of  obstructed  venous  outtiow,  and  is  \yeat  explained  by  Welch's  investiga- 
tions, which  show  that  a  paral>'zed  left  ventricle  prevents  the  ei5cai>e  of 
blood  from  the  pulmonary  veins  in  .sufficient  ciuantity  to  make  room  for 
that  entering  from  the  right  ventricle.  Capillary  eugorgemeut,  followed 
by  the  transudation  of  serum  and  red  blood- corpuscles,  is  the  result.  In 
circumscribed  oedema  the  transudation  of  fluid  is  dependent  upon  local 
as  well  as  upon  general  causes.  If  gravity  determines  the  position  of  the 
fluid,  the  cedema  is  calletl  hi/posfatie.  In  atelectasis  the  affected  portion 
of  the  king  IiJt^comes  (edematous  in  consequence  of  the  localized  bronchial 
obstruction  and  pulmonaiy  cx>ngestion,  and  in  eoUaieral  (rdetmi  the  fluid  is 
accumulated  in  the  vicinity  of  a  congested  or  iniiaraed  portion  of  the  lung, 
and  frequently  represents  an  inflammatory  exudation. 

In  tedema  of  the  lungs  the  efiusion  from  the  blood-vessels  accumulates 
in  the  alveoli  and  in  the  intemtitial  tissue.  The  afl'ected  portion  of  the 
lung  is  distended,  dens«>,  heavy,  pitting  on  pressui^e,  and  slightly  crepitant 
It  is  gray,  or  reddish  gr^y^  and  more  or  less  translucent  according  to  the 
quantity  of  blood  pi^seut  and  the  degree  of  the  oBdema,  On  section  of 
the  lung  abundant  fluid  is  to  l>e  squeezed  fi'om  the  tiidematous  portion, 
and  is  the  more  frothy  the  more  acute  the  ceilema.  In  chronic  pubaionary 
oedema  the  fluid  contiiins  fewer  aii'-bubblei*  and  more  red  blood -corpuscles, 
and  the  Inng-tiasue  is  eiisily  torn.  Chronic  oedema  of  the  lungs  is  so  inti- 
mately associated  with  chi^onic  congestion,  de.stinamation  from  the  alve- 
olar walls,  and  the  presence  of  inflammatory  irritants,  and  even  of  an 
inflammatory  exiulation,  that  the  distinction  between  chronic  oedema, 
chronic  passive  congestion,  and  desquamattvo  or  catarrhal  pneumonia 
is  often  arbitrary. 

The  symptoms  of  imlema  are  generally  of  slow  onset,  and  present  but 
little  that  is  chartu^teristic  until  thei-e  are  a  sense  of  more  or  less  suffoca- 
tion, increasing  difficuitj'  of  breathing,  perhaps  associateil  with  cyanosis^ 
a  short,  dry  cough,  and  a  weak  pulse.  If  the  tedema  occurs  rapidly,  as 
in  severe  pulmonary  embolism  or  thoracentesis,  there  may  l3e  violent  dys- 
pncea  and  abundant,  frothy.  pi*rhaps  hemorrhagic,  sputii.  On  physical 
examination  of  the  ce+lematons  portion  of  the  lung  there  is  didneas,  the 
extent  and  intensity  of  which  depend  tipon  the  quantity  of  fluid  present, 
and  the  dnlnt^s  is  often  comparatively  slight,  especially  in  acute  oedema. 
The  respiraturj^  sounds  are  enleebled,  and  abundant  flue  moist  ralc^  are 
to  be  heard, 

Difluse  cedema  of  the  lungs  is  a  condition  of  serious  import,  since 
it  usually  represents  a  terminal  stage  in  the  disease  of  which  it  is  a 
symptom. 

TEEATMENT.^The  treatment  of  cedema  of  the  lungs  is  that  of  the 
renal  or  other  condition  which  produces  the  attack,  with  the  addition 
of  very  active  counter- u^ritation  by  means  of  turpentine  stupes  or  of  dry 
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cups  used  freely,  and  the  esliibition,  as  a  rule,  of  large  doses  of  stiych* 
niue  and  other  i-espiratory  atiniulants  hypodermically.  In  a  large  pro- 
portion of  case's  cardiac  stimtilant8  arc  urgently  required ;  digitalis  and 
etliLM'  may  be  used  .sul>cutai)eoiisly,  whilst  aleohot  mask,  ciimphor,  «*r 
Hoffmann- 8  auodyue  is  given  freely  by  the  mouth.  In  some  sthenic  cai^K 
wet  cupping,  or  even  venesection,  may  lie  practised  with  advantage.  In 
lu'temic  eases  with  secondary  cardiac  weakneas  it  must  not  be  forgotten 
that  the  hot  bath— either  the  Turkish,  the  Ktissian,  or  the  simple  water 
bath— 18  dangerous,  and  that  even  pilocarpine  given  hypodermically 
may  im'i*eiise  the  difficidty  by  increa>siog  the  intra- pulmonic  exudation. 
Great  cantit»n  is,  therefore,  necessary  in  the  use  of  active  diaphoretics  Of' 
diaphoretic  measurCvS.  The  vapor  bath,  so  applied  that  the  patient  do«S 
not  breathe  the  hot  air^  is  probably  the  safest  and  most  efficient  diapbt> 
retic  procedure  in  these  cases.  In  most  cases  of  oedema  of  the  lungs  free 
serous  i^urging  is  of  gi-eat  advantage. 

ATELECTASIS. 

Definition. — An  incomplete  dilat^tiou  of  the  alveoli  and  a  total  or 
partial  lack  of  air  in  them. 

Etiology. — The  immediate  cause  of  atelectasis  is  obstruction  lo  ine 
admission  of  air  in  cons*^pience  of  the  inability  of  the  luugs  to  expand, 
or  of  a  mechanical  oljstruction  in  the  air-passages.  The  distinction  i« 
asuall>^  tlrawn  between  congenitiil  and  acquired  atelectivsis.  lu  eonffmial 
or  fai(tt  atelei'tmis  the  affected  portions  of  the  Inngs  fail  to  expand^  eitbir 
in  couserinenceof  we-jikness  of  the  infant  from  disease  or  premature  birth, 
or  from  obstruction  of  tlie  air- passages  by  foreign  material,  sti*augulation^ 
or  an  abdouiinal  tumor.  In  acquired  tiieleditmH  the  air  is  prevented  fixim 
entering  the  alveoli  in  part  Ix^cause  of  weaknCwSs  from  severe  disease,  bat 
particularly  from  obstruction  of  the  bronchi  in  consefjueuce  of  inflam* 
matiou  of  the  mucous  membrane,  especially  when  the  smaller  tubes  aw 
concerned,  as  in  capillary  bronchitis,  or  in  measles,  wliotiping-cough,  and 
diphtheria-  The  entrance  of  air  into  tlie  alveoli  is  prevented  also  by 
cx>mpi'ession  of  the  lung  from  the  presence  of  liquid  or  gas  in  the  pleural 
or  pericardial  mvit>^,  from  iutra-thoracic  tumors,  and  from  extreme  ciu*\ia* 
ttire  of  the  spine.  Excessive  quantities  of  liquid  or  gas  or  large  tumore 
In  the  al>doniinal  cavity,  by  opposing  the  descent  of  the  diaphragm, 
likewise  interfere  with  the  admission  of  air  into  the  lungs.  According  to 
the  causes,  acquire^l  atelectasis  may  thus  be  divided  into  at'Cleetasis  from 
obstruction  and  atelectasis  from  compression. 

]\IoEBiP  ANAToaiY. — In  fo^tal  atelectasis  the  posterior  and  lower  por* 
tions  of  the  lung  are  usually  affected,  and  the  lobules  into  which  the  air 
has  Jailed  to  enter  appear  as  dense,  dark-blue,  &(3lid^  more  or  less  wedge- 
shaped  nodules,  depressed  beneath  the  pleura.  The  cut  surface  is  smootJi, 
and  but  little  blood  escapes  on  pressure.  In  acquii^ed  atelectasis  the  air 
is  removed  from  the  affected  portions  of  the  lungs  in  part  by  tJie 
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oontraction  of  the  elastic  tissoe,  in  part  by  absorption,  and  in  part  by 
compression  of  the  surfixee.  According  to  the  rejsiilting  appearances,  the 
distinction  is  drawn  between  the  eollapHed  and  tht*  cmnpremed  lung.  The 
collapsed  portions  of  the  lung  are  few  or  mauyj  more  or  less  wed^e-shaped, 
of  a  bluish  slate  color  as  seen  depressed  beneath  the  pleuml  surfiiee  j  they 
are  dense,  airlass,  non- crepitant,  and  are  smooth  on  section.  The  h>bules 
concerned  and  those  in  fcetal  atelectasis  can  Ije  aitificialiy  inflated.  In 
the  course  of  time  the  atelectatic  x>ortioii  of  the  lung  becomes  distended 
by  the  passage  into  the  al%'eoli  of  the  liquid  and  solid  constituents  of  the 
blood- ireasels,  and  by  the  ilesquaination  of  epithelium  from  the  alveolar 
walL  The  cut  surface  somewhat  resembles  that  of  the  spleen  t  hence  the 
appearances  at  this  stage^  as  in  hypoBtiitic  congestion,  are  designated 
splenization^  and  somewhat  simulate  those  of  lobular  i^neumonia,  which 
eventually  may  supervene,  but  are  character izetl  by  less  moisture,  by 
more  brittleness,  and  by  a  pleuiitic  exudation.  The  alveoli  may  remain 
permanently  contracted,  and  are  often  obliterated  by  sclerosis  of  the  inter- 
stitial tissue  of  the  lung,  in  which  case  an  indurated,  pigmented,  depressed 
st^ir  remains. 

In  atelectasis  from  compression  a  single  lobe  or  even  the  entire  lung 
may  h%  involved,  and  the  greater  the  compression  the  denser  the  lung 
and  the  paler  the  color,  since  both  air  and  blood  are  expelled.  In 
extreme  cases  the  compreawed  lung  is  in  a  state  of  carntjication.  It  then 
forms  a  flattened,  cake-like  ma^  situated  at  the  upper  and  posterior  por- 
tion of  the  chest,  and  of  a  tough,  leather-like  consistency,  non -crepitant, 
and  of  a  bluish-gray  color  intermingled  with  black  specks,  which  are  moi*e 
or  less  numerous  according  ti>  the  pre-existing  quantity  of  pigment. 

Symptoms. — Atelectasis  produces  deficient  aeration  of  the  blood, 
but  the  degree  is  rarely  so  extreme  as  to  give  rise  to  characteristic 
symptoms.  These,  however,  sometimes  oceur  in  congenital  atelectfisis, 
and  the  breathing  of  the  infant  is  then  rapid  and  superficial,  the  heart 
is  we^ik,  the  veins  are  distended,  and  the  extremities  are  cold.  There 
are  drowsineas  and  muscnlar  twitchings,  and  death  is  a  frequent  result. 
The  dyspucea  and  cyanosis  present  in  the  capillary  bronchitLs  of  ehi!- 
dren  and  adults  are  in  part  attrilmtable  to  existing  areas  of  atelectasis, 
Protnicted  atelecbisis  in  the  fcetiLS  may  interfere  with  the  closure  of  the 
ductus  arteriasus  and  of  the  foramen  ovale,  and  the  permanent  atelec- 
tasis of  the  adult  may  give  rise  to  collatend  emphysema  of  the  lung  and 
to  hyi^ertrophy  of  the  right  side  of  the  heart,  with  the  liability  to  eventual 
degeneration.  On  physical  examination  of  the  chest,  foci  of  atelectasis 
may  he  overlooked  or  the  signs  of  capillary  bronchitis  be  observed. 
Extensive  atelectasLs  when  supei'ficial  give^  rise  to  dulness  on  percus- 
siouj  or  te  a  hai^h  respiratory^  murmur  and  increased  vocal  iremitus,  as 
in  pneumonia.  It  is  to  be  distinguished  from  the  latter  disease  by  the 
gradual  onset,  the  limitation  to  the  dexjendeut  portions  of  the  lung,  and 
the  association  with  an  obvious  cause. 
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The  prognosis  of  atelectasis  depeuds  upon  its  cause,  and,  therefore,  ig 
grave,  perhaps  fatal,  in  foetal  atelectasis,  and  is  serious  according  toitti 

extent  in  the  atelectasis  of  capillary  bi-onchitis.     Permanent  disablement 
of  the  hmg  may  take  place  in  atelectsisis  from  eomprcssion. 

Treatment.^Ih  many  cases  of  ateleckisis  all  that  can  be  done  is  taj 
treat  the  nmlcrlying  condition  and  to  meet  symptoms  as  they  arise.     In  I 
the  new-born,  ai-tificial  insniilation  of  the  kings  by  breathing  into  thej 
mouth  may  l>e  tried  :  if  the  stomach  rather  than  the  hings  is  inftated, 
the  pnietitioner  should  desist  from  this  method  of  trc^atment ;  iutubatioa 
and  blowing  directly  into  the  lungs  thruugh  a  rnbl>er  tube  would  sef*m  to 
be  a  rational  procedure  in  these  crises.     In  cases  of  low  fever  the  patient 
should  not  t>e  allowed  to  lie  upon  the  back,  and  should  fi-om  time  to  timd 
take  deep  inspjratiouB  ;is  a  prophylactic  measure.    In  most  cases  of  serious  j 
atelectasis  it  m  ©specially  important  to  support  the  heart 


EMPHYSEMA. 

DETTKmoN. — Total  or  partial  enlargement  of  the  lung,  sometiffiT 
from  the  presence  of  air  in  the  interstitiid  tiasue,  but  usually  fi-om  dilata- 
tion and  fusion  of  the  alveoli,  resulting  in  a  diminntion  of  the  respiratory 
and  vascular  surfaces,  and  producing  dyspnoea  and  cyanosis  from  imper- 
fect aeration  of  the  blood. 

Etiology.— Interstitial  emphysema  is  to  be  distingnished  from  essrn* 
tial  emphysema  both  in  causation  and  in  results.  In  mterstUM  emphp$ema 
air  is  present  in  the  intei-stitial  tissue  of  the  lung  in  consequence  of 
rupture  of  the  rei^piratory  surface,  which  usually  tak^  place  suddenly 
from  a  violent  expulsive  efToit  when  the  glottis  is  clased,  as  in  a  severe 
paroxysm  of  whooping-cough  or  in  violent  vomiting.  With  the  renewal! 
of  the  increased  intnialveolar  pressure  more  and  more  air  is  forced  into 
the  interstitial  tissue.  Interstitial  emphysema  may  result  also  from  the 
aspiration  of  air  when  the  lung  is  hiccnited  b}-  a  broken  rib  or  in  cut- 
throat K'iseiitial,  atveolary  or  i-^»indar  (^mpJu/Hemu  is  C4ins(»d  by  a  weakncs 
of  the  alveolar  wall  and  an  increase  of  intra-alveolar  pressui^.  The 
weakness  of  the  wall  is  enxwcially  attributable  to  deficient  or  degenerated 
ehistic  tissue.  The  deficiency  of  elastic  issue  is,  perhaps,  of  congenital 
origin,  since  repeated  instances  of  the  occurrence  of  emphysema  have 
been  observed  in  certain  families.  Degeneration  of  the  elastic  fibres  x%  i 
likely  to  result  cither  fmm  inflammation  of  the  lung  or  from  prolonged 
in tnir alveolar  pressui'e^  as  in  forced  expiration,  perhaps  als<:j  from  inten 
sifii^i  inspiration,  as  in  the  prolonged  inhalation  of  rarefied  air.  Impor 
tiint  in  the  causation  of  iuereiisi^d  alveolar  pressure  are  chronic  and  violent 
coughing^  ait  in  chronic  bmnciiitis,  frequent  attacks  of  asthma,  excessive 
strain  of  the  voice,  but  especially  those  occupations  which  demand  per* 
sistent,  prolonged  expiration,  as  the  use  of  wind  instruments.  Emphy- 
sema occurs  at  all  periods  of  life,  but  is  most  common  iu  middle  age,  and 
its  frequency  increases  with  advancing  years. 
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Morbid  Anatomy.— In  interstitial  empbysema  large  and  small  bub- 
bles of  air  are  to  be  seen  beneath  the  pleura  and  between  the  lobnles, 
and  follow  the  course  of  the  intei^titial  tissue  along  the  bronchi  and 
blood'vesseLs  towards  the  root  of  the  lung*  The  intiation  of  the  fibrous 
tissue  may  thence  extend  into  the  neek  and  appear  beneath  the  skin  as  a 
subcutaneous  emphysema,  which  may  be  continued  over  the  entire  tody^ 
If  the  overlying  pleura  is  also  ruptured,  the  air  escapes  from  the  inter- 
stitial tissue  into  the  pleural  cavity,  aud  pneumothorax  results. 

The  changes  occurring  in  alveolar  eniphysenui  are  distributed  through- 
out  the  lungs  or  are  limited  to  certain  portions,  in  which  latter  c^ise  the 
emphysema  is  called  incarimis,  colktteraly  or  eoinplemenfunf,  since  it  repre- 
sents the  distention  of  a  limited  portion  of  a  lung  in  consequence  of  the 
inability  of  air  to  enter  neighboiing  parts.  The  emphysematous  lung 
remains  distended  from  loss  of  elasticityj  is  abuormajly  pah*  from  the 
presence  of  fewer  blood-vessels,  and  has  a  downy  feel,  which  is  often  the 
most  conspicuous  characteristic  of  the  emphysema  of  old  age^  nenUe  em- 
pht/senuL  The  alveoli  as  seen  through  the  pleura  ajipear  unusually  large, 
and  timbeculated  cavities  may  be  present  of  the  size  of  a  hen's  egg,  due 
to  the  fusion  of  numerous  dilated  alveoli.  The  distention  and  fusion 
of  the  alveoli  are  most  extreme  where  the  lungs  mo.st  readily  yield, — 
namely,  at  the  apices  and  along  the  anterior  border.  The  wall  tietween 
adjoining  alveoli  is  early  perforated  and  eventually  absorbed,  and  in  con- 
sequence a  destruction  of  the  pulmonary  capillaries  takes  place  eorre- 
sponding  to  the  extent  of  respiratory  surface  affected*  The  mucous 
membrane  of  the  larger  bronchi  usually  presents  the  chai-acteristics  of 
elirouic  bronchitis,  and  the  smaller  bronchi  are  often  slightly  dilated. 
The  right  side  of  the  heart  is  hjT)ertTophicd  and  dilated,  and  evidencee 
of  chi*onic  endarteritis  SLve  frequent  in  the  pulmonary  jirtery.  In  pro* 
tracted  eases,  when  degeneration  of  the  right  ventricle  follows  hyper- 
trophy, there  are  nutmeg  atrophy  of  the  liver  and  cyanotic  induration 
of  the  kidneys. 

Symptoms. — When  emphysema  has  reached  a  sufficient  degree  to  pro- 
duce discomfort  it  is  manifested  by  short,  wheezing  respiration  and  by 
dyspntea  on  slight  exertion.  If  the  emphysema  occurs  acutely,  as  in  the 
interstitial  variety,  the  dyspnoea  is  quickly  followed  by  cyanosis.  In 
chronic  emphysema,  however,  cyanosis  is  a  late  manifestation,  and  is  de- 
pendent on  the  progressing  incompetency  of  the  hypertrophied  right  ven- 
tricle. There  are  frequent  cough  from  the  a^ociatcd  bronchial  catarrh, 
disturbance  of  digestion,  emaciation,  and  eventual  dropsy.  The  patient 
with  pronounced  alveolar  emphysema  has  a  barrel-shaped  chest,  except 
in  senile  emphysema,  in  which  the  chest  expands  but  little  on  inspiration. 
The  back  is  rounded,  the  supraclavicular  fossae  are  distended  by  the  pul- 
monary apices,  the  intercostal  spaces  are  widened  and  protrudtnl  on  ex- 
piration, and  a  wreath  of  dihited  small  veins  is  frequent  in  the  region  of 
the  insertions  of  the  diaphragm  in  the  thoracic  wall.     There  is  increased 
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resonance  on  percussion,  and  the  resonant  area  extends  abnormally  low, 
both  laterally  and  in  the  back.     Cardiac  dnlness  is  largely  replaced  by 

the  resonance  of  the  superjticeot  long,  except  in  senile  emphysema.  The 
area  of  hepntie  dnlnci^s  also  is  diminished,  and  the  anterior  border  of  the 
liver  often  lies  below  the  costal  cartilages.  On  auscultation  the  rcspi- 
ratory  murmur  is  feeble,  and  there  is  prolonged  expiration.  From  Urn 
freiiucutly  tvssociated  bronchitiSj  moist  and  dry  r^Ues  arc  common.  Oa 
auscultation  of  the  he^irt  there  is  accentuation  of  the  second  pahnoolc 
soundj  and  in  the  later  stage.s  of  empliysema  a  systolic  murmur  due  to 
relative  insufficiency  of  the  tricuspid  valve  is  to  be  heard  near  the  enai* 
form  cartilsige.  The  urine  cventuidly  presents  the  characteristics  to  be 
found  in  chronic  passive  congestion  of  the  kidneys. 

The  diagnosis  of  esst-^ntial  emphysema  is  readily  ma^le  from  the 
physical  characteristic*^  of  the  patient,  and  the  prognosis  is  unfavorable 
as  to  recovery,  although  the  disease  is  not  incompatible  with  prolonged 
life.  If  death  does  not  result  from  intercun^nt  disease,  it  usually  follows 
progressive  weakening  of  the  heart. 

Treatment.— The  treatment  of  emphysema  is  chiefly  that  of  the  difr 
ease  which  produces  it,  hence  in  a  large  proportion  of  cases  it  is  the  treat* 
ment  of  chronic  bronchitis  or  of  asthma.  As  the  addition  of  the  emphy- 
sema to  the  original  disease  makes  a  serious  complication,  all  that  is  pofr 
sible  should  be  done  to  avoid  the  i-ecurring  attacks  of  the  original  disease 
ThiLS,  the  existence  of  emphysenm  in  a  case  of  chronic  bronchitis  mikm 
it  imperative,  if  possible,  to  change  the  i-esidence  to  a  suitable  climate^ 
and  the  musician  may  be  obliged  to  give  up  the  use  of  the  wind  instm- 
ment.  As  in  verj'  many  crises  of  emphysema  I  he  right  side  of  the  heart 
is  weak^  the  ciirdiac  tonics  play  an  important  part  in  the  treatment  of  the 
disease ;  strychnine,  acting  a.s  it  does  simultaneously  on  the  eircolalioa 
and  the  respiration,  is  an  especially  important  remedy,  and  may  be  given 
for  a  great  length  of  time  continuously  in  slowly  ascending  amounts  until 
massive  dases  (one-twelfth  of  a  gmin)  am  reached.  It  is  especially 
impoitant  in  these  cases  to  treat  the  secondar}*  disorders  of  funetioii 
produced  by  the  \^enous  engorgement.  Digestive  disturbances  must  bt 
carefully  attended  to. 

In  Germany  the  mechanical  treatment  of  Gerhardt  is  said  to  be  much 
used  in  emphysema  with  marked  benefit.  It  consists  in  having  expire* 
tion  mechanically  assisted  by  compreasion  of  the  Uiorax  ;  about  ten 
minutes  every  day  a  muscular  person  places  the  hands  flatly  upon  the 
sides  at  the  bottom  of  the  thorax  of  the  patient  and  compresses  actively 
at  the  end  of  expiration.  The  breathing  of  rarefied  air  by  m^ms  of 
Waldenburg's  portable  cabinet  is  said  also  in  niauy  case^  to  give  great 
relief.  It  is  even  asserted  that  an  improvement  in  the  physical  signs  of 
entphysema  C4in  sometimes  be  demonstmted  as  the  i-esult  of  systematic 
pneumatic  treatment 
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ACUTE   PNEUMONIA.      LOBAR    PNEUMONIA.     FIBRINOUS    PNEU- 
MONIA.    CROUPOUS  PNEUMONIA. 

Definition.— All  acute  m  feet  ions  diseikse  purBuing  a  more  or  less 
lypiwil  course,  e^iiised  by  the  invasion  of  the  lung  by  a  variety  of  bacteria^ 
chiefly  the  diplacoo<5UB  pneuuioniie,  characterized  anatomically  by  a  fibri- 
noiLs  Liitlauiuiation  of  the  lung  and  cliuicaUy  by  continued  fever,  by  dys- 
pntea.  and  by  a  variety  of  symptoms  due  in  part  to  the  absorption  of 
toxini*  from  the  diseajsed  organ. 

Etiology.— Pneumonia  occurs  in  all  parts  of  the  world,  but  with 
various  fre<|uency.  In  Norway,  according  to  Hohnsen,  fnmi  four  per 
cent  to  eleven  per  cent  of  the  entire  population  are  infecttnl,  and  Bary 
stated  that  from  thi^ee  per  cent  to  four  per  cent  of  the  patientvS  iu  a 
number  of  hospit^ila  in  8t.  Petemburg  had  pneumonia.  In  tliose  regions 
in  which  it  is  prevalent  about  seven  per  cent,  of  all  deaths  are  due  to 
this  disease, —for  example,  eight  per  cent^  in  Massachusetts  find  seven  iier 
cent  in  Louisiana.  It  occui-h  more  often  in  winter  and  spring  than  at 
other  seasons,  and  is  found  in  men  four  times  as  often  as  in  women. 
It  is  especiidly  frequent  in  young  atlults,  and  the  pneumonia  of  children 
under  two  yeai^s  of  age,  according  to  Southworth,  is  of  a  lobar  «*li!iractcr 
in  one- third  of  the  cases.  The  weak  and  debilitated,  whetlier  from  lack 
of  food,  overwork,  bad  hygienic  surroundings,  disease,  or  old  age,  and 
those  exposed  to  cold  and  wet,  are  oftenest  attacked.  It  is  common  in 
malarial  regions.  Although  gout  is  suppased  by  many  English  wTitere 
to  be  of  etiological  importance,  the  experience  at  St.  Thomases  Hospital 
opposes  this  view.  Injuries*  such  as  falls  and  blows,  are  occasionally 
followed  by  pneumonia,  the  contusion  apparently  diminishing  th^  power 
of  the  individual  to  nmst  the  activity  of  the  more  immediate  cause. 

The  inlw'tious  nature  of  pneumonia  was  inferred  long  before  the  dis- 
covery^ of  the  micro-org:inisms  which  have  been  found  to  he  of  etiologi- 
cal importance  by  the  frequent  typical  course,  by  the  itidependence  of  the 
general  symptonLs  aud  pulmonary  lesions,  by  the  occurrence  of  epidemics 
and  endemics,  aud  by  its  outbreak  in  pemons  soon  after  their  exposure 
to  other  cases.  The  observations  of  Ebertli,  Koch,  Friedlander,  Leydenj 
Oimther,  Fraenkei,  and  ot bet's  have  demonstrated  that  bacteria  are 
always  present  in  the  exudation  of  pneumonia,  and  that  in  about  eighty 
per  c^nt.  of  all  c-ases  a  definite  varietJ^  the  diplococcus  pneumonia,  is 
to  l>e  found.  This  organism  hiis  been  proved  to  1m*  identical  with  one 
which  had  l>een  isolated  in  the  sputum  by  Sternberg  and  Pasteur.  It  has 
l»een  found  not  only  in  the  iuflamed  limg»  but  also  in  the  blood  of  patients 
with  pneumonia.  It  has  been  observed  in  the  numerous  com  pi  i coitions 
of  pneumonia,  as  pleurisy,  pericarditis,  endocarditis,  meningitis,  perit<nii- 
tis,  and  arthritis,  and  in  various  sui>punitive  inflammations  occurring  in 
this  disease  and  indeiiendently  of  it.  Many  of  these  localized  inhamma- 
tions  have  been  produced  ex|)erimentally  by  the  introduction  into  the 
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tissues  of  thk  diplocoecua.  PneuDiouiu^  therefore,  is  to  be  regarded 
merely  m  one  of  the  results,  although  the  most  frequent,  of  the  inTasion 
of  the  indivklmil  by  this  organ  ism,  the  iiifhiiumatioii  of  the  lung  being 
the  h>eal  mani Rotation  of  its  entrance  into  the  txidy.  Other  bactieria 
have  been  found  in  pneumonm, — namely,  Frietihinder' s  bacillus^  the  In*  | 
fluenza  bEioillns,  the  streptoeoceus  pyogenes,  the  staphylocoeciLs  aureoSi 
and  the  typhoid  baeillus  in  the  pneumonia  of  typhoid  fever.  The  pws* 
ence  of  any  of  these  as  the  especial  baeteriologieal  eharacteristic  of  the 
disease  is  exceptional  as  compared  with  that  of  the  diploeoccus  poaci- 
momee. 

This  diplococeiLS  also  called  pneuniocoecus  and  microeoeciis  laiiceo- 
hxtns,  usually  appeal-^  in  pairSj  the  individual  cocci  being  rather  ovoi«l 
than  ronnd,  and  their  ()nt4*r  ends  are  somewhat  pointed.  The  organism 
is  stained  reatlily  by  any  of  the  aniline  dyes  and  by  Gmin's  stain,  by 
means  of  which  it  is  to  be  distinguished  from  the  pnenmol>acillus  of 
Fried  lander.  An  impoitant  diagnostic  feature  is  the  praseuce  of  a  cap- 
sule,  which  can  l>e  determined  by  appTOpriate  staining. 

Morbid  Anatomy.— The  chanx^teristic  appearances  are  due  to  tlwj 
accumulation  in  the  alveoli  and  smaller  bronchi,  more  rarely  in  the  hktfge 
tuljes,  of  fibrin  and  cellis,  which  in  favorable  cases  undergo  absorptioiL 
The  progress  is  divided  arbitrarily  int4}  three  stiiges,  namely,  congestioa 
or  engorgement,  hepatization,  and  resolution,  although  each  of  the  thrw 
stages  may  be  present  simultaneously  in  the  same  bmg.  Ordinarily  an 
entire  lobe  is  diseased  ;  hence  the  term  lobar  pneumonki.  Sometimes  two 
lobes  are  inflamed,  and  in  about  one-sixth  of  the  cases  both  lungs  are 
involved.  In  three- fourths  of  the  cases  the  lower  lobe  is  affected,— 
oftenest  of  the  right  lung.^and  in  one-half  of  the  c;ises  it  is  the  only 
lobe  diseased.  The  upper  IoIk^  is  inflamed  in  two-filths  of  the  case^ 
being  alone  diseased  in  al>out  one-fifth  of  them. 

In  the  stage  of  enfforffemmtj  which  usuiilly  lasts  about  twenty-four 
horn's,  although  it  may  be  prolonged  for  several  chiys,  the  affeetM  portion 
of  the  lung  is  dLstend^nl,  dark  redj  hea\y,  and  dense.  On  section  there 
escapes  a  somewhat  viscid,  bloody  fluid,  the  result  of  combined  con* 
gestion  and  oedema,  and  containing  many  small  air- bubbles.  Micro- 
scopical examination  of  the  lung  at  this  stage  shows  that  the  alveoli  are 
filled  with  an  albuminous  fluid  in  which  are  desquamated  swollen  epithe- 
lium, red  blood'Corpuscles,  and  leukocytes.  The  capillaries  are  injected 
and  tortious. 

The  second  stage  usually  begins  on  the  second  day  of  the  disease,  and 
is  called  kepaiizaiion,  from  the  fancied  i-esemblance  of  the  diseased  lung  lo 
the  liver.  The  alveoli  contain  fibrin  in  addition  to  cella  The  distended 
lung  is  increased  in  weight  perhaps  threefold.  The  hea\^  portions  sink  in 
water,  and  are  non-crepitant  and  friable.  Transverse  depressions  are  to 
be  seen  upon  the  surHice  of  the  lung,  caused  by  the  pre&sure  of  the  ribs 
and  a  fibrinous  membrane  covers  the  pleura,  which  consequently  is  dull 
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and  opaque.  On  section  the  snrftw^e  is  either  red  or  gray,  according  to 
the  qnantitj  of  blood  pre^nt,  which  is  greMer  in  the  early  and  less  in 
the  late  stage  of  tlie  hepatization.  The  cut  surface  api>eLU'S  granular  from 
the  projection  of  the  clotted  fibrin  iu  the  alveoli.  Ordinarily  the  gi^anules 
are  minute,  but  in  au  emphysematouK  lung  they  are  large.  The  exuda- 
tion  may  be  dark  red  in  rime  beniorrhage  is  a  complication,  and  the  lung 
is  dotted  with  black  spots  when  there  is  excessive  carlmnaceous  pigmen- 
tation. The  intei'Stitial  tissue  is  li^quently  swuUen  and  opaque  from  the 
presence  of  the  exudation  in  the  course  of  the  lymphatics.  In  old  people 
and  in  those  enfeebled  by  chronic  disease  the  quantity  of  fibrin  in  the 
exudation  is  not  as  abundant,  consequently  the  lung  is  less  dense  and 
more  moist.. 

In  resolidion  the  lung  is  less  solid  and  resistant,  and  the  cut  surface 
exudes  on  preasuni  an  opaque  puritbrm  fiiiid,  and  appears  snumtli  in- 
BteiKl  of  granular.  These  changes  are  due  to  the  Mty  degeneration  and 
eofteniug  of  the  exudation.  The  lung-tissue  is  easily  crushed,  the  puri- 
form  fluid  fills  the  gap,  and  thus  the  presence  of  an  abscess  is  frequently 
simulated. 

Although  hepatization  is  followed  normally  by  resolution^  if  for  any 
reason  the  blood-supply  of  the  inflamed  portion  of  the  lung  Is  inter- 
fered with  gangrene  readily  occum  from  the  x^as.'^ige  of  pntrehM*tive  Ijac- 
teria  iu  the  bronchi  into  the  disciised  part.  The  gangrenous  portions 
may  be  separated  from  the  rest  by  an  infiamtnatory  line  of  demart^ition, 
and  an  abscess  result  in  which  the  necrotic  tissue  lies  loose.  In  rare 
instances  the  hepatized  lung  does  not  undergo  resolution,  but  forms  a 
reddishgi^ay^  homogeneous,  airless  mass.     (See  Chronic  Pneumonia.) 

The  associated  lesions  are  due  to  absorption  of  the  bacterial  toxin 
into  other  organs  of  the  body,  or  depend  upon  the  direct  entrance  of  the 
bacteria  into  the  circulation  and  their  development  in  some  other  organ. 
The  lymphatics  at  the  bifiu*cation  of  the  trachea  are  laige,  softj  and 
iiyected ;  the  spleen  also  is  large  and  soft  and  of  a  reddisli-gmy  color  from 
hyperplasia  of  the  pulp.  Granular  degeneration  of  the  heart,  liver,  and 
kidneys  is  usually  prevent.  Pericarditis  is  common  when  the  left  lung 
is  attacked,  endocarditis,  either  simple  or  ulcerative,  may  be  present,  and 
diplococci  are  UBually  to  be  demonstrated  in  the  exudation  or  in  the 
diseased  valves.  A  rare  complicationj  and  then  associated  with  endo- 
carditis, is  infiammation  of  the  pia  mater,  in  which  case  the  diplococcus 
of  pneumonia  is  found  in  the  meningeal  exudation. 

8Y3IPTOMS.— For  two  or  three  days  before  the  onset  of  pneumonia 
there  is  in  a  certain  number  of  cases  a  nasal  or  pharjTigeal  catarrh  or 
slight  general  discomfort.  The  ^vsi  symptom  of  the  affection  of  the  lung 
is  a  chill,  genertdly  suddeo,  and  mild  or  severe  irrespective  of  the  coui^se 
which  the  disease  is  to  take.  The  chill  is  soon  followed  by  fever  and 
thoracic  pain  unless  the  inflamed  portion  of  the  lung  is  deep-seated. 
The  pain  is  usually  referred  to  the  nipple  of  the  affected  side,  but  may 
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be  located  in  the  axDlary  region  or  in  the  back.  Dyspncea  thea 
place,  is  perhaps  sjTichronous  with  the  pain,  and  is  due  probably  to  the 
engorgement  of  the  lung  with  frothy,  bloody  fluid,  the  presence  of  which 
is  made  evident  by  numerouB  coarse  and  fine,  moist  and  dry  rAlea.  M 
the  solidification  of  the  lung  progresses,  the  pain  le^ssens,  hot  the  fevrr 
and  dyBpiioea  pemst.  There  is  but  little  ai>petite,  thirst  is  not  extreme, 
conntipation  is  the  rule,  and  the  occurrence  of  diarrhoea,  especially  hie 
in  the  dis<^ise,  is  indicative  of  the  serious  nature  of  the  attack.  The 
face  is  flushed  and  the  expression  anxious  5  the  respiration  is  superficial^ 
labored,  and  often  interrupted  by  a  distressing  short  cough.  The  exjjcc- 
to  ration  is  scanty,  tough^  and  \'iscid,  and  of  a  rusty  color.  The  patient 
is  re^stlesSy  perhaps  delirious,  and  suffers  from  head[i>che,  backache^  and 
Tveakne^s.  The  pulse  throughout  is  full  and  strong,  and  in  the  beginning 
there  is  marked  pulsation  of  the  earotids. 

Resolution  takt^  place  commonly  Ijetween  the  fifth  and  the  eighth 
day,  rarely  earlier,  often  later.  The  temperature  then  falls  several 
degrees,  either  suddenly,  by  oi-ttiSj  or  gradually,  by  It/sis;  the  dyspncea 
diminishes,  the  cough  is  less  disti-essing,  the  expectin-ation  is  more  abim* 
dant,  and  the  genenil  symptoms  improve,  although  the  signs  of  solidifica- 
tiou  continue^  as  a  rule,  for  a  number  of  days  ufterwai*ds. 

The  temperatiii'e  rises  rapidly  after  th(*  ehill,  and  within  twenty-four 
hours  is  generally  104°  or  105°  P.  It  usually  remains  thus  elevated,  with 
Blight  morning  remissions  and  evening  exacerbations,  until  the  criti<^ 
lali,  which  ofteneat  occurs  on  the  seventh  or  eighth  day,  but  may  be 
delayed  for  several  days.  At  times  a  psetido-erwk  appears  on  or  abont 
the  third  or  ftmrth  day,  but  the  temperatui-e  nii*ely  reiM^hes  the  normal 
and  quickly  returns  to  the  maximum.  In  a  certain  number  of  cases  tbe 
temperature  falls  gradually,  attaining  the  normal  point  in  the  coiiise  of 
a  few  days  instead  of  in  a  few  hours,  Pei^istence  of  high  temperature 
beyond  the  time  when  the  critical  fall  is  to  be  expected,  or  the  appear- 
ance of  wide  variations  in  the  daily  range  of  temperature,  should  arouse 
suspicion  of  a  complicating  gangrene  or  suppuration. 

The  freqneney  of  re^pii-atiou  in  most  cases  is  between  thirty  and  forty 
per  minute,  the  numl>er  of  respirations  being  higher  in  children,  in  weak 
and  in  nervous  patients,  and  in  cases  where  large  portions  of  the  lung 
are  involved. 

The  pulse  is  usually  between  110  and  120,  not  increasing  in  proportion 
to  the  frequency  of  respiration.  The  rate  may  be  considerably  taester 
than  this  in  children  and  nervous  persons,  and  be  below  100  in  elderly 
people.  A  fall  of  forty  or  My  beat«  at  the  time  of  the  crisis  is  not 
unusual.  In  the  earlier  days  of  the  pneumonia  the  pulse  is  fiill  and 
bouudiug,  but  as  resolution  approaches  it  is  soft^^  compressible,  and  p^- 
haps  dicrotic* 

The  cerebral  symptoms  are  especially  marked  in  children  and  in 
alcoholic  persons.     In  children  convulsions  may  be  among  the  incipient 
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symptoms  of  pnemnonia,  delirium  is  early  among  abusers  of  alcohol,  and 
deliiium  tremens  is  likely  to  occur  late  in  the  disease.  Mild  delirium  is 
frequent  among  elderly  people  and  pemons  of  a  nervous  temperament. 

Physical  Examination.— The  patient  is  found  lying  on  the  hack  or 
the  affect*^d  side  a<*C!ording  as  the  pain  nnikes  it  neceea^iry  to  linut  the 
movements  uf  the  chest*  The  body  is  bent  forward^  the  head  is  raised, 
and  the  nostrils  are  expanded  with  each  inspiration.  There  is  a  bright- 
red  thish  on  each  chet^k,  while  the  lips  and  nose  ai'e  dusky  and  the  rest 
of  the  skin  is  pale*  Rju^ly  there  is  a  slight  degree  of  jaundice.  As  a 
rule,  there  is  profus^:*  sweating,  frequently  accompanied  with  sudamiua  j 
herpes  of  the  lips  or  nose  is  present  in  about  one  third  of  tlii^  cilsi^s. 

The  examination  of  the  chest  shows  a  limitation  of  movement  on  the 
affected  side.  Palpation  gives  an  increase  in  the  vocal  fremitus  unless 
there  Is  also  pleuritic  effiTsion.  In  the  eai'ly  st4iges  friction  may  often 
be  felt.  During  the  stage  of  congestion  the  resonance  on  percussion  is 
likely  to  be  increased,  perhaps  tympanitic^  but  with  the  development  of 
hepatization  is  replaC'ed  by  dulncss,  almost  flatness,  oftenest  first  recog- 
nized in  the  subscapuhu^  region  and  near  the  post-erior  axillary  line.  If 
aerated  lung- tissue  overlies  the  hepatized  portion  of  the  lung  there  is 
resonance  on  liercussion*  As  resolution  advances,  the  dulness  gradually 
disappeai^* 

On  auscultation  in  the  stage  of  congestion  fine  crepitant,  stvoalled 
subcrepitant,  rales  ai'e  to  be  heard^  caused  by  a  viscid  exudatitni  in  the 
alveoli,  and  frequently  accompanied  by  coarse  moist  r^les  produced  in 
the  bronchi*  As  hepatization  progresses,  the  niles  disappear  and  the 
bi*eathing  becomes  tubular,  or  ceruses  in  case  the  larger  bronchi  are  ob- 
structed. When  resolution  takes  place  there  is  a  return  of  the  fine 
moist  r^les, — crepilm  redux,—B.n(l  coarser  rales  soon  tbllow.  In  central 
pneumonia  the  transmission  of  the  r^les  is  interfered'  with  by  the  over- 
lying aemted  lung.  On  auscultation  of  the  heart  the  second  pulmonic 
sound  is  accentuated,  and  on  palpation  and  percussion  in  the  region  of 
the  spleen  and  liver  these  organs  ai-e  found  frequently  enlarged. 

The  sputum  of  pneumonia  is  usually  characteristic  of  the  disease. 
It  is  sometinie^s  scanty,  and  may  he  wholly  absent.  At  the  outset  it  is 
streaked  with  blood  and  is  so  viscid  as  to  adhere  to  the  side  of  the 
inverted  cup.  During  hepatization  it  is  more  abundant,  gelatinous,  of  a 
reddish-yellow  color  Irom  the  presence  of  decomposed  blood-pigment, 
hence  called  rmfi/.  In  severe  cxi^ses,  when  there  is  abundant  hemorrhage, 
the  sputa  are  liquid  and  of  a  darkbrown  color  n:»sembling  |»rnne-juice. 
During  resolution  they  ai'e  thick  and  yellow,  mucopurulent  in  chanieter. 
In  certain  cases  the  sputum  is  greeny— according  to  Von  Jakseli,  from 
the  transformatinii  of  haMuoglobin  into  bilirubin.  Fibrinous  casts  of  the 
bronchioles  and  alveoli  are  otlen  present,  and  may  be  recognized  in  the 
sputum  diluted  with  water  and  si>read  upon  a  glass  plate.  Diplococci 
of  pneumonia  are  to  \m  found  often  In  the  sputum,  but  their  presence  is 


746 


DISEASES  OF  THE  RE8PIEATOBY   APPARATUS. 


not  Deoessarily  of  diagnostic  value,  since  they  may  be  seen  wben 

is  no  pneumonia. 

Exaiiij nation  of  the  blood  8hows  almost  invariably  a  leakocyt 
which,  as  a  rule,  becomes  iji^ater  iiB  the  disease  ad\'aneeH.  Accoi-diti^ 
Ewln^,  it  is  usually  l)etween  twent^^  thoiLsand  and  thirty  thousand,  and, 
in  gejieral,  the  higher  the  leukocyt^^sis  the  more  severe  the  diseiise ;  but^ 
exceptionally,  in  very  gnive  cases  thei-e  may  be  little  or  no  iacreaBe  in 
tlie  numtier  of  lentroeytea.  In  the  absence  of  all  physical  sigui*  per* 
mi t ting  the  localization  of  a  8us|>ected  pneumonia,  the  occuri'eiice  of  a 
marked  leukocytosis  is  iu  favor  of  such  a  condition  with  a  central  sent 
Sudden  increase  of  an  existing  leukocytosis  occurs  when  the  diseofle 
extends  to  a  hitherto  unaffected  portion  of  the  lung.  The  number  of 
leukocytes  itipitEy  returns  to  the  normal  atlter  the  crisis  is  reached. 

The  urine  Ls  scanty,  high-colored,  and  concenti-ated.  The  chloridel 
become  very  much  diminished  early  in  the  attack,  but  return  after  the 
crisis.  Albumin  is  found  in  the  uiiue  in  small  amounts  in  about  ont?- 
third  of  the  ciises,  and  is  as.s4>ciatetl  with  the  presence  of  hyaline  castSb 
Both  albumin  and  casts  usually  disappear  in  the  coui^se  of  a  few  dajn 
after  convalescence.  According  to  Von  Jaksch,  the  appearance  of  pep- 
tone in  the  urine  is  indicative  of  the  beginning  of  resolution* 

VAE1ETIE8. — All  crises  of  pueumouia  do  not  nm  the  same  typital 
coui'se^  and  the  genuine,  Imnk,  sthenic  pneumonia  has  beeu  long  dis- 
tinguished froui  the  atypical,  asthenic,  or  typhoid  pneumonia.  It  see 
not  unlikely  that  the  variation  in  the  coui^se  may  be  due  in  part,  to  difler- 
ences  in  etiology,  the  more  common  typical  ^^rietj'  t>eing  caused  by 
the  diplococeus  of  pneumonia,  while  those  pursuing  an  atypical  course, 
or  occurring  as  complications  of  other  diseases,  as  tj^phoid  fever^  matarift^ 
or  nephritis,  may  result  from  the  bacilli  of  typhoid  fever  or  of  iuflaeoza^ 
or  h'om  staphylococci  or  streptococci,  either  alone  or  in  combinatioti  with 
the  diplococeus.  The  typical  coni^se  of  genuine  pneumonia  also  varies 
frequently  in  consequence  of  the  age  and  the  general  condition  of  the 
patient^  and  the  presence  of  complicating  diseases.  In  children,  in 
whom,  as  already  stated,  lobar  pneumonia  is  much  moi'e  common  than 
has  been  generally  supposed,  there  are  rarely  typical  consolidation  and 
physic^il  signs.  The  initial  chill  is  often  absent,  perhaps  replaced  by  a 
convulsion,  and  the  mort^dity  is  low.  In  elderly  people,  on  the  otiim 
hand,  the  chill  and  characteristic  signs  of  hepatization  may  be  absent 
but  the  disease  is  very  fatal.  In  alcoholic  subjects  the  sj^  mptoms  and 
signs  I'eferable  to  the  che.st  may  be  so  inconspicuous  that  the  pneumonia 
is  overlooked,  delirium  being  the  striking  feature.  In  typhoid  fever  the 
course  of  the  pneumonia  is  greatly  modified  by  the  toxic  condition  due  to 
the  typhoid  baciUus.  The  term  Ufphoid  pneumonia  indicates  merely  the 
association  of  low,  muttering  delirium,  extreme  prostration,  a  dusky, 
perhaps  yellow  skin,  and  diarrhcea.  conditions  which  occur  in  \*sirietiffi 
of  pneumonia  independent  of  typhoid  fever  and  of  the  typhoid  bocillua 
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In  malarial  regions  it  is  observed  that  consolidation  of  the  luugs  a]>peai'S 
insidiously,  the  typical  symptoma  being  al>seiit*  resolution  is  slow,  ter- 
mination in  abseens  is  tVetiuent,  nm\  the  nioitalitj-  is  high,  In  rare 
instances  the  symptoms  and  signs  of  pneumonia  disappear  at  the  end  of 
two  days,  and  the  patient  is  said  to  have  had  an  ephemercU  pneumonia^  or 
an  attack  of  conge^stion  of  the  Inngn.  In  other  cases  resolution  takes 
I>lace  In  the  course  of  twenty -four  hourSj  and  recovery  and  couvalei^' 
oence  begin  from  the  third  or  fourth  day.  To  this  condition  the  tenn 
abotih'^  jtiieumonm  is  applied.  Apmil  and  central  pneumoniius  are  dis- 
crimimded.  In  the  former  the  inHltratiun  lx*gins  in  the  upper  IoIm?,  and 
frequently  pursues  a  severe  course,  iiKSociated  with  severe  cerebnil  symp- 
toms,— henee  cerebral  pneumoma.  In  central  pneumonia,  although  the 
sj^mptoms  indicate  an  inflammation  of  the  Umg,  the  physical  signs,  with 
the  exception  ol"  localized,  apparently  deep-seated,  bronchophony  and 
bronchial  breathing,  are  a1>sent.  In  tvandenn^  2*"^"''**^''"^^  which  some- 
times, though  not  necessarily,  i*^  pi-eceded  by  facial  erysipelas,  one  portion 
of  the  Inng  atlter  another  is  continuously  involved.  The  discovery  of 
streptococci  in  the  exnthition  in  certain  of  these  cases  suggests  that  the 
X>eculiar  course  may  l>e  due  to  this  variety  of  bacterial  infection. 

CoMPLieATiONS. — The  complications  are  due  either  to  the  direct  ex- 
tension of  the  inflammatory  process  to  neighboring  organs  or  surfaces,  or 
to  the  lodgement  and  development  of  the  diplococci  in  distant  organs. 
Bronchitis  is  one  of  the  most  frequent  accompaniments  of  pneumonia,  and 
its  prestnice  is  indicated  by  coarse  moist  rdlas.  The  presence  of  pleurisy 
is  so  constant  that  the  term  pleuropneumonm  is  often  used  as  a  synonj-me 
of  pneumonia.  In  pneumonia  of  the  central  portions  of  the  lung,  how- 
ever, the  pleura  is  free  from  alteration.  The  variety  of  pleurisy  oftenest 
observed  is  the  dry  or  fibrinous  pleurisy,  the  fibrinous  exudation  forming 
a  thick  or  thin  layer  on  the  surface.  There  is  usually  no  considerable 
quantity  of  serous  tluid  in  the  pleural  cavity,  but  in  certain  instances  pus 
is  present^  and  the  case  then  runs  the  c<jurse  of  an  empyema.  The  i)eri- 
cardium  is  often  inflamed,  especially  in  pneumonia  of  the  left  lung,  and, 
although  the  pericardial  exudation  Ls  generally  fibrinous  and  sometimes 
very  scanty,  in  rare  instance's  there  may  be  large  quantities  of  fluid,  which 
may  be  of  a  sero-purulent  chamcter.  Endocarditis,  especially  of  the 
aortic  and  mitral  valves,  is  a  frequent  complication  of  pneumonia,  and 
the  characteristic  diplococci  have  been  found  repeatetlly  in  the  vegeta- 
tions. According  to  Osier,  nearly  twenty-five  per  c^nt.  of  the  cases  of 
malignant  endocarditis  occur  in  this  disease.  Arterial  embolism  may 
tJius  arise  nn  a  complication,  and  is  perhaps  explanatory  of  the  repoited 
occurrence  of  symmetrical  gangrene  in  the  sequence  of  pneumonia.  As 
has  been  stated  previously,  meningitis  with  pneumococci  in  the  exudation 
at  times  occui^  independently  of  pneumonia,  and  inflammation  of  the 
lung  is  a  frequent  condition  in  cerebro-spinal  meningitis.  Peripheral 
neuritis  has  been  observed  as  a  complication  of  pneumonia,  as  have  also 


748 


DISEASES  OF  THE  RESPIBATORY  APPABATUS, 


parotitis,  arthiitis,  and  orchitis,  and  the  diplococci  of  pneumonia  havi 
been  found  in  the  accompanying  exudation.     Nosebleed  and  int 
hemorrhiige  at  times  ocetir  late  in  the  disease,  and  acute  nephritis,  wi 
hiematuria  as  a  complication^  occasionally  is  present     There  may 
profuse  flowing  when  miscarriage  or  premature  labor  occurs. 

Diagnosis.— The  onset  of  an  attack  of  pneumonia  is  usually  so  typi 
and  the  developmeut  of  the  physical  signs  so  marked,  that  but  little  diffi-^ 
culty  is  encountered  iu  the  diagnosis  of  most  Ciises.     When,  however^ 
localization  is  central,  the  physical  signs  are  often  so  obsfui-ed  by  the  ovei 
lying  aeratetl  lung  that  the  diiiguosis  is  to  be  uiferred  almost  wholly  fru 
the  symptoms  and  from  the  exclusion  of  other  causes  of  thoracic  diseases 
If  the  patient  is  seen  first  at  a  late  stage,  tlie  diseased  lung  may  be  covered 
with  a  serous  or  a  purulent  exudation  and  the  signs  of  coiusolidatiou  In- 
concealed  until  tlie  removal  of  the  pleuritic  exudation  permits  them  to 
be  tninsmitted  to  the  ear.     Attention  has  teen  called  alrciidy  to  tbt 
diagnostic  irni>ortauee  of  examination  of  the  blood  in  such  e^sea     The 
progress  of  the  pneumonia  may  t)e  so  retarded  that  consolidation  is  de- 
layed for  several  days,  especially  in  children,  in  old  people,  and  in  thoie 
suflfering  from  chronic  disease.     The  suddeu  onset  of  cerebral  symptonus 
iu  children  and  of  delirium  tremeus  in  persons  addicted  to  alcohol,  when 
associated  with  fever  and  rapid  respiratiouj  necessitates  alwajrs  a  physical 
examination  of  the  chest. 

Acute  oedema  of  the  lungs  closely  simulates  the  early  stage  of  pmn 
raouia.  There  are  dyspncea,  frothy,  l>loody  sputum,  and  fine  moist  rfilfv 
In  cedema,  however,  fever  m  absent,  and  there  is  evidence  usually  of  vdi 
vular  endocarditis.  The  ladles  are  present  throughout  the  chest,  and  n<Ji 
limited  to  a  lobe  of  the  lung  as  iu  pneumonia.  Tiie  solitlification  of  tbe 
lung  in  acute  pulmonary  tuberculosis  is  occasionally  mistaken  for  acute 
pneumonia,  and  the  bacilli  of  tuberculasis  may  l>e  absent  from  the  sputum 
until  pulmonary  hemorrhage  or  softening  arises.  The  febrile  counse  of 
acute  tul>erculosL8  is  less  typical  than  that  of  pneumonia,  resolution  fails 
to  take  place  at  the  usual  time,  and  the  cliaracteristic  bjuilH  api>ear 
eventually  in  the  sputum.  Acute  pleurisy  is  often  confounded  with  pnen- 
moiiia^  for  its  onset  may  be  equally  sudden,  and  announced  by  a  chill, 
thoracic  pain,  and  dyspnoea.  In  both  diseases  dulness  on  percussion, 
bronchial  l>reathing,  bronchophony,  and  crepitation  oi'cur.  In  pleurisy 
there  is  usually  disphicement  of  the  heart  or  of  the  liven  and  tactile  and 
vocal  fremitus  are  liiint  or  absent.  The  abnormal  res|>initory  sounds  are 
confined  for  the  most  part  to  the  upper  part  of  the  dull  arei^  while  in 
pneumonia  they  are  more  marked  in  the  lower  portion  of  the  region  of 
dulneiss.  In  case  of  continued  doubt  the  chest  should  be  punctured  with 
the  exploratory  needle* 

Prognosis. — Although  it  has  been  estimated  that  between  one  sixth 
and  one-fourth  of  all  cases  of  pueumimia  prove  fatal,  the  statistics  aid  hnl 
little  in  the  prognosis  of  the  individual  case,  owing  to  the  importance  of 
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the  peculiarities  of  the  individuiil,  espeeially  as  determined  by  age, 
habits,  and  complicating  diseases.  Childieu  generally  recover  from 
fibrinoujs  pnenmonia.  In  pei-sous  almve  sixty  the  mortality  is  high.  In 
alcoholic  subjects  the  mortality  may  be  even  fifty  per  cent.  The  prog- 
noeis  of  pneumonia  is  serious  when  it  is  a  complication  of  emphj^ima, 
begirt  disease^  nephritis,  dialjet^^s,  or  advanced  pregnancy.  The  more 
extensive  the  are^  of  lung  involved  the  graver  the  prognosis,  it  being 
especiaBy  severe  in  double  pneumonia.  The  mortality  in  pueunionia  of 
the  nijper  lobe,  so  often  aasociat€d  with  cerebral  disciise,  is  generally  con- 
sidered higher  than  in  j>nenmonia  of  the  base,  although  nnmerous  excep- 
tions exist.  In  asthenic  or  in  bilious  pneumonia  with  typhoidal  symptoms 
the  prognosis  is  ^r  less  favonibie  than  in  typical  fibrinous  pneumonia. 

Death  takes  place  usually  during  the  stage  of  red  hepatization,  and 
shortly  before  the  expected  crisis,  althougli  now  and  then  it  occurs  during 
the  incipient  stage  of  engorgement,  or  soon  after  crisis  has  taken  i>lace. 
It  is  generally  the  result  of  cardiac  iuconi|>etency  and  asphyxia,  due  in 
part  to  the  effect  upon  the  nervous  system  of  the  toxin  of  the  diplococ* 
cus  of  pnenmoniii,  and  in  pait  to  the  solidification  of  the  lung.  The 
oniinoos  symptoms  are  a  |)ersistent  incretise  in  the  frequency  of  the  pulse 
and  respiration,  traclical  r41es,  piniue -juice  sputum,  stertorous  breathing, 
cyanosis,  and  musculai*  tremor.  The  grave  prognostic  impoiianee  of 
extreme,  slight,  or  absent  leukocytosis  has  been  previously  mentioned. 

Theatment,— In  the  treatment  of  pneumonia  it  is  essential  to  recog- 
nize that,  though  the  disease  nmy  be  a  unit  from  the  pathological  point 
of  view,  therapeutically  it  comprises  essentially  diverse  disejxses.  A 
pneumonia  whose  physical  signs  cannot  l>e  made  out  in  the  Ijeginning, 
but  gmdnally  creep  up  towards  the  chest -wall, —a  pneumonia  whose  ex- 
I>ectoration  is  in  the  beginning  prnne-juicej  whose  crepitant  r^le  is  never 
typical,  whose  physical  signs  are  obscure  until  complete  consolidation 
gives  percuasion  dnluess, — or  a  i>neumonia  occurring  in  the  alcoholic,  in 
the  old,  in  the  victim  of  renal  disease,  in  the  bmken-down  debaut^hee,  in 
the  worn-out  city  merchant  or  professional  man,— is  in  its  management 
essentially  distinct  from  a  pneumonia  the  result  of  exposure  of  a  strong, 
healthy  countryman  to  a  Western  blizzard  or  other  c^ld.  Hence  the  foUy 
of  statistical  inquiries  into  the  mortality  of  different  methods  of  treat- 
ment of  pneumonia, — statistics  in  which  all  the  forms  iii-e  lumped  to- 
gether as  if  they  were  one  disease.  In  one  form  of  pneumonia  sedative 
treatment  may  kill  the  patient;  in  another  form  sedative  treatment  at 
the  beginning  of  the  attack  may  l>e  neceasaiy  for  the  saving  of  the  patient. 
When  in  the  first  twenty-four  hours  of  a  pneumonia  there  is  violent  con- 
stitutional reaction,  with  flushed  face,  rapid  and  noisy  breathing,  bloody 
sputa,  intense  headache  and  drowsiness,  a  hard  bounding  or  a  tense  corded 
pulse,  venesection  may  markedly  lessen  all  the  symptoms,  and  if  com- 
bined with  dry  cnpping  over  the  whole  chest  may,  we  believe,  lessen  the 
amount  of  engorgement  of  the  lung  and  the  final  area  of  consolidatiom 
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During  the  bleecMng  tJie  patient  shoold  sit  up,  and  the  blood  should  be 
taken  rapidly  imni  a  large  orilic^  until  some  impression  m  made  upon  the 
pulse^  or  until  twenty -five  or  even  thirty  ounees  have  been  absti-aeteiL 

Neverthele^ss,  if  it  were  possible  in  any  way  to  obtain  the  immediate 
effects  of  the  venesection  without  the  after-exhaiLstiou,  such  procjed 
would  be  preferable  to  blood-letting.      Veratruni  viride  in   full  d 
by  reducing  the  forci*  of  the   heart,  diminishes  the  vis  a  tergo  whi 
drives  the  blood  to  the  lungs,  and  at  the  same  time  dilatt*©  the  al 
dominaJ  blooil- vessels  and  so  inviteii  the  blood  into  them.      As  Ihi 
abdominal  blood-vessels  can,  when  fully  relaxed,  contain  all  the  blood 
the  body,  the  ttctiou  of  venitrum  \'iride  is  decisive.     Its  influence,  bow 
ever,  lasts  but  a  few  hours,  so  that  its  withdrawal  is  rapidly  followed  by, 
return  of  the  circulation  to  the  norm  withtrnt  exhaustion.     The  ve: 
viride  treatment  of  rolnist  Ciises  of  pneumonia  bleeds  a  man  into  his  o^ 
blood-vessel:^,  but  allows  the  return  of  this  blood  to  the  circnlation  wh' 
the  stage  of  consolidation  is  reached  without  persistent  depression 
the  heart  or  the  vCKSt^ls  themselves.     In  order  to  obtmn  these  effects  i 
venitrum  viride  should   be  given   freely  (tlii*^  t^j  ti\'e  minims  of  t 
tincture,  two  to  thi'ee  minims  of  the  tin  id  extract)  every  forty  minai 
until  naus4-a  is  produced.     Vomiting  should  be  the  signal  for  its  imme 
diate  withdrawal.     The  ve  rat  rum  viride  treatment  of  pneumonia  diffein 
from  the  older  method  of  Rasorij  in  which  enormous  doses  of  antimott; 
were  given,  in  prodiieing  only  temporary  dei>reAsion :  the  antimonv  ill 
the  large  doses  iLsed  mused  not  only  excessive  discharge  trom  the  stomaohj 
but  also  violent  serous  purging,  with  its  conseijuent  exhaustion. 

In  the  great  inajority  of  eases  of  pneumonia  as  sft^n  in  oar  large  citii^ 
active  depressing  treatment  even  in  the  Ixi^ginning  is  not  useful ;  and  in 
all  cases  after  consolidation  has  set  in,  the  efforts  of  the  physician  niosl 
be  directed  to  maintaining  the  forces  of  the  patient  and  mitigating  tlie 
symptoms. 

The  usual  causes  of  death  in  pneumonia  are  geneml  exhaustion,  failure 
of  the  right  hetirt,  and  failure  of  the  raspiratory  forces.  The  causes  of 
exhaustion  ai^  the  high  temperatice,  the  loss  of  material  from  the  blo*)d 
into  the  diseased  lung,  and  the  blood-poistining  from  the  secondanr 
products  in  the  intlanied  tissue.  Over  two  of  these  suurces  of  exlmustion 
we  have  little  or  no  control ;  the  question  how  far  we  should  attempt  to 
reduce  tempeniture  is  vital,  but  is  in  practice  answered  very  differently 
by  different  practitioners.  The  fever  in  pneumonia  lasts  but  a  few  da}is: 
hence  a  temperature  of  103°  F.,  which  in  a  long-continuing  pyrexia  lite 
that  of  typhoid  fever  is  serious,  is  a  matter  of  little  importance  in  s 
pneumonia,  and  in  most  cases  may  safely  l>e  disregarded.  If,  however, 
the  tenipertiture  rise  to  104 '^  F,  or  above,  it  is  important  that  it  be  re^ 
duced,  and  we  believe  that  its  reduction  by  tiie  external  use  of  cold  is 
much  safer  than  by  large  dc»ses  of  antipyretic  drugs. 

These  drugs  in  large  dose  are  sedatives  to  the  circulation,  but  tin* 
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small  duse  of  antipyria  ha**  no  Buch  effect,  so  tliat  in  pneiiuiotiia  this  drug 
and  its  sillies  may  be  used  in  small  dose  to  moderat-Ls  nervuiisnejsH^  to 
lessen  the  bodily  temijeiatiu^e  when  it  is  above  the  norm,  and  to  prolong 
the  effeet  of  the  cool  bath  in  severe  fever.  No  more  than  hve  grains 
of  antipyrin  should  be  given  at  once,  nor  more  than  ten  grains  in  the 
twenty-fonr  hours.  Among  autipyi'etic  remedies  may  be  mentioned  qni- 
oine.  In  order  to  obttiiii  from  it  any  elleet  upon  the  temperatni^e  it  is 
necessarj"  to  give  it  in  doses  of  thirty  grains  a  day^  which  are  so  distiu'b- 
ing  to  the  patient,  and,  after  all,  m  ineffeetive,  that  their  julministration 
does  not  seem  to  us  justi^able.  If  employed  at  all,  quinine  should  be 
Bsed  rather  as  a  stimulant,  not  over  fifteen  grains  a  day. 

We  believe  that  in  cases  of  pneumonia  nnich  injury  is  frequently  done 
\yy  the  retention  of  heat  by  poulticevS  and  other  applications  to  the  lung* 
(See  Acute  Bronchitis.)  Cold  wet  compresses^  or  even  the  ice-bag,  may 
be  often  applied  with  gi-eat  advantiige  over  the  affected  lung ;  in  many 
cases  tepid  baths  (85°  to  90°  F.)  are  of  great  service  if  properly  used. 
No  exertion  on  the  part  of  the  patient  should  be  allowed  :  he  should  be 
lifted  into  the  bath,  or  the  cot- bath  may  be  employed.  (See  Typlioitl 
Fever.)  The  bath  is  usually  tbUowed  by  sleep,  with  lowered  respiration 
and  a  sense  of  refreshment.  In  very  weak  people  and  in  children  the 
temperature  of  the  bath  may  be  a  little  above  90°  F,  ^Vlien  the  fever  is 
very  high  the  bath  temperature  may  be  as  low  as  80^  F,  Usually  it  is 
better  to  cool  the  water  while  the  patient  is  in  the  bath  than  to  immerse 
him  directly  in  cold  water. 

To  prevent  exhaustion  by  maintaining  the  forces  of  the  patient  is 
the  great  oVjject  of  the  nursing  in  a  case  of  pneumonia.  Absolute  con- 
finement to  bed  is  to  be  enforced  from  the  beginning  of  the  attack,  the 
patient^  however,  being  allowed  to  sit  up  if  more  comfortable  in  that 
position.  The  sick  room  should  l>e  kept  as  quiet  as  possible ;  the  feeding 
should  he  at  short  intervals  (two  to  three  hours)  ;  the  food  should  be 
simple,  nuti'itious,  and  digestible, — milk,  milk  products,  raw  eggs,  light 
meats,  such  as  birds  or  sweetbreads ;  if  the  digestion  l)e  very  good,  a 
moderate  amount  of  farinaceous  food  may  i)e  allowed,  but  in  most  cases 
it  has  a  t4>ndcney  to  produce  flatidence  and  is  objectionable.  Cold  drinks 
should  be  al  lowed  as  freely  as  the  stomach  will  bear. 

In  the  beginning  of  sthenic  pneumonia  alcohol  is  injmions;  in  the 
advanced  stages  it  may  l>e  used  in  small  quantities  with  the  food  to  aid 
digestion,  or,  if  there  are  evidences  of  exhaustion  or  of  cardiac  failure, 
may  be  given  freely.  At  this  stage  the  dise^use  from  a  therapeutic  point 
of  view  is  allied  to  an  infectious  fever,  much  of  the  constitutional  dis- 
turl>ance  being  due  to  the  absorption  of  poisonous  products  from  the 
affected  area :  hence  stimulants  should  be  given  ajs  they  would  be  em- 
ployed in  a  similar  condition  occurring  in  a  low  fever.  The  alcohol  is 
of  value  as  a  cardiac  stimulant^  but  cannot  take  the  place  of  digitalis, 
strj  chnine,  and  cocaine. 
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In  the  advanced  stages  of  a  severe  pnetimoma  digitalis  in  doses  of  ^ 
from  five  to  fifteen  miuinus  of  the  tincture  at  intervals  of  from  four  to  \ 
hours  often  *tets  most  hiippily  as  a  heart  stimidaiit  and  tonic,  and  ^ldi)iii,| 
if  ever,  interferes  with  digeMioii.     Its  effect  upon  the  pubse  should  be  th 
guide  to  its  administnition  ;  whenever  the  pulse  mt4?  falls  to  eigbty-five^| 
or  even  to  ninety,  the  drug  shonld  be  in  part  or  altogether  withdrawiw 
to  be  resumed  when  the  e fleets  wear  otT. 

As  high  temperature  makes  the  heart  insensible  to  digitalis,  large 
doses  are  often  ueceasary,  and  some  cai'e  should  be  exercised  at  the  time 
of  the  crisis  lest  the  sudden  tail  of  temperature  bring  about  au  over- 
action  of  the  drug, 

Xitroglyeeriii  and  amyl  nitrite  have  been  strongly  recommended  br 
some  practitioners  as  stimulants  to  the  eirculation  in  pneumonia.  It 
should  t)e  remembered,  however,  that  in  any  dose  sufficient  to  produce 
perceptible  effect  these  drugs  always  lower  the  arterial  pressure  by  de- 
pressing directly  the  muscle-fibres  in  the  blootl-vessel  walls  and  thai; 
although  their  first  action  upon  the  heart  is  that  of  a  stiaiulaut^  the 
slightest  overdose  converts  such  actiou  iut<>  that  of  a  powerful  depreasant 
Further,  their  effect  lasts  but  a  few  moments.  It  is  evident.,  therefore, 
that  great  caution  is  necessary  in  their  iLse,  and  that  they  should  not  be 
emi^loyed  when  vasomotor  weakness  is  an  already  existing  danger.  In 
sudden  cardiac  failure  they  may  at  times,  given  in  small  doses,  be  of 
temporary  value. 

Ammonium  carbonate  is  very  lai^ly  used,  in  the  adynamic  form  of 
pneumonia  especially,  partly  as  a  stimulant  and  partly  ou  account  of  its 
alleged  expectorant  properties.  There  is  no  reason  for  l>elieving  that  it 
has  any  direct  intlnence  upon  the  consolidated  lung,  and  its  power  as  a 
stimulant  Is  certainly  inferior.  We  have  seen  many  hundreds  of  dose« 
of  it  given  in  the  disease,  and  have  never  been  able  to  iletect  any  eflfect 
upon  the  pulse  or  the  respiratory  nite.  Ou  the  other  hand,  its  free  use 
readily  endangers  digestion.  If  given  at  all  it  should  Ije  in  small  doses 
(three  grains  in  emulsion)  at  intervals  of  half  an  hour  to  an  hour.  Spirit 
of  ammonia  is  preferable  when  the  heart  gives  out  suddenly  or  when  an 
immediate  effect  Ls  desii^ed.  It  is,  however,  also  of  inferior  value- 
Very  important  drugs  in  the  treatment  of  pneunjonia  are  the  fear 
alkaloids  strychnine,  cocaine,  atropine,  and  caffeine,  which  act  asstimn-fl 
lants  both  t<i  the  eirenlation  and  to  the  rcspimtion.  As  a  cardiac  stinm- 
laut  and  tonic  strychnine  is  inferior  only  to  digitiilis,  and  should  alwa>s 
be  used  when  there  is  exhaustion  in  pneumonia.  Cocaine  reaembta 
strychnine  in  its  cardiac  action  ;  atropine  as  a  hciirt  stimulant  is  de- 
cidetlly  inferior,  bat  exceeds  both  strychnine  and  cocaine  in  its  inflo* 
ence  upon  the  vaso- motor  centres,  and  is,  therefore,  aspecially  applicable 
to  thase  cases  in  which  colhipse  occni-s  or  is  threatened  at  a  time  of 
crisis,  at  which  period  its  power  of  checking  excessive  sweating  often 
gives  it  further  advantage.    Of  these  alkaloids  atropme  is  probably  tbes 
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mo8t  active  in  increasing  re8pimtx)ry  moveinent«  in  the  normal  man,  but 
it  has  less  pom^er  in  a^sertiDg  itself  in  the  face  of  opposition  than  has 
either  stryehuine  or  cocaine,  and  is  therefore  pnictically  less  available. 

I  Strychnine  seems  t^>  be  more  active  ami  efficient  than  cocaiue,  and  does 
not,  as  does  cocaiuCj  produce  cerebral  excitement.  Caffeine  cannot  be 
looked  upon  iisa  powerful  respiratorj^  stimulant,  but  afflicts  decidedly  the 
cerebral  cortex,  and  therefore,  if  employed  at  all,  nuLst  be  used  in  small 
doee  as  an  adjuvant,  or  in  special  cases  when  it  is  desired  to  overcome 
stupor. 

Of  all  these  remedies  strychnine  is  the  most  generally  available,  but  in 
severe  cases  the  liest  re^sults  are  to  be  obtained  by  the  use  of  both  strych- 
nine and  cocaine.  The  strychnine  and  cocaine  should  be  given  alter- 
nately, in  a  l>ad  case,  every  four  houra,  so  that  every  two  hours  one  of 
the  remedies  wOl  be  taken ;  ordinarily  they  may  te  exhil)ited  by  the 
mouth,  bnt  when  the  symptoms  are  alarming  they  should  l>e  admin - 
ist-ered  hjijoderniically.  Each  of  them  is  a  stimulant  to  the  hea^rt,  and 
als4j  to  the  vaso-motor  system,  so  that  they  do  more  than  simply  aid  in 
the  maintenance  of  the  respiratory-  forces.  The  dase  should  be  increased 
according  to  the  needs  of  the  case,  commencing  with  one- twenty -fourth 
grain  of  strychnine  and  one-sixth  grain  of  cocaine,  slowly  increased  to 
one-fourteenth  grain  of  strychniue  and  one  half  gi'aiu  of  cocaine*  We 
have  seen  life  apparently  saved  by  even  larger  doses  than  these ;  bnt 
when  such  doses  are  employed  it  is  essential  to  have  a  judicious  trained 
nurse  under  ordei-s  t^  retluce  or  suspend  the  drug  should  any  evidence 
of  overaction  appear.  When  large  doses  are  given  at  shorter  intervals 
it  should  always  be  hypodermically,  so  as  to  insure  their  immediate 
absorption. 

The  si>ecial  indication  for  the  free  use  of  thase  respiratorj^  stimulants 
is  cyanosis,  with  hurried  breathing  and  other  evidences  of  respiratory 
distress.  Under  such  circumstances  the  inhalation  of  oxygen  gjis  some- 
times  affords  temporary  relief.  Its  influence  is  very  fngacious,  and  its 
inhalation  often  more  or  less  irkscune  to  the  patient,  m  that  its  use  should 
be  restricted  to  times  when  the  respiratory  sympt^>Tns  are  very  threaten- 
ing. Some  authorities  recommend  the  use  of  a  mixture  of  oxygen  and 
nitrous  oxide.  Nitrous  oxide,  however,  is  inert,  is  not  decomposed  in 
the  system,  and  does  not  yield  oxygen.  It  acts,  therefore,  only  as  a 
diluent,  and  if  the  oxygen  needed  diluting  it  would  he  better  and  cheaper 
to  employ  ordinary  air  for  the  ijurpose.  It  is  hardly  necessary  to  say 
that  the  preference  should  l>e  given  to  pure  oxygen. 

In  advanced  pnenmoriia,  when  cyanosis  is  \'ery  great  and  is  accom- 
panied with  distention  of  the  right  heart  and  with  nipid  respimtion  and 
ijreat  collat^^ral  engorgement  of  the  lung,  fi'ee  venesection  is  recommended 
by  some  authorities.  3Ionientary  relief  is  certainly  often  obtained.  The 
explanation  of  this  is  that  the  reduction  in  the  amount  of  blood  lessens 
the  congestion  of  the  lung  and  the  work  of  the  failing  heart.     It  is  very 
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doubtful,  however,  wliether  the  uUiiiiat*^  result  is  good.      Osier 
that  of  twelve  ctisea  which  he  bled  uuder  such  cireuiiLstaiu'es  eleven  died, 
— a  result  wbk-h  does  not  seem  equal  to  that  which  could  have  befiij 
obtiiiiied  by  the  tree  hypodermic  iLse  of  cligitali**,  strychnine,  and 
cardiac  stimulants. 

In  many  oiifies  of  pneumonia  there  is  much  pain  in  the  checst, 
general  distress,  which  are  greatly  relieved  by  minute  doses  of  «ipiiini j 
in  the  form  of  Dover's  powder  or  morphine.      Whilst   do  he^itatiunJ 
should  be  felt  in  using  opiates  in  small  quantities,  care  should  be  exer 
cised  not  to  carry  their  adminLstmtion  so  far  bb  to  interfere  with  m ' 
already  embarnissed  respiration.      Hypnotics  should   be   administered 
without  hesitation  when    there  is  insomnia ;   clilonil  is  the  mijst  effec- 
tive, but  should  never  lie  given  when  the  heart  m  oppresseil ;  salpht)iiiil| 
is  probal»ly  the   least  disturbing,  but  is  uncertain ;   trioual   Hpp<.^irs  tdj 
be  betw(?en  the  two  in  its  action.     Opiates  sometimes  act  V>etter  tliaaj 
do  any  of  the  modern  hy]^notias*    The  combination  of  chloral  (ten  grains)] 
with  morphine  (one-eighth  of  a  grain)  is  sometimes  excellent  in  its  effkl] 

When  in  a  case  of  pneumonia  the  stage  of  consolidation  is  readied,! 
the  question  whether  it  is  possible  in  any  way  to  hasten  the  softening  j 
and  removal  of  the  exudate  is  of  great  importance.  The  ordinary  expi«- 
torants  are  of  no  value.  Even  large  dose*s  of  the  alkaline  expectorant*^ 
(such  as  potassium  citmte)  do  not  sensibly  increase  the  fluidity  of 
sputa.  Pilocarpine,  as  suggested  by  Riess,  has  some  clinical  reports  iii^ 
liB  favor,  but  we  have  never  us4^d  it. 

The  difficulty  of  determining  in  any  individual  case  how  far  a  i 
which  has  lieen  administered  hastens  resolution  is  very  great ;  we  ar^l 
however,  inclined  to  believe  that  mercury  and  the  iotlides  have  &mm\ 
power.     The   infective  nature  of  the  pneumonic  process  on   theoretiej 
grounds  led  to  the  [>ractical  abandonment  of  mercury,  but  we  know  no« 
that  mercury  is  a  valuable  drug  in  the  treatment  of  serious  infectious  J 
disease,— witnevSs  diphtheria  :  hence  theoretically  there  is  no  objection  toj 
its  use  in  pneumonia,  whilst  its  proved  power  in  hastening  the  breaking^ 
down  of  exudations  seems  to  indicate  its  employment.     Certainly,  how- 
ever, if  either  mercury  or  the  ioilides  be  given,  tlie  doses  should  be  sd j 
small  that  they  can  have  no  influence  in  deranging  digestion  or  in  in* 
creasing  the  general  weakneas. 

There  am  often  in  cases  of  pneumonia  troublesome  symptoms  whichl 
must  be  met :  headache  is  to  be  relieved  by  cold  applications  to  thai 
head, — sometimes  by  caffeine,  or  even  by  antipyrin,  used  caatioaslyil 
if  need  be,  hypodermic  injections  of  morphine  and  atropine  may  HI 
given.  Such  injections^  also,  are  sometimes  of  advantage  in  relieving  I 
chest-pains.  80  far  as  the  cough  is  concerned,  the  principles  discuflBedj 
in  the  article  on  Acute  BronchitLH  are  applicable.  Local  applicatiottS 
to  the  chest  are  often  useful  in  pneumonia.  When  venesection  is  not 
practisedj  or  a  little  later  in  the  pneumonia  when  there  seems  to  be 
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an  excessive  collateral  congestion,  cut  cups  are  often  very  ser%"iceable. 
They  are  especially  useful  when  there  is  much  pleurisy.  Dry  cups  ai-e 
otteu  of  value:  like  sinapisjus  and  other  Fubefacieut  a[) plications,  they 
aJiect  not  the  pneumonia  itself*  but  the  congestion  of  the  lungn  which 
surrounds  the  absohitely  disi.^iised  part.  Poultices  are  especially  vakiable 
in  children,  (Hee  Catarrhal  Pueuniouia, )  Blisters  ai-e  of  great  st*rvice 
when  there  is  pleurisy  with  the  pucumuuia,  anil  sometimes  may  be 
advautageoiLS  iii  overcoming  collateral  effects  of  the  disease. 

»In  the  tTeatment  of  adyuamic  pneumonia  it  Ls  essential  to  Ijegin  the 
use  of  stimulants  very  early  and  to  push  these  remedies  ste^ily  through 
the  dis4*Jise  in  the  hirgest  doses  that  can  be  borne.  Alcohol,  digitalis, 
strychuincy  coc4une,  and  atropine  are  the  (kugs  upon  which  I'eliauce  must 
be  cliieliy  placed.  Musk  has  a  certain  limited  value^  and  we  have  seen  it 
appai'ently  save  life.  As  stated  nuiuy  years  ago  by  TroiLss<*au,  it  is  espe- 
cially effective  in  the  pneumonia  of  alcohol ic.s.  As  most  of  the  nmsk  of 
the  market  is  inert,  the  utmost  care  shtiuld  be  taken  to  get  as  pure  an 
article  as  possible ;  if  it  doe^  good  in  any  individual  case,  it  will  quiet 
the  delirious  and  ncr\'ous  excitement  and  bring  about  s1ch.*x)  ;  if  it  does 
not  produce  distinct  efitecis,  there  is  no  use  iu  continuing  its  adminis- 
tration. We  have  seen,  as  an  example,  a  drunkard  wildly  delirious 
fi'om  pneumonia  receive  a  rectid  injection  of  fift^'cn  grains  of  musk  and 
paas  into  a  quiet  sleep  of  five  or  six  houi-s'  duration,  during  which  time 
food  w^as  taken  regularly,  then  awake  furiously  mamaciil,  to  be  again 
subdued  by  another  dose  of  musk,  untO,  thus  tided  over  the  period  of 
greatest  danger,  the  patient  finally  convalesced, 

Iu  1892,  Klemperer  instituted  a  series  of  experiments  having  for 
their  object  the  treatment  of  pneumonia  as  an  infectious  disease  by  an 
antitoxin.  It  is  affirmed  that  rabbits  can  be  inimunizeil  :igainst  the  pncu- 
mococx^us,  and  in  a  number  of  crises  human  pneumonia  has  been  treated 
by  injection  with  the  serum  obtained  fi^om  cases  of  pneumonia  iu  man. 
The  best  result  that  has  been  claimed  for  the  method  is  that  it  htLStens 
very  greatly  the  development  of  the  crisis.  In  trials  made  iu  Philadel- 
phia with  the  treatment  the  effects  of  the  injections  were  distinctly 
evil  and  at  present  the  method  is  simply  in  the  stage  of  preliminary 
experiment ;  its  use  is  not  justified  except  for  the  pm*x>oses  of  i^eseai-ch 
in  the  hands  of  experts. 


CHRONIC    FIBROUS    PNEUMONIA.      CHRONIC    INTERSTITIAL 

PNEUMONIA. 

Befinttton.— An  obliteration  of  the  lung-tissue  due  to  the  presence 
of  an  increased  quantity  of  fibrous  tissue  of  infiammatory  origin. 

More  or  less  confusion  has  resulted  from  the  attempts  to  include  under 
chronic  interstitial  pneumonia  the  terminal  results  of  various  pathological 
processes  in  which  fibrous  tissue  is  found  in  the  lungs.  It  may  gmw 
from  the  alveolar  wall  or  from  the  intei-stitial  tissue,  whether  between 
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the  lobules,  beneath  the  pleara,  or  along  the  bronchi  and  blood-veasela. 

It  is  present  often  in  sma.ll  quantity  and  limited  to  a  part  of  the  lung, 
and  again  may  be  abnnduntly  distributed  over  a  lobe  or  tlii*oughout  both 
lungs.  This  iil>rouB  tissue  tbrms  a  sear,  filling  the  gap  due  to  gangreDe, 
abscess,  the  necrosis  of  tul>erculosis,  or  the  destruction  of  a  gumma,  or 
causes  the  obliteration  of  an  atelectatic  poition  of  the  lung.  It  encap* 
sulates  animal  and  vegetable  parasites  which  have  invaded  the  lonp. 
and  beconu^s  increased  in  the  vicinity  of  the  various  tumors  which  de* 
velop  in  the  lung.  In  chronic  pleurisy  it  may  extend  from  the  inflamed 
pleura  into  the  compn^ssed  lung  and  permanently  prevent  its  expaDsioiL 

New-formed  fibrous  tissue  also  may  be  distributed  in  greater  or 
less  abundimce  along  the  bronchi  in  the  chronic  bronchitis  resulting 
fi^om  the  continuous  inhalation  of  irritating  particles  of  dust  in  oertaia 
trades,  the  piieumonoJcomosis  of  Zenker,  The  varieties  of  dust,  princi- 
pally  concerned  ai'e  coal-dust  among  workei'S  in  coal,  causing  anthm- 
cosi^j  particles  of  steel  among  scissor-grindei's  and  file-makers,  catismg 
siderom,  and  bits  of  sand  among  stone-cutters,  producing  cfuilicosis.  The 
inhaled  dust  enters  the  interstitial  tissue  of  the  lung,  where  it  in  part 
remahis,  and  from  which  it  in  part  is  carried  by  means  of  the  l^^mphatics 
both  to  the  i>leural  surliices  and  to  the  bronchial  lymph-glands.  Abun- 
dant dust  produces  inerciised  weight  and  density  of  the  lung  and  peculiar 
modifications  of  color, — black  from  coal,  reddish  yellow  from  iron  or  steel, 
aud  grayish  white  from  sjind^  In  chalicosis  gritty  particle^s  may  be  fcU 
w4th  the  knife  on  section  of  the  lung.  In  consequence  of  the  long-eoii- 
tinued  inhalation  of  the  dust,  cJironic  bronchitis  and  interstitial  pneu* 
mooia  take  place*  The  thickened  fibrous  tissue  is  either  diffused  or  db^- 
tributed  in  the  form  of  nodules,  the  latter  being  due  to  the  indaratioa  ■ 
of  lymph- follicles  or  to  the  transformation  into  fibrous  tissue  of  the  fod 
of  broncho-jmeumonia*  Bronchiectai^is  and  erai>hy8ema  are  also  results* 
The  patient  sufiem  from  chronic  cough,  with  profuse  expectoration  and 
progressive  emaciation.  In  anthmcosis  the  sputum  is  especially  charac* 
teristie,  \mng  of  a  constant  dark-gni}^  or  bla<.'k  color  fi-om  tiie  presence 
of  particles  of  carl>on.  In  consequence  of  the  chronic  cough  and  persist- 
ent emaciation  the  cases  ha\'e  l>een  grouped  under  phthisis,  and  desig- 
nated coal- miner's  phthisis,  scissor-grinder^s  phthisis,  or  miller's  phthisis, 
according  to  the  trade  especially  concerned*  Pnenmonokoniosis  is  es* 
eeutially  a  severe  chronic  bronchitis  doe  to  a  particular  cause^  and  end- 
ing in  bronchiectasis,  emphysema,  and  fibrous  pneumonia.  It  includes 
the  conditions  which,  when  extensively  distributed,  Corrigan  described  as 
chr horns  of  the  hm^. 

The  term  fibrous  pneumonia,  however,  when  used  to  characterise  a 
disease,  should  be  restricted  to  the  rare  t4?rmination  of  acute  pneumonia 
in  carnification  instead  of  n3solution^  gangrenCj  or  abscess.  This  con- 
dition  was  recognized  by  Laennec,  but  sinc«  his  time  has  usually  been 
overlooked. 
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Etiology. — The  etiology  of  genuine  fibrons  pneumonia  is  pre-sumably 
tliat  of  acute  fibrinous  piieuiuonia,  of  which  it  represeiitii  a  terminal  stage. 
Little  or  nothing  is  known  of  the  cause  or  eanst*s  of  sneh  a  termination. 
It  may  be  that  other  bacteria  tlian  the  diplocoecus  of  pneumouia  wei'e 
tx>ucerned  in  the  acute  atUic^k.  Marchand  suggests  that  previous  disease 
of  the  lung^  by  causing  induration  and  pleural  adhesions,  may  interfere 
with  the  absorption  of  the  fibrinous  exudation  of  acute  pneumonia  and 
til  as  promote  the  formation  of  tibrons  tissue,  Aeeording  t-o  this  observer, 
genuine  fibrous  pneumouia  is  to  be  found  in  persons  addicted  to  alcohol, 
and  in  persons  poorly  nourished  and  in  bad  hygienic  surroundings. 

Morbid  Anatomy. —^The  affected  portion  of  the  lung  is  distended, 
dense  and  heavy,  and  exceedingly  resistant  to  pressure.  The  pleura  is 
thickened  and  opaque.  The  cut  surface  of  the  lung  is  of  a  pale  reddish- 
gray  color,  translucent,  smooth,  or  slightly  granular,  I^ater  in  the  dis- 
ease the  color  of  the  lung  is  still  xjaler,  and  the  cut  surface  shows  numerous 
minute  yeOow  specks,  due  to  the  fatty  degeneration  of  the  cells  in  the 
alveoli.  The  bronchi  contain  an  opaque  fluid,  and  there  is  a  visible  ia- 
.  Qrease  of  the  peribronchial  fibrous  tissue  and  that  around  the  blood- 
^TCesek.  The  microscopic  sections  show  a  tliickeniug  of  the  alveokir  wall 
and  coherent,  fibrillated  casts  r^embling  those  of  fibrinous  hepatization, 
but  composed  of  vascularized  granulation -tissue.  These  are  the  altera- 
tions characteristic  of  curntJieMioH^  and  in  genuine  fibrous  pneumonia  may 
he  foand  as  etirly  as  three  weeks  after  the  onset  of  the  iwnite  pneumonic 
symptoms.  But  little  is  known  of  the  nature  of  the  permanent  alterations 
of  the  lung  which  are  found  in  cases  of  apparent  recovery.  It  is  probable, 
however^  that  interlacing  bands  of  fibrons  tissue,  obliterated  alveoli, 
dilated  bronchi,  and  vesicular  emphysema  are  results  of  the  process* 

We  are  indebted  to  Heller  for  our  knowledge  of  a  congenital  fibrous 
pneumonia  affecting  sj^mmetrically  both  liuigs  and  due  to  syphilis.  The 
fibrous  tissue  is  diffused  throughout  the  lungs,  forming  a  coarse  mesh-work 
by  which  the  alveoli  are  narrowed.  In  const^queuee  of  this  affection  the 
child  may  die  at  or  immediately  after  birth.  If  it  survives,  the  right 
heart  becomes  h3rpertrophied.  There  is  an  especial  liability  to  bronchitis 
and  pleurisy,  but  the  subject  may  reach  adult  life. 

Symptoms,— The  symptoms  at  the  outset  of  this  variety  of  pneumonia 
in  no  way  ditler  from  those  of  typical  pneumonia.  The  temperature 
even  may  fall  at  the  usual  time  by  crisis  or  lysis,  but  rapid  breathing 
and  cough  persist,  and  the  tempemture  soon  rises  one  or  two  degrees, 
remaining  elevated  for  weeks,  although  the  ap|)etite  improves.  The 
pulse  is  in  the  vicinity  of  100,  and  there  is  a  sero-pui^ulent  sputum.  The 
physical  examination  of  the  chest  shows  that  the  dulneas,  bronchial 
breathing,  and  bronchophony  caused  by  the  hcpatized  lung  continne, 
and,  in  addition,  fine  and  c^iai'se,  moist  and  dry  r^les  are  to  be  heard 
over  the  affected  region.  These  conditions  persist-  with  but  little  change 
for  weeks  and  even  months,  when,  in  fiivorable  cases,  the  fever  slowly 
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disappears^  the  cough  diiiiiiiisbes,  and  the  patient  improves  id  8trei 
There  is  usually  a  progressive  shrinkage  of  the  chesty  but  tlie  disappetfi 
auce  of  dulneas  and  the  return  of  broncho- vesicular  breathing  indicale 
that  the  function  of  the  affeeted  portion  of  the  luog  is  m<*re  or  less  coni- 
pk^telj  re.storeil.  In  otlier  ciust^s  there  are  pei^sist^^nt  cough,  short ne^  of 
t)reath  increased  on  exertion,  and  hypertrophy  of  the  right  side  of  t 
lieart,  perhaps  eventually  follow^ed  by  failing  compensation,  as  indi 
by  the  occurrence  of  cyanosis  and  oedema.  It  is  not  unlikely  tliat  io 
this  series  of  cases  are  to  be  included  certain  of  those  designated  Jibraid 
phtfmis. 

Diagnosis. — Clinically  the  condition  is  one  of  acut^  pneumonia  in 
which  the  symptoms  persist.  The  most  common  cause  of  such  a  pe^< 
sistence  is  the  tuberculous  nature  of  the  pneumonia,  but  the  absent^  of 
bacilli  in  the  sputum  negatives  this  ditigoosis.  The  physical  signs  fre- 
quently continue  for  a  number  of  weeks  in  the  delayed  resolution  of 
fibrinous  pneumonia,  but  the  symptoms  earl}^  disiippear  and  the  patienl 
progressively  improves. 

Prognosis,  ^ — Deatli  may  occur  during  the  early  weeks  of  this  disease, 
although  recovery  is  the  rule.  Permanent  disability,  however,  ensues. 
The  patient  is  liable  to  fraiuent  or  persLstent  bronchitis,  and  may  suffer 
from  the  symptoms  of  bronchiectasis.  The  great-er  the  destniction  of  the 
lung  the  mor'e  considerable  is  the  hypertrophy  of  the  right  side  of  the 
hearty  which  may  eventually  prove  the  cause  of  death  from  failing  com- 
pensation. 

Treatment.— In  the  early  stages  of  chronic  fibrous  pneumonia  the 
most  earnest  efforts  should  l>e  made  to  maintain  the  nutrition  of  the 
patient  by  the  careful  use  of  i^egulati^d  exercise,  out-door  life,  high  feed- 
iog,  and  tonics,  at  the  same  time  every  precaution  t»eing  taken  by  warm 
underclothing  to  pre\'ent  sufiering  from  cold.  Cod  liver  oil  and  whiskey 
given  together  may  l)e  of  great  service.  Mild  prolonged  couiiter-irritation 
when  judiciously  used  is  of  value,  probably  by  relieving  rather  tlie 
accompanying  catarrh  than  the  condition  of  the  lung.  Croton  oil  is  per- 
haps the  most  manageable  agent.  Oi^eosote,  the  expectorant  volatile  oils^ 
and  terebene  are  often  temporarily  useful,  especially  when  there  is  much 
secondary  catarrh.  Xareotics  are  sometimes  necessary  to  control  congb. 
(See  Acute  Bronchitis. )  The  long-continuHl  use  of  smull  doses  of  arsenic 
(one  drop  of  Fowler's  solution  thi^ee  times  a  day)  distinctly  benefits  many 
cases.  Potassium  iodide  (live  to  ten  gniins  a  day)  and  corrosive  sublimate 
(one-fortieth  to  one- seventieth  of  a  gi-ain  thi^ee  times  a  day)  may  be  used 
continuously  between  courses  of  arsenic,  to  aid  in  the  absorption  of 
fibrinous  exudate. 

In  the  later  stages  of  chronic  fibrous  pneumonia,  however,  the  moet 
satisfactory  results  are  undoubtedly  to  Ije  obtained  by  climatic  treatment 
associated  with  the  institution  of  such  measures  as  are  l>est  fitte<l  to  pro- 
duce bodily  vigor.     We  have  seen  solidification  of  the  lung,  believed  tu 
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be  due  to  fibi'ous  pneumoDia,  disappeiir  after  six  months^  residence  in  a 
high  and  dry  locality.  The  mauageinent  of  the  ctise,  and  the  preeaotioiis 
t4)  be  taken,  are  entirely  similar  to  those  which  have  been  discussed  in 
detail  under  the  head  of  Phthisis  PnMionalis-  Even  if  far  distant  from 
the  medical  adviser  the  patient  siiould  during  tins  period  use  araeuous 
acid  in  Boiae  form,  in  such  minute  dose  as  to  be  incapable  of  irritating 
the  gajsstrO' intestinal  mucous  membrane  whilst  at  the  same  time  pre- 
serving the  power  of  atiecting  the  general  nutrition* 

BRONCHO-PNEUMONIA, 

DEFmTTiox. — CircuMiscrilMrHl  inflammation  of  the  lung,  usnally  mul- 
tiple, secondary  to  a  capillary  bronchitis  with  which  it  is  associated. 

Etiology, — Bi-oncho- pneumonia  is  chiefly  due  to  the  inhalation  of 
irritating  material,  especially  that  eonta-ining  bacteria.  A  bronchitis 
results,  which  is  continued  int^)  the  capillary  bronchi  and  thence  into  the 
alveoli.  Numerous  Inieteria  are  concerned,  foremost  among  which  is  the 
bacillus  of  tuberculosis,  but  the  bacillus  of  diphtheria,  the  influenza 
bacillus,  B^riedliinder's  bacillus  of  pneumonia,  the  diplococcus  of  pneu- 
monia, strep toeticci,  and  staphylococci  are  also  of  etiological  inifMirtance. 
The  effect  of  the  bacteria  is  intensified  by  the  i^ssociated  inhalation  of 
coarser  material,  as  the  secretionB  from  the  throat  in  diphtheria,  particles 
of  food  in  feeding  through  the  tnl>e,  the  vomitus  in  exhatLsted  or  uncon- 
scious persons,  bloml  in  Ciuse  of  extensive  hemorrhage  into  the  respiratory 
tract,  particles  of  dust  in  various  trades,  and  irritating  gasea  The  en- 
trance of  such  irritating  material  into  tlie  smaller  l:»ronchi  is  proinoted 
by  causes  interfering  with  the  closure  of  the  glottis,  as  ulceration,  tumors, 
central  or  jieripheral  paralysis,  by  \iolenfc  paroxysms  of  coughing,  m  in 
whooping-cough,  and  l)y  the  enfeebled  or  unconscious  state  of  the  patient 
in  ana?sthesiii,  intoxication,  or  severe  disease.  The  inflammatory  action 
of  the  bacteria  in  the  lungs  is  furthermore  increased  by  the  persistent 
local  congestion  and  oedema  of  frequent  occurrence  in  typhoid  fever  and 
other  acute  and  chronie  diseases  in  which  weakened  circulation  and  pro- 
longed confinement  to  bed  are  constant  conditions.  Broncho-pneumonia 
is  of  greater  frequency  at  the  extremes  of  life,  and  during  the  winter 
months,  and  not  uncommonly  follows  directly  exposure  to  cold. 

MoBBiD  Anatomy. — The  changes  characteristic  of  broncho-pneumonia 
are  diss<»minated  in  noduh^  or  lobules,  which  may  be  agglomerated  ordif- 
fus*'d  over  a  consideralile  portion  of  a  pulmonary  lobe.  They  consist  of 
an  exudation  of  serum,  fibrin,  leukocytes,  ocaisional  red  blood-corpuscles, 
and  desquamated  epithelium,  which  fills  the  bronchioles  and  the  adjacent 
alveoli.  The  neighboring  interstitial  tissue  is  largely  infiltrated  with 
leukocytes.  In  nodular  hroncho-pneattwnm  the  individual  foci  varj-  in  size, 
and  may  be  as  large  as  the  tii>  of  the  little  finger.  Their  presence  is  often 
indicated  by  a  shot-like  feel  in  the  unopened  lung.  On  section  the  {iflTected 
portions  of  the  lung  are  slightly  elevated,  dark  red  or  reddish  gray,  resist- 
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ant,  and  yield  on  pressure  a  reddiish-gray  or  piiriform  viscid  fluid,  whicli 

usually  escapes  from  the  section  of  a  centml  bronchus.  Groups  of  nodoles 
frequently  iire  closely  clustered  in  consequence  of  the  liniitatiou  of  the 
broncho-pneumonia  to  the  branches  of  a  particular  bronchus.  In  lolmbr 
Immehopneummiiu  the  affected  portions  of  the  lung  are  wedge skiped, 
and  the  base  of  the  wed*i:e  is  otlen  to  be  seen  beneath  the  pleura  as  a 
slightly  elevated,  dark-red,  polygonal  patch,  the  surface  of  which  is  oov- 
ered  with  a  delicate,  fibrinous  membrane.  When  the  nodules  and  lob- 
ules are  numerous  luid  closely'  agglomemted  Oie  intervening  lung  tissue 
is  often  injected,  o&deniatous,  and  somewhat  collapsed.  In  both  n<xluLir 
and  lobular  broncho-pneumonia  the  neighboring  portions  of  the  lung  are 
frequently  in  a  condition  of  collateral  emphysema.  The  broncho-pneu- 
monic nodules  re^sulting  from  the  iubiilatiou  of  food  rapidly  become  gan- 
grenous, and  tlien  aiT  S4>ft,  ulnu^st  diffluent,  and  of  a  dark-green  colon 
Al.>scesses  also  follow  the  iuhahitioji  of  food,  either  as  a  primary  effect  ur 
from  the  establishment  of  an  iiitlamniatory  line  of  demarcation  around 
a  gangi^noiLS  centre*  In  tubercular  broncho-pneumonia  necrosis  of  the 
nodule  results,  and  the  familiar  chtu^acteristics  of  cheesy  degeneration  aie 
produced.  All  varieties  of  broncho-pneumonia  may  end  in  resolution  or 
in  permanent  obliteration  of  the  alveoli,  manifested  by  a  localized  inda- 
ration  and  pigmentation  of  the  non-aerated  lung. 

Symptoms,  ^The  symptoms  of  broncho- pneunum la  result  from  the 
mechanical  obstruction  to  the  air-passages  and  from  the  absorption  of 
toxins  from  the  diseased  portions  of  the  lung  ;  the  severity  of  the  symp* 
toms  is  dependent  largely  upon  the  number  of  foci  present.  Since  bron- 
cho-pneumonia is  usually  a  secondar^^  cx>ndition,  following  the  course  of 
a  bronchitis,  the  symptoms  at  the  outset  are  generally  those  of  a  bron* 
chitis  gradually  or  suddenly  increasing  in  severity  and  extending  into 
the  capillary  bronchi.  The  extension  of  the  capillary  bronchitis  to 
the  alveoli  is  indicated  by  exacerbation  of  the  fever,  dyspniea,  and 
cough.  Pain  is  inconstant,  since  pleurisy  accompanies  only  when  the 
nodules  are  superficial.  The  temperature  remains  continuously  elevated 
in  the  vicinity  of  103'^  F.,  and  is  without  typical  cui've.  The  higher  and 
moi-e  prolonged  the  elevation  of  temperature  the  more  probable  are  uu- 
inerous  foci  of  intlammation.  The  elevation  of  the  pulse  and  respiration 
is  in  proportion  to  that  of  the  tentperature,  and,  particularly  in  children, 
the  pulse  may  reach  150  and  the  respirations  be  upward  of  60  per  minute- 
The  dyspncea  is  marked,  the  accessory  muscles  of  respiration  being  called 
prominently  into  play,  and  the  breathing  is  short  and  quick,  often  irreg^ 
ular  froui  fear  of  exciting  cough  and  pain  and  wheezing  from  the  presence 
of  coarse  rdles  in  the  larger  tul>es.  Ckiugh  is  frequent,  disti-eaaing,  and  in 
paroxysms.  In  children  the  etforts  at  coughing  are  likely  to  cause  vom- 
iting, and  the  brouehia]  secretion  which  has  been  swallowed  is  to  be  found 
in  the  ejected  contents  of  the  stomach.  The  cough  may  be  so  violent  thal^ 
in  connection  with  the  dyspncBa,  rupture  of  the  alveolar  wall  takes  plac% 
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and  interstitial  emphysema  of  the  lung  follows,  at  times  being  extended 
from  the  root  of  the  liing  into  the  subcutaneouB  ti^ue  of  the  neck  and 
chest.  The  sputum  is  usually  scantyj  \ii5cid,  and  streaked  with  blood, 
and  the  urint^  frequently  contains  a  trace  of  albumin. 

Ou  physical  examination  of  the  chest  the  conspicuous  signs  at  the  ont- 
set  are  those  of  a  bronchitis  extending  into  the  smaller  tubes.  Resonance 
on  pereossion  may  Ix^  somewhat  increiised,  and  numerous  coaim^  antl  hue, 
dry  and  moist  rSles  are  to  be  heard.  If  the  broncho-pnennionie  uodnlea 
are  large  and  supeilicial,  which  is  esiiecudly  likely  to  be  the  case  when 
there  are  numerous  nodules  in  the  posterior  portion  of  the  lower  IoIh^s^ 
sharply  deJined  signs  of  solidification  may  be  founds  as  dulness,  bronchial 
breathing,  and  bronchophony. 

The  course  is  a^ually  protracted,  even  in  favorable  cases  extending 
over  a  fortnight^  the  temperature  gmtlually  falling  to  the  normal  as  the 
dyspnoea  and  cough  diminish.  In  unfavorable  eases  the  skin  becomes 
dusky,  and  the  ex]>res8ion  anxiouSy  until  sopor  occurs,  interrupted  perhaps 
in  children  by  convulsions,  and  ending,  often  suddenly,  in  death.  In  such 
cases  the  fatal  termination  may  occur  early,  its  in  fibrinous  pneumonia 
from  acute  congestion  and  cedema,  or  late  in  the  course  of  the  disease  fi^om 
complicating  pulmonary  gangrene  or  abscess.  Convalescence  from  bron- 
cho-pneumonias, espeeisiUy  in  children,  is  not  infrcMjuently  protracted 
over  a  period  of  months,  during  which  slight  and  u-rcgular  elevations  of 
temperature  are  frequent,  and  at  sucli  times  the  respu'ation  Ls  *iiuckeued 
and  moist  rfiles  are  to  l>e  heard.  It  is  in  these  easels  in  particular  that 
infection  with  the  bacilli  of  tuberculosis  is  to  be  feared  and  especially 
guarded  tigainst. 

Diagnosis,— Since  broncho-pneumonia  is  the  result  of  a  ciipillary 
bronchitis,  and  the  pulmonary  It^ions  are  oft«n  so  small  or  so  situated 
as  to  give  no  physical  evidence  of  their  presence,  the  diiignonis  of  broncho- 
pneiimonm  is  chiefly  based  upon  the  persistence  of  the  symptoms  and 
signs  of  a  capillary  bronchitis.  Dyspnoea,  frequent,  short,  dry  cough, 
high  fever,  and  abundant,  fine  moist  rfiles  in  a  resonant  lung  in  the 
oonrse  of  acute  bronchitis  are  suggestive  of  a  capillary  bronchitis  or 
bronchiolitis.  The  longer  the  symptoms  and  signs  continue,  the  more 
proljable  is  the  presence  of  foci  of  broncho-pneumonia,  which  may  form, 
in  the  course  of  two  or  three  days,  with  a  rapidity  equal  to  that  of  the 
solidification  of  the  lung  in  acute  fibrinous  pneumonia.  This  disease  is 
to  be  excluded  by  the  absence  of  a  sudden  onset  and  the  well-marked 
physical  signs.  Central  pneumonia,  in  which  the  physical  signs  of  solidi- 
fication may  be  obscured,  lacks  the  numerous  fine  moist  I'^les  of  the 
capillary  bronchitis  iiasociated  with  broncho-pneumonia,  and  rusty  sputa 
may  be  present*  Sharply  defined  broncho-pneumonia,  especially  when 
occurring  as  a  nodule  of  lobular  pneumonia,  is  not  infrequently  due  to 
the  bsicillus  of  tuberculosis,  the  presence  (»f  which  is  to  be  suspected  if 
the  symptoms  and  signs  have  persisted  for  several  weeks.     Even  if  char- 
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acteristic  bacilli  are  not  fouod  iu  the  Hputum,  a  ehi^oaic  sharply  defined 
patch  of  broncho-pneumonia  is  to  l>e  regardecl  with  auxiet>%  sinoe^  if  no!  ■ 
tnt.)erculyus  at  the  outset,  it  readily  becoineK  so, 

PKOGNOS18. — The  general  mortalit>'  trom  broncho-pneumonia  is  liight 
perhaps  from  one-third  to  one- half  of  the  cases  proving  fatal.     Tt  va 
considerably,  however,  under  the  conditions  of  it8  occurrence.     In  mf^uital 
it  is  often  associated  with  diphtheria,  meiksles,  or  wh^M>ping-eough,  and 
the  death-rate  is  large.     In  old  peojde  also  the  mortality  is  high..     WTieai 
broncho -pneumonia  is  due  to  the  inhalation  of  foreign  btxlies  of  any  con- 
sidenilde  size,  and  t^spet^ially  to  the  entrance  of  food,  death  is  the  usual 
result.     In  the  broncho-pneumonia  Ibllowing  mciisle^s  in  children  other- 
wise healthy,  or  oecurriug  as  an  epidemic  in  them  or  in  adults,  the  dia-  j 
ease  runs  a  favorable  course.    A  sharply  defined  broncho-pneumonia,  eveoi 
if  the  coui-se  is  protracted  and  the  origin  tubercuhjus,  not  infrequently 
ends  in  recovery.      In  any  particulai*  case  the  prognosis  de|>ends  upoa , 
the  extent  of  the  disease,  the  age  and  the  previous  health  of  the  patient^  | 
and  th(^  exciting  cause.     The  unfavorable  symptoms  are  the  persistence " 
of  high  fever,  irregular  and  superficial  respiration,  rapid,  weak  pulse^ 
dix)wsiin\^s,  and  delirium* 

Treatment.— It  is  especially  important  to  have  skilful  and  watchful] 
nursing,  in  order  to  keep  the  i*hild  at  absolute  i^stj  and  to  note  nml] 
report  at  once  the  development  of  sudden  serious  symptoms,  such  ai*  a 
rise  of  temperature  or  the  development  of  dyspncea  or  cyanasLs.  The 
food  should  consist  chiefly  of  animal  broths,  which  may  often  be  thick- 
ened with  nutritive  material,  or  an  egg  may  be  stirred  into  the  wap 
whilst  still  ^'ei\v  hot.  The  white  of  e^ii^  dissolvetl  in  wider  and  sweeteotd 
to  tiie  taste  of  the  child  is  useful  esjiecially  f<)r  diluting  alcoholic  stimu- 
lants, which  an*  often  require*!  very  early.  The  rcnun  should  be  kept 
at  an  even  temperature  of  about  65°  F.,  free  from  draughts,  with  a  well^ 
moistent^l  air. 

The  indications  which  underlie  the  medical  treatment  of  capillary 
bronchitis  difftT  from  those  of  ordinary  bronchitis  chiefty  as  required 
to  meet  the  tendency  which  exist^  e.specially  in  the  advanced  stages  of 
the  dis«^a8e,  to  cardiac  failure.    Grave  danger,  therefore,  even  in  the  be- . 
ginning  of  the  disease,  attends  the  use  of  depressing  remedies.     It  is  uoll 
justifiable  to  give  to  the  child  suffering  from  broncho-pneumonia  snchj 
drugs  as  veratruui  viride  or  tartar  emetic,  although  in  tbe  l>eginmng' 
of  the  attack  the  potassium  citmte  cough  mixture  with  ipecacuanha,  or, 
iu  the  mbust  child,  with  apomorphine,  should  usually  be  exhibited.    H  j 
as  is  fi-equeutly  the  ciuse,  the  temperatiu-e  is  high,  its  reduction  is  moil  I 
m^gently  demanded  on  account  of  its  weakaning  influence  upon  the  right' 
heart.      It  is  plain  that  aconite  must  be  employed,  if  at  all,  with  the 
greatest  caution,  and  e\  on  phenacetiu  and  its  allies  ai*e  to  l^e  looked  upoa 
with  distavor,  except  in  small  doses,  on  account  of  their  occasional  cardie 
effects.     The  tepid  bath,  90°  F.,  usually  aflcjrds  the  safest  method  oti 
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keoping  down  the  fever^  especially  if  it  be  aided  by  the  application  of 
cold  compreHses  to  the  chest. 

In  Germany  much  reliance  m  placed  upon  the  nse  of  tepid  packs. 
The  naked  child  is  wrapi)t*d  in  a  sheet  which  has  been  wrung  out  of 
water  having  a  temperature  of  about  75*^  F.,  and  then  in  a  dry  woollen 
blanket*  When  the  heaj't  is  weak,  very  cold  baths  are  dangerous.  (See 
page  142. ) 

Stimulant  expectorants  are  usually  indicated  more  early  in  capillary 
than  in  ordinary  bronchitis.  Ammonium  chloride  \s  esiiecially  valuable, 
to  be  preferred,  we  think,  to  ammonium  carbonate,  which  is  so  much 
nHed  by  practitionei's,  but  which  in  whole  or  in  part'  nndei'goes  decom- 
position  in  the  stomach.  The  ammonium  jH;lionld  be  given  every  liour 
during  the  day  and  every  two  or  tlu*ee  hours  at  nights  A  little  later 
in  the  diseaae  oil  of  eucalyptns  and  terebene  are  often  of  great  service  j 
but  the  employment  of  any  expectorant  should  always  be  subordinate  to 
its  effecti*  njion  the  stomach. 

What  has  beeu  said  concerning  the  use  of  counter- irritation  in  acute 
bronchitis  applies  with  equal  force  to  broncho- pneumonia.  In  very 
young  children  moist  applications^  the  jacket-poultice  or  cold  comi>ressesT 
as  may  be  selected,  are  much  more  effective  than  in  adults.  It  appeal's 
probable  that  the  absorption  of  water  may  take  place  through  the  thin- 
walled  chesty  so  as  to  exert  a  local  soothing  influence  upon  the  internal 
organs.  In  children  blLsters  mnst  be  employed  with  great  caution,  if 
at  all.  When  the  broncho-pneumonia  Ls  part  of  a  general  infectious 
process  they  ai*e  especially  dangerous ;  their  excessive  local  effects  may 
become  a  serious  complication.  There  are^  however^  cases  in  which 
they  may  be  aen^iceable  if  used  with  due  judgment. 

It  is  believed  by  many  practitioners  that  the  free  use  of  water  hius 
a  pronounced  tendency  to  lessen  the  ^dscidity  of  the  intlaramatory  pro- 
ducts in  the  bronchial  tulx'S :  hence  the  child  shoidd  be  encouraged  to 
dii nk  copiously  of  watered  milk,  phiin  or  effervescent  watei's,  or  weak 
lemiinade* 

In  young  children  capillary  bronchitis  frequently  produces  death  by 
the  accumulated  secretion  mechanically  interrupting  the  lung- function, 
A  slight  insufficiency'  of  respiration  may  bring  about  a  slow  accumnlation 
of  carbonic  acid,  which  more  and  more  depresses  r aspiration.  In  many 
^it  is  dangerous  to  allow  a  child  to  sleep  longer  than  three  hours 
ant  being  thoroughly  awakened,  and  we  have  seen  cases  in  which 
it  wa»  necessary  to  arouse  the  chiltl  every  twenty  minutes,  and  even  to 
produce  a  crying- fit,  in  order  to  clear  off  the  excessive  carbonic  acid. 
It  will  be  readily  seen  that  opiates  are,  thei'cfore,  to  be  used  for  the 
relief  of  the  pleuritic  or  other  pain  only  with  the  gi'catest  reserve,  and 
that  whenever  there  is  a  tendency  to  stupor,  with  lividity  of  the  face 
and  lips,  or  even  a  general  cyanosis  (suffocative  catarrh),  it  is  easenlial 
not  only  to  support  the  respiratory  centres  by  bjrpodermic  injections  of 
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gtrychnine  aufl  cocaine,  but  to  free  the  lungs  from  retained  secretion  by 
vomitiog.  Zinc  sulphate  or  mustard  should  be  selected  as  the  emebc, 
even  jpeeat^iianhii  and  apomorphine  Ix^ing  too  depre*ssant  to  be  used  with 
freedom^  though  they  may  be  employed  as  adjuvants  if  necessary.  \M«jii 
ever  thei^  is  cyanosis  and  the  child  is  old  enough  to  be  docile,  frequent 
inhalations  of  pure  oxygen  should  be  given. 

In  30ung  childi-en  Bufleriug  from  e^apiUarj^  bronchitis  and  broiM^o- 
pneiunonia,  after  the  entire  failure  of  emetics  to  clear  the  lungs,  whea 
the  narcosis  was  so  deep  that  the  power  of  swallowing  was  lost  and  deatli 
seemed  inevitaljle,  we  have  saved  life  by  the  iVillowing  procedure.  Thwe 
tubs  having  been  provided,  one  empty,  one  fnll  of  water  at  about  110"  F.|, 
one  full  of  ver3^  cold  ice- water,  the  child's  body  is  to  be  held  over  llie 
empty  tub  and  a  lailleful  of  the  hot  water  dashed  upon  the  chest,  imiiMv 
diately  followed  by  one  of  the  ice- water,  so  as  to  produce  a  violent  respi- 
ratory spasm,  by  which  the  air  is  drawn  into  the  lungs.  If  after  tto 
douches  have  l>een  relocated  a  numl>er  of  tijnes  change  of  color  of  U*e 
surface  of  the  hody  shows  that  the  accumulated  cai-tonic  acid  has  been  la 
part  thrown  off  and  that  consciousm^ss  Ls  returning,  the  whole  iKKiy  tmy 
be  immersed  in  the  water,  which  is  so  hot  that  the  child  screams,  and 
thereby  filbi  its  lungs  with  air.  The  use  of  the  ladleful  of  hot  water  la 
these  cases  is  to  intensif^^  the  shock  and  to  prevent  cooling  of  the  body. 

PULMONARY  GANGHENE. 

Etiology.— Gangrene  of  tlie  lung,  jis  of  other  parts,  is  due  to  the 
action  of  putrefactive  bacteria  upon  the  tissues  whose  nutrition  has  been 
impairc<i  or  arrcvsted  by  an  interfeixmce  with  the  sup|)ly  *jf  blood.  It  is 
to  be  found,  therefore,  in  inHammation  as  fil»rinous  pneumonia,  brouch«>' 
pneumonia,  especially  when  due  to  the  inhalation  of  food,  and  in  con- 
nection with  cavities,  wliether  of  tubercular  or  of  bronchiectatic  nature. 
The  (listurl>ance  of  nutrition  may  be  the  result  also  of  injury  and  of 
embolism.  Puti-efactive  bacteria  may  be  present  in  the  affected  portion 
of  the  lung  before  its  nutrition  is  disturbed,  or  enter  in  the  inlialed  food 
or  through  a  fistulous  communication  between  the  alimentarj^  and  respi- 
ratory  tructs,  or  l>e  introduced  in  an  embolus  from  a  gangrenous  source. 

Pulmonary  gangi^one  is  of  more  frequent  occurrence  in  those  enfeebled 
by  age,  Ijad  habits,  or  disejise  than  in  vigorous  persons  of  good  habits  in 
the  prime  of  lite. 

MojiBLD  Anatomy. — The  anatomical  appearances  are  oftenest  present 
in  the  lower  lobes,  are  usually  circumscribed,  single  or  multiple,  but  in 
rare  instances  are  diffused  over  the  greater  part  of  a  lolie.  The  multiple 
nodules  and  diifnsed  gaugrene  are  freciuently  due  to  the  dissemination  of 
the  gangrenous  prodnc^^s  from  the  primary^  focus  along  various  bronchi  by 
inhalation.  At  the  outset  the  diseascMl  portion  of  the  lung  appeal^  aa 
a  more  or  less  sharply  defined  maws  of  varions  sixe,  irregularly  rounded, 
of  extremely  ofTeusive  odor,  and  of  a  dark -green  color.     It  is  friable,  imd 
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soon  becomes  deliqueacent  The  fluid  is  easily  washed  away,  leaving  a 
canity  filled  with  shreds  of  tissue  adherent  to  the  wall.  The  surrouudiug 
lung-tissue  is  hepatized,  and  the  necrotic  and  putrefaetiv<;  changes  are 
often  oontiinied  in  it  until  the  caiaty  progre^ively  increasing  in  size 
becomes  as  large  ^is  the  fist.  The  pleura,  if  reachedy  is  iH?rforated,  and 
an  ichorous  pneumothorax  results.  Abscess  of  the  brain,  presumably 
of  embolic  origin,  is  an  occasioual  couxplicatioo. 

8YMPToaLS, — Fever,  cough^  fetid  sputa,  and  foul  breath  are  the  prom- 
inent disturbances  iu  pulmonary  gangrene,  and  are  of  mpid  or  gradual 
onset  according  to  its  especial  caus<itiou*  The  fever  is  constant,  the  range 
of  temperature  shows  irreguhir  variations,  and  the  pulse  is  quick  and 
feeble.  There  is  no  appetite,  vomiting  and  diarrhOKi  are  frequent,  and 
there  is  rapid  loss  of  fiesh  and  strength.  Cough  occurs  at  irregular 
intervals,  is  frequently  paroxysmal,  and  residts  iu  the  raising  of  abundant 
liquid  sputum  re-sembling  that  of  putrid  bronchitis  with  bronchiectasis. 
After  standing  the  upper  portion  is  frothy,  the  middle  layer  thin  and 
discolored,  and  the  lower  portion,  of  a  dirty-brown  color,  contains  fat- 
crystals,  bact4?riaj  and  shretls  of  lung-tissue  in  which,  during  the  advance 
of  the  gaugrenej  elastic  fibres  are  to  l>e  found.  Blood  is  present  ti-eiiuently 
in  the  sputnm,  usually  in  small  quantity,  and  produces  a  green  or  l>rown 
coloration  of  tlie  fluid  and  forms  gninuiar  pigment  in  the  sediment. 
Profuse  and  even  fatal  hemorrhage  may  occur  from  the  sudden  rupture 
of  a  large  blood-vessel  in  the  gangrenous  tissue.  The  physical  signs  at 
the  outset  are  those  of  consolidation,  but  soon  yield  to  those  of  a  cavity, 
and  are  often  overlooked  if  the  giiugrenous  distiu'banees  ai^  of  small 
area  or  deep-seated  in  the  lung. 

Exacerbation  of  the  temperature  and  the  simultaneous  development 
of  a  sharp  stitch-like  pain  in  the  side  indicate  a  coniplie>ating  pleurisy 
which  is  likely  to  prove  purulent*  Sudden  dyspnoea  aeeompanied  by  a 
tearing  sensation  is  evidence  of  a  rupture  of  the  pleura  overlying  the 
gangrenous  cavity^  and  of  the  passage  of  air  into  the  thorax,  in  which 
case  pneumothorax  and  ichorous  pleurisy  are  soon  followed  fjy  ileath. 
Frequently  the  progress  of  the  gangrene  Ls  arrested  by  the  formation  of 
a  granulation -tissue  in  the  inflamed  lung  surrounding  the  afleeted  por- 
tion, and  theji  the  disease  jissnmes  a  chronic  counse,  th(»  symptoms  being 
those  of  a  putrid  bronchitis,  and  eventually,  perhaps,  of  a  bronchiectasis. 
If  the  destruction  of  lung  is  of  small  area,  these  symptoms  may  cease  in 
the  coarse  of  months  and  the  cavitj^  be  obliterated  by  the  formation  of 
a  sc^ir. 

DiAGNOsrs.— The  presence  of  pulmonary  gangrene  is  to  be  inferred 
during  the  acute  stage  by  the  rapid  production  of  the  abundant  offensive 
sputa  containing  elastic  fibres  in  connection  with  the  etiological  factoi-s 
above  mentioned.  In  the  chronic  stage  it  is  easily  confounded  with 
putrid  bronchitis^  espeeially  as  shreds  of  lung-tissue  may  no  longer  be 
found  in  the  sputum*     Putrid  bronchitis,  however,  occurs  in  the  course 
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of  long-continued  chronic  bronchitis,  while  gangrene  of  the   Itmg 
commonly  of  acute  onset. 

ProcxNOsis. — Although  recovery  from  gangi'ene  of  the  lung  in 
sible  when  a  .small  portion  only  of  Uie  lun^  is  involved,  the  pre 
in  general  is  unfavorable.     Death  is  eaiist*d  n^sually  by  acute  or  ehntnic 
septicaemia,  and  in   rare   etLses  is  attributable  to  cerebral  al»see8S. 
other  instiinces  the  course  is  that  of  pulmonary  akscess. 

Theatment.— It  is  nf>t  possible  in  any  way  by  medicinal  treatment  to 
aflect  giint^renous  lung-tissue.     Creosote  may  be  used  internally  as  freelrf 
as  it  can  be  taken,  and  inhalations  of  carbonic  acid  or  other  disinfectanl^ 
vapoi^  or  sprays  steadily  practised  ;  but  thei"e  is  no  rea*Hm  for  believijig 
tluit  these  measures  have  any  cui'ative  effect.      The  general  treatmeut. 
should,  of  course,  be  stimulating  and  supporting  to  the  fullest  extent 
When  a  liiuittHl  area  of  the  lung  is  affected,  and  is  so  situated  as  to  I 
reached  surgically^  pueuinotomy  may  be  performed,  as  succe68es  hkf 
been  achieved. 

PULMONARY    ABSCESS. 

Defikition*— A  cireuniBcribed  cavit>'   in   the  lung  with  a  ^all*i 
inflamed  pulmonary  tissue  and  with  purulent  contents. 

Etiol(XtY*— The  pi*esence  of  pyogenic  bacteria  is  the  immediate  can 
of  pidmonary  abscess,  jmd  the  conditions  favoring  their  growth  are  pro- J 
moted  by  the  exciting  caiist^s,— namely,  tnuima,  inflammation,  and  emL 
lism.  The  bacteria  may  be  dormant  in  tlie  lung  previous  to  the  approaclil 
of  the  exciting  cause,  or  may  he  admitteti  with  it,  for  examjde,  in  »| 
septic  embolus,  or  in  inlialed  food,  or  lie  introduced  from  a  suppuratingl 
l>rocess  in  the  vicinitj^,  e^specially  in  the  pleural  or  tlie  peritonc^al  cavity,] 
or  from  abscess  of  the  liver,  mediastinum,  or  peribronchial  lyniph-glaDd&j 

MoKBiD  ANATOMY.^Tlie  abscjesses  are  solitary  or  multiple,  the  latte 
being  due  especially  to  embolism  or  food-inhalation*  The  solitary  variel| 
is  found  more  ft'equeutly  in  the  upper  lob^,  but  multiple  abBce«e«B  i 
seated  oftener  in  the  posterior  portion  of  the  lower  lol>es.  Multiplel 
abscesses  are  U8ually  small,  not  larger  than  the  finger-tip,  ronnded,[ 
deep-seated,  or  superficial.  In  the  early  stage  they  appear  as  sharplf  1 
localized  purulent  infiltrations  of  the  lung-tissue,  and  the  pus  may  h&\ 
squeezed  Irom  the  cut  surlaee  as  from  a  sponge.  Later  the  cavity  is] 
sharply  defined,  it^  wall  of  an  opaque,  yellowish -gray  granulatioa-tis<ti^| 
separated  from  the  aerated  lung-tissue  by  a  hepatized  zone.  The  largest^  1 
usually  solitary,  abscesses  may  be  of  the  size  of  the  fist^  and  have  ftj 
relatively  smooth  wall  siu-rounded  by  indurated  lung-tissue.  \Mien  the) 
pleurii  foruLS  a  part  of  the  wall  of  the  abscess  a  fibrinous  or  suppurative] 
pleurisy  and  perhaps  pneumothorax  are  associated. 

Symptoms. — In  the  clinical  consideration  of  pulmonary  abscess  :ui 
important  distinction  to  be  drawn  is  that  bc*tween  acute  and  chronie 
absce^is.  Acute  abscesses  when  multiple  ai-e  small,  and  are  formed  usnallj 
without  any  characteristic  symptoms,  since  they  occur  as  complieatioQS 


DISEASES  OF  THE  LUIt'GS. 


767 


f 


I 


of  other  morbid  process*^.  The  presence  of  a  large  acute  abscess  may  be 
made  manifest  towards  the  ckise  of  hepatizatiou  in  acnte  pneujiionia  by 
the  sudden  evacuation  of  a  considerable  quantity  of  pus  in  which  blood- 
crystal^  and  chtstic  fibres  are  to  be  seen. 

Chronic  pulmonary  a1>seess  is  indicated  by  persistent  eongh,  by 
abundant  expectonition,  and  by  the  physical  signs  of  a  cavity.  The 
spntum  may  contain  8hre<Is  of  Inng-t issue,  also  crystals  of  chol«>sterin. 

The  acute  al)«oess  is  to  be  distiji*jjiiishcd  from  ganip^rcne  by  the  greater 
quantity  of  pus  in  the  sputniu  and  the  less  oliensive  odor.  In  ebrouic 
abscess  the  freedom  from  characteristic  bacilli  serves  to  eliminate  a  tul>er- 
ctiliir  cavity,  and  the  absence  of  antecedent  chronic  bronchitis  and  the 
presence  of  elastic  fibres  in  the  spntum  exclude  bronchiectasis. 

The  prognosis  of  abscess  of  the  lung  is  serious.  A  large  acute  abscess 
may  cans**  death  from  suflfocation  if  the  i>us  suddenly  enters  a  large 
bronchus  and  is  iuhaled  into  its  branches.  Rupture  of  the  abscess  into 
the  pleural  cavit>^  usually  produces  a  fatal  pyopneumothorax.  Pulmo- 
iiarj"  abscess  may  heal,  however,  and  the  sae  become  obi  iterated  either 
Bpontaneously  or  after  evacuation  through  the  chest -walh 

TBEATMENU^There  is  no  known  iue<lical  method  of  successfully  in- 
fluencing pubnonary  abscesses.  The  general  treatment  uuist  l>e  sui»iwrtr 
ing  and  palliative.  If  the  abscess  be  suiK*rficial,  pnenmotomy  should  be 
performed,  with  thorough  atter-drainage. 

TUMORS  OF  THE  LUNG. 
Tumors  of  the  lung  occasionally  occur,  Init  usually  are  not  sufficiently 
large  or  numerous  to  give  rise  to  symptoms.  Primary  and  secyudary 
growths  are  to  be  found*  The;  former  include  fibroma^  which  is  gener- 
ally small,  often  mnltiple»  and  then  in  origin  on  the  btn-der  line  l>etween 
inflammation  and  uew^  formation,  and  lipoma,  chondroma,  and  osteoma, 
which  are  rarities.  These  tumors  are  l>enignant,  although  they  may  pri> 
duee  disturbance  of  respiration  by  pressure  ui>on  the  Inng  or  the  larger 
air-pjLSsages.  The  malignant  tumors  are  maligntuit  lymphoma,  s;ircoma, 
and  cancer.  From  their  c^'^ntially  similar  clinical  characteriistics  they 
are  conveniently  grouped  under  Cancer  of  the  Lung. 

CANCER    OF   THE   LUNG. 

Etiology. — Malignant  tumors  of  the  lung,  though  often  found  ns  sec- 
ondary growths,  sometimes  originate  in  this  organ,  and  cancer  is  pre^sent 
BB  a  primary  tumor  more  often  than  the  other  varietiea  Sarcoma  and 
malignant  lymphtmra  are  usually  secondary  either  to  disea.se,  especially 
of  the  lymph-glands,  in  the  vicinity,  or  to  a  primary  growth  in  i-emote 
parts  of  the  body.  Secondary  cancer  of  the  lung  is  more  common  in 
women  than  in  men,  perhaps  from  the  fre<iuency  of  extension  to  the  lung 
through  the  intervening  pleura  of  cancer  of  the  mammarj'  gland,  so 
common  in  women.     The  finequent  occurrence  of  malignant  lymphoma  in 
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the  cobalt- mines  of  the  Tyrol,  as  described  by  Wagner,  is  used  in  support 
of  a  local,  perhaps  infectiou*Sj  t^ause  of  iniiligniuit  neoplasms. 

Morbid  A^'ATosrv. — The  malignant  tlLsease  of  the  lung  is  to  be  found ' 
aa  nodules  or  im  a  dilfuse  iniiltration  ;  when  primary  it  is  limited  to  % 
single  lobe  or  to  one  lung,  but  when  secondary  is  usually  biJateraL     Tb^J 
noduleJS  are  solitary  or  multiple,  and  vary  in  size  from  a  pin's  head  toil 
mass  as  large  as  the  fist,     Ijarge  solitary  nodules  are  likely  to  be  sharpljrl 
defined,  whereas  large  multiple  nodules  are  often  gmdually  continued 
into  the  lung- tissue.     The  nodules  are  irregularly  distributed  throughout 
the  limgs,  and  are  usually  moiti  abundant  in  the  lower  lobe.     Infiltrating 
cancer  follows  the  course  of  the  bronchi,  and  may  so  grow  within  thef 
smaller  bronchi  and  alveoli  as  completely  to  close  them,  although  on " 
microscopical  examination  the  elastic  fibres  in  the  alveolar  wall  remaiu  in 
normal  grouping.     Cancer  of  the  lung  is  usually  soft»  medullary,  and  of  a, 
giny ish  color.     Aii  opuciue  juice  is  to  l>e  squeezed  from  the  cut  sieetion, 
and  is  composed  largely  of  epithelioid  cells  often  fattily  degenerat-ed.    The 
growth  sometimes  projects  into  the  larger  bronchi  ns  noflules,  loiinded 
or  tlattened,  and  occiusionally  with  a  villous  surface.     When  the  tumors 
grow  from  the  pleura,  they  are  not  infrequently  associated  with  hydni- 
thorax  or  pleurisy,  the  latter  at  times  of  hemorrhi^ae  character.    The 
lymph-ghmds  at  the  root  of  the  lung,  in  the  neck,  and  even  at  remote 
parts  of  the  body  are  often  simultaneously  diseased. 

Symptoms, — When  the  tumors  of  tin*  lung  are  of  sufficient  size  or  so 
situated  as  to  produce  syuiptoms,  dyspnoea  is  usuallj'  the  fii^t  and  ma4 
frequent  disturbance.  Perhaps  at  the  outset  it  is  manifested  only  on  ex- 
ertion, but  it  is  at  times  paroxysmal,  and  occasionally  stridulous,  espe- 
cially when  the  root  of  the  lung  is  involved.  Cough  is  frequent^  often 
drvt  but  sometimes  accompanied  by  a  viscid  sputum  compared  from  ite 
color  to  the  juice  of  black  eurniuts.  There  may  be  no  pain,  or  stitch- 
like  pains  are  pi-esent  when  there  is  inflammation  of  the  pleuial  surface, 
which  IS  of  occiisional  occurrence  only,  having  teen  present^  according  to 
Bennett,  in  six  out  of  thirty- nine  cases.  Fever  Lh  usually  absent  unless 
there  is  a  complicating  broncho- pneumonia.  Digestive  disturlmuoes  are 
infrequent,  and  lo^  of  liesh  and  strength  is  often  inconspicuous.  On 
i:)hysieal  examination  the  ftice  is  either  pale  or  livid :  in  the  latter  caae 
pressui-e  upon  the  veins  at  the  base  of  the  neck  from  the  extension  of 
the  disease  to  the  mediastinal  lymph-glands  is  probable,  and  oedema  as 
well  as  cyanosis  of  the  face  and  of  the  upper*  half  of  tlie  lx>tly  is  likely 
to  be  present,  Pei-sistent  dniness  on  percussion,  bronchial  breathing, 
crepitant  or  snbcrepitant  r^les,  and  bronchophony  are  to  Ik*  ol>serv«HL 
The  abnormid  respiratory  and  voice  sounds  not  infrequently  disappear 
in  consequence  of  the  accumidation  of  duid  in  the  pleural  cavity  or  from 
the  filling  of  the  bronchi  and  alveoli  with  the  cancerous  growth. 

Diagnosis. — The  existence  of  cancer  of  the  huig  is  to  be  inferred  from 
the  persistent  dyspnoBa  and  the  residts  of  the  physical  examination  of 
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the  chest,  including  the  aspiration  of  a  bloody  fluid  from  the  pleural 
cavity.  The  diagnosis  is  aided  by  the  discovery  of  enlarged  lymphatic 
glands  at  the  base  of  the  neck  and  by  evidence  of  venous  pressure  in  this 
i^ion,  and  is  strengthened  if  within  a  year  or  two  a  malignant  tumor  has 
existed  elsewhere  in  the  body.  Pulmonary  tuberculosis  is  to  be  elimi- 
nated by  the  absence  of  bacilli  in  the  sputum,  and  broncho-pneumonia  by 
the  i)ersistence  of  the  symptoms  in  the  absence  of  fever.  Simple  pleurisy 
is  to  be  excluded  by  the  rapid  return  of  a  serous  or  bloody  fluid  and  by 
the  failure  of  aspiration  to  give  relief. 

Peognosis. — Cancer  of  the  lung  proves  at  times  rapidly  fatal,  even 
within  a  few  weeks  after  the  symptoms  have  been  complained  of.  Death 
occurs  within  a  year  from  the  onset  of  the  disturbances. 

Tbeatment. — ^Relief  from  symptoms  is  the  only  result  to  be  expected 
from  treatment.  Frequent  examinations  of  the  chest  are  to  be  made, 
since  distress  due  to  the  presence  of  fluid  is  often  relieved  by  paracen- 
tesis, which  is  to  be  rei)eated  as  often  as  may  be  necessary. 
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CHAPTER    III. 
BIBEASES  OF  THE  PLEUllA  AND  OF  THE  MEDIABTTNTJIL 

DISEASES  OF  THE   PLEURA. 

PNEUMOTHORAX, 

Definttion.— ^The  presence  of  air  in  the  pleuitil  cavity. 

Etiology. — Air  enters  the  pleural  ea^ity  iu  coasequenoe  of  perfora- 
tion  of  the  parietal  or  of  the  visceral  pleura.  The  parietal  pleura  is  per- 
forated by  penetrating  wounds  of  the  thoracic  vrall  from  either  accident 
or  malice,  and  sometimes  for  thenipeiitic  pujx)0sc?s,  i\s  in  thoracentesis  or 
thoraeotom5^  The  spontaneous  evacnation  of  pus  through  the  thoracic 
wall  in  empyema  is  followed  by  pueumothoi*ax.  The  air  may  enter  when 
the  diaphi-agm  is  perforated  by  subphrenic  abscesses  communicating 
with  the  jilimeiitiiry  canal  and  in  the  progress  of  ulcer  or  cancer  of  the 
stomach,  Aii*  may  be  admitted  aljso  through  the  paiietal  pleura  in  rap- 
tm^e,  perforating  ulcer,  or  cancer  of  the  cesophagus.  The  pulmonary 
pleura  may  be  perforated  fi-om  the  free  surface  in  injujy  from  a  stab  or 
from  a  broken  rib,  or  in  consequeuce  of  the  evacuation  into  a  bronchus 
of  the  pns  in  empyema,  Moi^  frequently  the  perforation  is  due  to  de* 
struct  ion  of  the  pleura  from  the  pulmonary  side,  particularly  when  there 
is  a  cavity  due  to  pulmonary  tuterculosis,  gangrene,  or  abseeas.  Hnptnit 
of  the  pleura  from  within  may  occur  also  from  sudden  and  violent  mos* 
cular  eflbrt,  especially  when  the  lung  is  emphysematous.  In  more  than 
nine- tenths  of  all  ctuses,  accoi\ling  to  Fraentzel,  pneumothorax  is  dne  to 
pulmonary  tuljerculosis,  and,  according  to  Weil,  it  occurs  in  nearly  ten 
per  cent,  of  exLses  of  phthisis. 

Morbid  Anatomy.— The  immediate  result  of  the  admission  of 
into  the  pleui^l  cavity  is  the  retraction  of  the  lung,  iu  virtue  of  th" 
shiinkiige  of  ite  elastic  tissue.  The  degree  of  contraction  is  dependeai 
upon  the  presence  or  absence  of  solid  material  within  the  lung,  or  of 
adlxesions  between  the  pleural  surfiices.  If  the^e  are  pi-e^sent.  a  cirenm- 
scril>ed  pneumothorax  follows,  but  if  there  is  neither  soli dific;i tion  of  the 
lung  nor  pleural  adhesions  the  pneumothonix  is  diffused  and  the  entire 
lung  is  collapsed  and  is  withdniwn  to  the  upper  and  posterior  portion  uf 
the  chest*  The  heai't  and  mediastinal  tissuejs  are  displaced  towards  the 
unaffected  half  of  the  thorax,  the  diaphragm  is  depressed,  and  the  liver 
also,  in  case  of  pneumothorax  of  the  right  chest.  The  hole  iu  the  pleom 
may  be  readily  recognized,  or  may  be  seen  with  difficulty,  especially 
in  emphysema  and  in  pulmonary  tuberculosis.  Inflation  of  the  Icu]^ 
placed  under  water  often  reveala  the  situation  of  the  opening  by  the 
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escape  of  babbles  of  air.  Weil  discriminated  between  open  pneuino- 
thoiux,  closed  pneumothorax,  and  valvnlar  pneumotliorax.  In  open 
pnenmotborax  the  air  freely  entei-s  and  leaves  the  pleural  (Cavity.  In 
closed  pneumothorax  the  opening  in  the  pleura  becomes  closed^  and  no 
more  air  enters.  In  valvular  pneumothomx,  which  is  the  variety*  ol'teuest 
present^  air  is  permitt*-^d  to  enter,  but  is  prevented  from  escaping,  and  in 
comsequenee  extreme  degix-es  of  deformity  of  the  thorax  aud  dislocation 
of  its  contents  are  occasioned. 

Tlie  anatomical  changes  in  pneumothorax  depend  also  upon  the  simul- 
taneous or  subsequent  atimission  of  other  material  than  air.  Sneh  mate- 
rial is  usuidly  in  lections  and  causes  x^lcurisy,  which  is  serous,  suppura- 
tive! or  ichorous,  and  hifdrojmeumotltonij^^  or  p^optieititiothorax  results.  In 
each  c^ises^  in  addition  to  the  coUai>se  of  the  lung  and  tlie  displacement 
of  the  organs,  the  pleuni  presents  the  characteristics  of  an  acute  or  a 
chronic  plenrisyj  and  the  pleural  cavity  contains,  iti  addition  to  air,  a 
greater  or  less  quantity"  of  sero- fibrinous,  pimileot,  perhaps  hemorrhagic, 
exudation,  which  nniy  ha\'e  a  putrid  odor. 

Symptoms.— In  diflused  pneumothonix  there  are  sudden  pain,  oilen 
of  a  tearing  charactcrj  dyspnoea,  which  may  be  extreme  and  accompanied 
by  cyanosis,  anxiety,  a  feeble  pulse,  and  even  a  condition  of  collapse. 
In  circumscribed  pneumothorax  the  adhesions  may  be  so  abundant,  or 
the  solidification  of  the  lung  so  considerable^  that  tew  or  no  symptoms 
arise,  and  not  infrequently  the  pleural  cavity  is  found  unexpectedly  to 
contain  air  at  the  jmst- mortem  examination  of  a  case  of  extensive  pul- 
monary tul>ereulosi8,  "W^hen  pneumothorax  is  caused  by  the  discharge 
through  a  bronchus  of  jms  from  a  pleural  cavity^  there  is,  in  addition  to 
the  above-mentiontHl  symptoms,  a  sudden  paroxysm  of  cough,  associated 
with  a  greater  or  less  quantity  of  purulent  expectoration^ 

On  physical  examination,  the  more  exti-eme  the  degree  of  pneumo- 
thomx  the  more  distendeil  and  the  less  movable  is  the  atlected  half  of  the 
chest,  the  wider  are  its  hitercostal  sx:>aces,  aud  the  gi^eater  is  the  displace- 
ment of  the  heart  and,  in  case  of  right-sided  pneumothorax,  of  the  liver, 
the  lower  edge  of  which  may  be  found  near  the  uaveL  There  ma\^  l>t?  no 
dislocation  of  these  organs,  an*l  in  open  pneumothorax  the  walls  of  the 
chest  move  on  inspiration.  On  palpation  vocal  fremitus  is  absent.  On 
percussion  the  resonance  has  a  metallic  chmncter,  and  the  pitch  is  higher 
when  the  mouth  is  open.  It  is  usually  tympanitiCt  perhaps  amphoric, 
though  at  times  it  is  dull,  presumably  in  consequence  of  the  extreme 
tension  of  the  contained  air*  On  auscultation  the  vocal  resonance  has  a 
iiiint  metallic  sound,  but  may  be  absent^  especially  over  the  lower  portion 
of  the  chest.  The  tt^spiratory  murmur  often  has  also  a  metallic  chm'acter. 
It  is  l>est  heard  at  the  upper  part  of  the  chest  and  in  the  back,  and  is 
faint  and  bronchial  when  there  is  marked  compi*es8ion  of  the  lung.  In 
open  pneumothorax  the  breathing  may  l>e  distinct  and  amphoric.  An 
important  characteristic  of  pneumothorax  is  tlie  peculiarly  modified 
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metallic  sound  to  be  heard  at  tlie  back  of  the  affected  half  of  the 
when  the  edge  of  a  coin  is  shari>ly  struck  a^nst  the  flat  Bor&oe  of 
another  in  close  apposition  to  the  chest- wall  in  front  \Vlien  fluid  abcr 
is  present  it  moves  alanit  with  great  Ireedum,  and  tlie  rt*sultiug  dull  ana 
on  percussion  quickly  changes  with  the  change  of  position.  A  splashing 
sound  is  to  be  he^ii'd  often  at  a  distance  from  the  patient  when  he  shakes 
his  body,  or  when  it  is  shaken.  A  metallic  tinkling  is  fi*equently  to  be 
heard,  especially  when  a  long  breath  is  drawn,  and  is  attributed  to  the 
falling  of  material  into  the  pleuritic  exudation. 

Diagnosis. — Diflfnsed  pneumothorax  is  easily  recognized  on  physical 
examination  of  the  patient.  The  accession  of  fluid  is  made  evident  h 
splasliing  on  succussion  and  by  the  ready  change  in  the  outline  of  d 
ness  on  change  of  position.  Circumscribed  pneumothorax  is  at 
with  dilBculty  diHerejitiated  from  a  large  i>ulmonary  cavity,  bnt  in  pDe 
mothorax  the  vocal  fix^mitus  and  the  respiiiitoiy  murmur  are  dimia* 
ished  or  absent,  while  they  are  present  and  perhaps  exaggerated  io  tte 
examination  of  a  cavity.  Circumscriljed  pyopueumothonix  is  distin- 
guished also  with  difficulty  from  subphrenic  pyopneumothorax-  In  Ibt 
latter  the  previous  lii story  is  of  disease  of  the  aMominal  oi^gans  aod 
not  of  tho  lungs.  There  is  but  little  distention  of  the  chest.  Vocal  ft^ 
mitus  and  voc^d  resommce  are  distiuct,  perhajjs  loud,  in  the  upper  jxnt 
of  the  chestj  and  are  to  be  recognized  somewhat  lower  on  deep  iaspi 
ration. 

PuoGNosis.— In  unilateral  pneumothorax  from  a  wound  or  in  con* 
seciueuee  of  extreme  muscular  strain,  and  when  independent  of  acok 
or  chronic  iiillammation  of  the  Imig,  the  prognosis  is  favorable^  siaoe 
the  air  is  usually  rapidly  absorbed*  In  pneuuiothorax  from  gangrcaieor 
abscess  of  the  limg  the  resulting  pleurisy  is  of  a  styptic  character,  aad 
the  prognosis  is  doubtful  until  the  results  of  treatment  are  apxmrent.  Id 
pneumothorax  in  pulmonary  tuberculosis  the  ultimate  prognosis^  us  a 
rule,  is  uutavorable,  in  consequence  of  the  frequent  extensive  disniseof 
the  lung.  If  the  pulmonary  process  is  sharply  defined,  the  patient  may 
recover  toth  from  the  pneumothorax  and  from  the  disease  of  the  Inng. 
In  the  open  pneumothorax  following  the  sni-giciil  treatment  of  enipyenui 
the  patient  may  live  fcjr  yeai's  in  active  employment,  though  eventually 
likely  to  die  from  amyloid  disease  in  consequence  of  the  long*eontinueil 
suppuration. 

Tkeatment. — The  occurrence  of  air  in  the  pleural  cavity  does  not 
greatly  modify  the  treatment  of  a  coexisting  effusion.  K  the  latter  be 
purulent,  free  incision  and  permanent  draiuiige  should  be  pnictised,  as 
in  simple  empyema.  If  the  exudation  be  serous,  it  may  }ye  let  alone  or 
may  Ik?  withdrawn  by  aspiration,  according  to  the  amount  which  is 
present,  Xot  rarely,  when  pneumothomx  juises  in  phthisis,  the  symptonii 
are  so  slight  that  no  imme^liate  local  treatment  is  required,  lucreaseof 
the  fluid  under  such  circumstances  is  to  be  met  by  aspiration.    ^^Tien 
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there  are  such  immediate  distress  and  dyspncea  as  to  make  it  probable 
that  there  is  bigh  iiitm-thorafie  pressure,  a  tliin  needle  may  be  intro- 
duced into  the  portion  of  the  pleura  which  is  l\ill  of  air,  and  the  air  l>e 
allowed  to  e&cai>e  or  even  aspirated.  If  this  taO  to  remove  the  distress, 
hjrpodermic  injections  of  morphine  become  necessary. 


I 
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HYDROTHORAX. 

Defdhtion. — The  accunmlation  in  the  plemul  cavity  of  a  transnded 
fluid  of  non-inlianimatory  origin. 

Etiology. — The  immediate  causes  of  hydrothorax  are  obstmctiou  to 
the  outflow  of  subpleural  venous  blo^>d  and  lymph  and  snch  disturbance 
of  the  nutrition  of  the  walls  of  the  blood-vessels  and  the  lymphatics  as 
occasions  an  increased  porosity.  According  as  the  action  of  these  causes 
is  general  or  local,  the  hydrothorax  is  part  of  a  general  dropsy  or  it 
exists  alone*  When  part  of  a  general  dropsy,  the  mechanical  obstruction 
is  the  result  of  interference  with  the  passage  of  blood  through  the  heart 
and  lungs.  The  hydrothorax  occurring  in  nephritis  and  in  the  hiter 
stages  of  fibrous  hepatitis  is  partly  of  mechanical  origin  and  partly 
cachectic.  It  is  prol)able,  also,  that  the  cachectic  hydrothorax  present 
in  diseases  with  extreme  disturbance  of  nutrition,  as  geneml  amyloid 
degeneration  and  cancer,  Ls  in  part  of  mechanical  and  in  part  of  cachectic 
origin.  Hydrothorax  independent  of  general  di-opsy  is  the  result  of  local 
pressure  upon  the  large  veins  fus  tliey  enter  the  thorax  and  upon  the 
thoracic  duct.  Such  pi^ssure  is  occiusioned  by  intrathoracic  tnmoi*s, 
especially  of  the  mediastinum^  and  more  rarely  of  the  lungs. 

MoKBiD  Anatomy. — The  appeai^nces  vary  according  as  fibrous  adhe- 
sions between  the  pleune  are  present  or  absent  and  according  to  the 
quantity  and  quality  of  fluid*  Hydrothorax  is  usually  bilateral,  but  not 
infreciuently  one  pleural  cavity,  especially  the  right,  contains  more  fluid 
than  the  other.  If  the  adhesions  are  distensible  they  become  cedematoas, 
and  the  lung  is  separated  fi*om  the  thoracic  wall  by  a  gelatinous  mass, 
perhai>s  two  inches  in  thicknes*^  ft'om  which  abundant  serous  fluid  is  to 
be  squeezed  sis  fi^om  a  sponge.  If  dense  adhesions  are  present,  oblitei'ating 
a  part  of  the  pleural  cavity,  encapsulated  hydrothomx  i*esnlts.  Wlien 
an  entii*e  pleioiil  cavity  Ls  oblitemted,  the  hydrothorax  is  limited  to  the 
other  half  of  the  chest,  although  the  cause  may  be  generaL  Unilateral 
hydrothonxx,  when  both  pleural  cavitic^s  are  free  from  disease,  usually 
depends  upon  the  limitation  of  the  immediate  cause  to  the  aflecteil  half 
of  the  chest. 

The  larger  the  quantity  of  fluid,  which  is  sometimes  several  quarts, 
the  greater  the  degree  of  reflection  of  the  lung  and  the  more  consider- 
able the  atelectasis.  The  pleund  surfaces  are  genendly  unaltered,  at  the 
most  slightly  opaque  and  of  diminished  lustre.  The  fluid  is  usuaDy  of 
■  a  watery  consistency,  the  specific  gravity  being  below  1015,  and  the 
I   quantity  of  albumin  less  than  thi^e  per  cent     (See  Ascites,  p.  9G8.)    It 
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contains  occasional  leukocytes,  red  blood-corpuscles,  and  desq 
endothelium,  which  may  1j€  fattily  degenerated,  and  does  not  coagnhte 
spoutaiieouiily  unless  the  hydrothorax  is  of  loug  duration  or  eomplicaled 
with  pleiuisy.  Tlie  fluid  sometimes  contains  chyle,  chyloihorax^  presmDA* 
bly  from  ohstructiou  of  the  thomcic  duet  or  from  rupture  of  one  of  ite 
intm-thoraeic  branchas,  Tlic3  flnid  then  resembles  milk  in  c^lor,  though 
it  is  sometimes  pink  from  the  presence  of  blood.  In  the  course  of  several 
bourn  after  its  removal  a  creamy  layer  forms  on  the  surface. 

SYiMPTOI^ib. — Hydrothorax  pi-oduces  but  little  distm-bance  unless  the 
quantity  of  fluid  is  lai^ge.  The  circulation  and  respiration  are  then  d 
tui^bed,  and  a  sense  of  substernal  constriction,  a  quick,  weak  poi^^! 
cyanosis,  and  dyspncea  results  These  symptouLS  may  ai'ise  when  a  small 
quantity  of  fluid  only  is  present,  especially  if  there  is  cardiac  inoompd- 
tency. 

DiAGNosia — The  presence  of  free  fluid  in  the  pleural  cavity  is  iieadflj 
recognized  from  the  localized  dnbiess  and  absence  of  respiratory  sounds^ 
the  physical  signs  quickly  changing  with  the  alteration  of  the  position 
of  the  patient.  The  dropsical  nature  of  the  fluid  is  indicated  by  tbe 
evidence  of  general  dropsy  and  the  absence  of  fever  iuid  of  pleuritic 
pain,  and  is  confirmed  by  the  characteristics  of  the  aspirated  fluid,  la 
encapsulated  or  in  unilateral  hydrothorax,  esi>ecially  when  of  long  standi 
ing,  the  diagnosis  may  be  difficult,  since  chronic  pleurisy  with  liquid' 
exudation  often  pursues  a  latent  coui^se  and  the  characteristics  of  ibQJ 
fluid  mijy  not  differ  from  thase  of  the  fluid  of  chronic  hydrothorax. 

ProCtNosis,— Since  hydrothonix  is  a  symptom  merely,  the  prognosis 
depends  upon  that  of  the  disease  wbkb  occasions  it.  It  Ls,  therefore, 
often  favorable  when  due  to  remediable  dLsturbanees  of  nutrition,  u 
in  various  amemie  conditions  and  in  acute  nephritis.  AVIien  due  to 
obstructive  disease  in  the  heart  or  lung  or  to  iutra-tboracic  tumors^  the 
prognosis  is  unfavorable,  since  the  hydrothorax  then  usually  represent* 
the  terminal  stage  of  these  affections.  According  to  Bargebuhr,  who 
has  collected  twenty-two  ca^^es  of  chylothoraxj  its  prognosis  is  ttnfiivo^ 
able,  seventeen  of  the  patients  having  died. 

TEEATMEXT.-=lmmediate  aspiration  should  Ixi  performed  in  an  ex* 
tensive  hydrothorax.  If  there  be  a  tendency  to  reaecumulation  of  fluid, 
the  jjatient  should  bo  freely  purged  with  salines  or  elaterium,  and  hy- 
dragogue  diuretics  or  diaphoretic's  should  l>e  exhibite*!.  The  disease  *>f 
condition  which  produces  the  hydrothorax  must  be  carefully  treatetL 

In  chylothoiax  repeated  tapping  is  undesirable,  in  consequence  of 
removal  of  a  highly  nutritious  fluid,  unless  the  symptoms  from  p; 
are  marked, 

Hj^MOTHORAX. 

Definition.— The  presence  of  blood  in  the  pleui-al  cavit>% 
Bleeding  takes  place  into  the  pleund  cavity  in  consequence  of  laeem- 

tion  of  the  inti'a-thoracic  blood-vessels  from  wounds  of  the  tiioradc 
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M'all  or  of  the  lung,  or  from  riiptru'e  of  an  aneurism  of  tlie  aorta  or  of  an 
intercostiil  ari:€ry.  Hiemotliorax  occurs  also  wlien  the  pleura  is  ruptured 
in  Ciise  of  Lemorrhage  into  a  gangrenous  or  tulHjrcular  cavity. 

The  resulting  symptoms  are  those  of  a  Butlden  anaemia,  and  vary 
according  Ia}  the  quantity  of  blood  which  escapes.  The  initial  pain,  of 
obvious  or  concealed  origin,  is  immediat'ely  followed  by  vertigo  and  weak- 
ness and  by  rapid,  perhaps  difficult,  breathing.  The  skin  is  pale,  the  pulsa 
is  quick  and  soft,  aud  in  severe  hemorrhage  the  face  becomes  piiichtHi, 
the  skin  cool  and  moist,  and  the  respimtion  long-dmwn.  The  blood, 
■when  limited  in  quantity,  may  be  quickly  absorbed.  If  considerable  in 
amount,  and  especially  if  clotted,  absorption  may  be  prolonged  over  a 
j>eriod  of  weeks,  the  clots  often  becoming  encapsulated  at  the  bottom 
of  the  pleural  awity*  AVlien  infection  of  the  pleura  is  associated  with 
hsemothorax,  as  in  wounds  or  in  ruptured  pulmonary  cavities,  pleurisy, 
tisually  sui>purative  or  ichorous,  results.  The  signs  from  auscultation 
and  percussion  are  the  same  as  in  hydrothorax,  and  the  diagnosia  is 
based  upon  the  symptoms  of  a  rapidly  progressing  anaemia,  the  physical 
examination  of  the  chest,  aud  the  aspiratiou  from  it  of  blood. 

The  prognosis  depends  upon  the  cause,  and  may  be  favorable  in  case 
of  woumls  but  is  necessarily  fatal  iu  ruptured  aoitic  aneurism.  In  fatal 
cases  death  may  take  place  quickly  in  consequence  of  the  extent  of  the 
hemorrhage,  and  symptoms  of  collapse  are  then  likely  to  be  foDowed  by 
sopor  or  coui^ilsions.  When  severe  pleiuls}^  accompanies  the  hemor- 
rhage the  prognosis  and  treatment  are  essentially  those  of  the  pleurisy, 
and  vary  according  to  its  etiology  and  natui*e, 

PLEURITI3,     PLEURISY. 

Etiology.— Inflaumiation  of  the  pleura  is  of  great  frequencyj  evi- 
dences of  the  occurrence  of  this  disease  at  some  time  in  life  being  found 
in  the  large  majority  of  post-mortem  examinations.  It  occurs  at  all 
age6|  in  men  more  often  than  in  women,  and  particularly  during  the 
winter  an<l  early  spring.  A  distinction  Ls  usually  made  between  primaiy 
and  secondary  pleurisy.  The  former  is  rare,  and  is  attributed  to  expo- 
sure to  cold  or  to  injur}\  Most  cases  of  pleurisy^  however,  are  secoudar^^ 
—that  is,  occur  iu  the  course  of  various  diseases  with  which  they  are 
more  or  less  intimately  connected  and  of  which  they  represent  a  compli- 
cation, although  the  distin^btinces  from  the  pleurisy  may  surpass^  those 
of  the  original  di&(?ase.  These  diseases  are  usually  of  stiiietures  covered 
by  the  pleura,  especially  the  lungs  :  hence  pleurisy  is  frequent  in  pulmo- 
nary  tul>erculosis,  pneumonia^  broucho-pneunionla,  pulmonarj'  embolism, 
gangrene,  and  aliseess.  In  consequence  of  the  propinquity  of  the  pleura 
it  is  inflamed  frequently  in  the  course  of  pericarditis,  in  tuberculous  af- 
fections of  the  spine,  ril>s,  sternum,  and  the  subpleural  l^Tnphatic  glands, 
and  in  cancer  of  the  oesophagus.  It  occurs  often  when  the  peritoneum 
covering  the  diaphragm  is  inflamed,  in  general  peritonitis,  and  in  the 
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course  of  abscess  of  the  livery  of  appendicitis,  and  of  ulcer  and  cancer  of 
the  stomach*  Pleurisy  is  one  of  the  complications  of  acute  infectiCMii 
diseases,  especially  those  in  which  the  respiratory  tract  is  sooner  or 
latier  affected^  as  measles,  diphtheria,  iiifluenzaT  typhoid  fever,  andseptico- 
pyiBmia.  It  is  of  occasional  occurrence  in  acute  articular  rheuniatisni, 
also  in  nephritis,  gout,  and  syphilis.  The  diseases  in  which  pleuri^  ii 
oftenest  found  are  pulmonary  tuberculosis,  pneumonia,  and  broiidM>- 
pueumonia. 

It  is  the  prevalent  opinion  that  micro-organisms,  either  alone  or  ia 
combination,  their  products,  and,  perhaps,  chemical  irritants  of  other 
origin  are  the  immediate  causes  of  the  inflammation  of  the  pleura,  and 
are  conveyed  to  this  membrane  by  means  of  the  blood-vessels  or  lym- 
phatics. The  ease  of  their  dii-ect  passage  from  parts  covered  by  the 
pleura  is  readily  undemtood^  and  their  ti'ansfer  by  means  of  the  circula- 
tion from  remote  parts,  as  in  erysipelajs,  phlegmonous  iodammation,  &uj>* 
purativo  c^teomyelitis,  or  gonorrh(Bi\^  is  feasible.  Various  bacteria  have 
been  found  in  the  pleuritic  exudation,  especially  when  it  is  purolenL 
These  are  the  diplococcns  of  pneumonia,  the  streptococcus  pyogenes,  the 
staphylococcus  i>yog©ii<5s,  and  the  liacillus  of  tuberculosis.  The  diplo- 
coceas  of  pneumonia  is  present  particularly  in  the  pleurisy  a^ssociated 
with  pnenmouia,  metajmeum&nic  pleiirisi/^  and  is  the  \^ariet}"  usually  focuMi 
in  the  empyema  of  chilib^en, ^according  to  Levy,  in  two-thirds  of  the 
cases.  The  streptococcus  is  found  more  often  in  the  emijyema  of  adults 
than  in  that  of  childreu*  Otlier  bacteria  are  more  rarely  seen,  as  Fried- 
liijider- s  bacillns,  the  tyi^jhoid  bacillus^  the  colon  bacOkts,  the  gonoooodu^ 
the  protens  vulgaris,  and  varions  saprophytic  bacteria*  The  aasertioiD 
often  made  that  tuberculosis  is  the  chief  cause  of  pleui^isy  is  based  rather 
upon  clinical  and  anatomical  than  upon  bacteriologicnl  evidence.  Plea 
risy  often  occui-s  in  pemons  sufferiug  from  tuberculosis  or  in  whoi 
tuberculosis  subsequently  develops,  and  evidences  of  pleurisy  are  nsoalif 
associated  with  those  of  pulmonjuy  tuberculosis.  The  bacilli  of  tubercn* 
losis,  however,  are  rarely  found  in  the  exudation,  and  then  especiallf 
when  the  fluid  is  purulent.  The  assumption  that  nearly  three^fourths  of 
all  cases  of  serous  or  fibri no-serous  pleurisy  are  due  to  tuljerculosis  is  b^ 
justified  by  the  observations  of  Eichhoi-st,  who  found  tliat  guinea- pigi 
became  tuberculous  when  inoculated  with  the  serum  from  fifteen  out  rf 
twenty-three  crises,  sixty-five  and  two-tenths  per  cent.,  of  acute  pi 
occurring  suddenly  without  obvious  cause  doriug  health.  It  is  fil^thc^ 
more  supported  by  the  estimate  that  from  one-third  to  one-half  of  tlrt 
patients  with  simple  pleurisy  sooner  or  later  become  tul>erculous.  Tb^ 
sero-fibrinous  exudation  of  pleurisy,  as  a  rule,  contains  no  !)actenai, 
although  in  it,  according  to  the  ol>servatious  of  Netter,  Prudden,  and 
others,  tlie  diplococcus  of  pneumonia,  the  streptococcus,  and  the  staphylo- 
coccus nmy  he  fouud.  The  pm^ulent  exudation  usually  contains  baetcdi), 
the  diplococcus  of  x>ueumouia  being  present  generally  as  the  only  micro* 
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organism, — according  to  Xetter,  in  nearlj^  one*half  of  tlie  oa.ses,— and 
pneumonia,  as  a  rule,  is  assoeiated*  The  diplococcus  of  pneumonia  may 
be  present,  however^  in  empyema  when  there  is  no  lobar  pneumonia. 
The  streptococcus  is  the  variety  oftenest  found  in  suppurative  pleurisy 
indejiendent  of  pneumonia,  and  the  staphylococcus  is  oulj^  occii«ionaliy 
fomid*  Although  the  tji^hoid  bacillus  htis  been  isolated  in  pleurisy 
occurring  in  tyx>hoid  fever,  usually  other  bacteria  are  present,  espe* 
cially,  according  to  Weintraud,  the  staphylococcus  pyogenes.  While 
bacteria  may  be  the  immediate  cause  of  pleurisy,  it  is  presumable  that 
expasnre  to  cold  and  injuiy,  and  the  various  diseases  in  which  pleurisy  Is 
a  complicatiou,  promote  the  growth  of  the  bacteria  by  affording  suitable 
conditions  lor  their  development. 

MoRBiB  Anatomy, — The  infiamed  pleura  presents  various  appear- 
ances, according  to  the  st^age  and  severity  of  tlie  infiamniatiou,  Thej^  are 
circtimscril>ed  or  diffused,  and  when  limited  to  the  vichiity  of  the  dia- 
phmgm  characterize  dUtphraf^matic  pletaisi;.  At  the  outset  the  pleura  ia 
injected  and  without  lustre,  but  soon  it  becomes  thiclcened,  opaque,  and 
cx)vered  with  a  thin  layer  of  fibrin^  which  causes  a  roughening  of  the 
surface.  At  this  stage  of  the  disease  the  alterations  ai-e  designated  dry 
pleurisy  or  fbrhiotis  pleurisy. 

In  the  further  progress  of  the  infiannuation  the  swollen  pleura  be- 
comes opacjue  fixjm  cellular  infiltration,  luiuute  hemorrhsigf's  are  fre- 
quent, and  the  snbpleural  fibrous  tissue  also  is  swollen  from  cellular 
and  serous  infiltration.  In  the  pleunU  cavity  a  more  or  less  abundant 
exudation  of  serum  and  fibrin  is  accumulated.  This  exudation  varies 
in  different  cases  in  the  relative  proportion  of  serum  and  fibrin,  and  ac- 
cordingly the  pleurisy  is  designated  serous,  sero-Jibrmotis^  or  JibHno-semus. 
The  fibrin  may  appear  in  the  thin,  pale  yellow  fluid  as  fioccidi,  or  form 
maaaes  soaked  with  serum,  or  be  prescmt  as  adhesions  between  the 
opposite  pleural  surface^H.  The  quantity  of  seruna  may  be  as  high  as 
four  quarts.  It  often  coagulates  after  exposure  to  the  air,  and  con- 
tains lenkocj-tes  and  occasional  endothelial  cells.  These  fibrinous  adhe- 
sions not  infrequently  enclose  spaces  in  which  the  serum  is  retained^ 
enei/sied  pleunHif^  and  when  the  enclosed  space  is  Ixtween  the  lobules  the 
condition  is  known  sis  interlobular  plemisf/.  In  other  cases  the  exudation 
is  purulent,  empyema.  This  variety  is  rare  at  the  outset,  except  in  the 
metapneumonic  pleurisy  of  children,  but  fi'oquently  follows  an  earlier 
serous  or  sero-fibrinous  exudation.  The  pus  is  thin  or  thick;  yellow  or 
greenish  yellow,  usually  odorless,  and  ilm  quantity  of  fibrin  is  generally 
moderate.  In  iehorom  pleurisy  the  pus  is  thin,  of  a  grayish  color,  and 
exceedingly  offensive  in  consequence  of  the  admission  of  putrefactive 
organisms  from  gangrene  of  tlie  lung  or  troni  a  fistuloim  communication 
with  the  alimentar],'  canal,  or,  more  rarely,  from  the  use  in  treatment  of 
unclean  instruments.  The  liquid  exudation  at  times  contains  more  or 
less  blood,  the  condition  then  being  known,  as  ketiwrrhaffic  pleurisy.     This 
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Tariety  4s  associated  usuully  with  tubercles  or  cancer  of  the  pleura,  with 
nephritLs,  with  fibrous  hepatitis,  ami  with  the  hemorrhiigic  diath^sea. 
The  exudatiou  also  may  contain  blood  if  the  vessels  are  lacei*ated  wh«i 
the  chest  is  tapped,  and,  in  rare  iiistauces,  iudepeodeutly  of  the  above* 
mentioned  conditions* 

In  pleuriisy  with  abundant  liquid  exudation  the  lung  is  retracted,  and 
in  extreme  ca^^es  is  compressed  into  a  flat  mass  along  the  spine  at  Uie 
upper  and  posterior  portion  of  the  chest.  The  compressed  lung  is  deuse^ 
non-crepitiuit,  and  of  a  pale  gray  color,  from  diminution  in  the  quantity 
of  blood.  The  heart  and  the  metliastinal  tissues  also  are  displaced  to- 
wards the  side  of  the  chest  which  is  free  from  disease,  and  the  affected 
half  of  the  diiiphragm,  with  the  subjacent  spleen  and  stomach  or  liver,  is 
pushed  downward. 

If  the  exudation  is  absorbed,  the  pleura  subsequently  may  appear 
normal  or  may  present  tlie  characteristics  of  a  chronic  pleurisy.  These  am 
manifested  by  fibrous  plates  of  various  thickness,  frequently  associated 
with  defiirmity  of  the  lung,  and  there  may  be  few  or  many  fibrous  adhe- 
sions of  greater  or  less  density,  sometimes  obliterating  the  pleural  cavity 
and  making  it  necessary  in  the  removal  of  the  lung  to  tear  away  the 
costal  pleura.  Thickening  of  the  pleura  imd  the  Ibrmation  of  fibrous 
adhesions  always  result  when  the  process  of  absorption  extends  over  a 
long  time.  The  delayed  absorption  is  moi^  likely  to  occur  when  thene 
ia  abundant  fibrin  or  pus,  and  the  inllammatorj^  product  then  frequently 
becomes  inspissated,  encapsulated,  and  calcified.  The  earthy  salts  often 
are  deposited  also  in  the  adhesions  and  in  the  thickened  pleura.  In 
consequence  of  the  shrinkage  of  this  new-ti>rmed  fibrous  tissue  the  lung 
is  prevented  from  expanding,  the  wall  of  the  afiectyed  half  of  the  chest 
collapses,  the  intercostal  spaces  are  obliterated,  the  rilis  overlap,  and 
latei-ul  curvature  of  the  spine  Utkes  place.  The  other  half  of  tlie  chest 
becomcij  dilated  from  compensatory  emphysema  of  the  contained  lung. 
At  tim<?s  a  growth  of  fibrous  tissue  extends  from  tlie  pleura  into  tho 
lung,  producing  a  chronic  interstitial  pneumonia,  usmilly  associaled 
with  bronchiectasis  and  emphysema,  the  effects  of  which  are  described 
in  the  article  on  fibrons  i>neumonia. 

In  suppurative  pleurisy  or  empyema.,  when  unrelieved  by  appropriate 
treatment^  destruction  of  the  pleura  is  Ukely  to  occur,  and  the  pus  i9 
discharged  either  through  the  lung  or  through  the  thoracic  wall.  Pea^ 
foration  may  take  place  into  a  lai*ge  bronchus,  when  the  pus  escapes 
through  the  mouth,  or  into  numerous  alveoli,  in  which  c^ise  the  lung 
becomes  infiltrated  with  pus.  When  the  costal  pleura  is  destroyed  tha 
intercostal  muscles  are  perfomted,  and  the  pus  appears  beneath  the  skin, 
usually  near  the  lower  part  of  the  sternum,  as  an  aliscess,  which  often 
discharges  spontaneously,  sometimes  in  the  vicinity  of  the  navc^l,  empt^ema 
necessiktiis.  Perforation  of  the  pericardium,  of  the  diaphragm,  and  of 
the  oesophagus  also  may  occur.     When  the  diaphragm  is  perforated  the 
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pois  may  enter  the  peritoneal  cavity  or  the  stomachy  or  extend  along  tlie 
retroperitoneal  tissues  and  point  in  the  groin  or  perineum,  and  niay  be 
discliarged  even  into  the  bladder*  When  the  fistaloj  have  existed  for  a 
long  time,  the  deformity  of  the  lung  and  thorax  previously  mentioned 
is  constant,  and  more  or  less  extensive  amyloid  disease  of  the  abdominal 
organs  is  likely  to  be  present. 

Sy^tptoms. — The  method  of  onset  of  pleurisy  varies  extremely.  In 
certain  cases  there  is  an  initial  chill,  followed  by  a  sharp  knife-like  pain 
in  the  chest>  aggravated  on  inspiration,  and  compelling  the  patient  to 
take  a  short  breath.  In  other  cases  there  is  a  gradually  increasing  sense 
of  weakness,  with  diminution  of  appetite,  and  shortness  of  breath  on  ex* 
ertion  is  the  lii'st  symptom  that  calls  attention  to  the  existence  of  the 
disease.  In  such  cases  of  i^iient  pleurUif  the  client  may  contain  a  large 
qnaotity  of  fluid  and  the  patient  be  occupied  with  his  customary  pur- 
suits, A>s  a  rule^  however,  thoracic  pain,  stabbing  or  stitch-like  and  re- 
feri-ed  to  the  region  of  the  nipple  or  axilla,  is  prc^sent  in  the  early  stage 
of  pleurLsy.  In  diaphragmatic  pleurisy  the  pain  follows  the  line  of  the 
costal  insertions  of  the  diaphragm,  and  sometimes  extends  into  the 
shoulder  and  neck  ;  and  in  this  variety,  according  to  De  Mussy,  the  paiu 
is  most  severe  one  or  two  finger- breadths  from  the  median  line  and  on 
a  level  with  the  tenth  rib.  There  is  a  frequent  dry  cough,  usually  sup- 
pressed through  fear  of  increasing  the  pain,  and  hiccough  is  frequent 
in  diaphragmatie  pleurisy,  although  the  presence  of  this  symptom  in 
l>leuiisy  is  not  to  be  regarded  as  indicating  an  esijecial  localization  of  the 
inflammation  in  the  pleural  covering  of  the  diaphragm.  The  temperature 
is  elevated  two  or  three  degrees^  and  the  frequency  of  the  respiration  and 
pulse  is  increased.  In  dry  pleurisy  there  may  be  little  or  no  fever  ;  in 
senjus  pleurisy  it  is  moderate  in  degree,  but  in  suppurative  pleurisy  the 
temperature  is  frequently  as  high  as  lOS*^  or  WV^  F.,  and  wide  varia- 
tions  between  the  morniiig  and  the  evening  temperature  occur.  Intercur- 
rent chills  are  also  present*  Sweating  is  frecineut  and  olten  profuse  in 
suppurative'  pleurisy.  In  the  course  of  a  w^eek  or  two  as  tlie  exudation 
increases  in  quantity  the  stitch-like  pain  disappears  in  consequence  of 
the  separation  of  the  inflamed  pleural  surfaces,  and  is  replaced  by  a 
sense  of  distention  and  weight  at  the  hwer  part  of  the  thorax,  but 
the  dyspncea  becomes  more  considerable.  The  greater  the  quantity  of 
the  liquid  exudation  the  more  likely  is  cyanosis  to  l>e  present.  There 
is  also  a  sense  of  substernal  constriction,  especially  when  the  heart  is 
displaced,  and  there  is  pain  in  the  lower  part  of  the  chest  from  the 
pressure  of  the  exudation. 

TI)e  patient^  if  confined  to  the  bed,  prefei*8  to  sit  upright,  or  with 
the  back  supported;  if  in  the  lateral  position,  he  usually  lies  upon  the 
diseased  side.  In  diaphragmatic  pleurisy  the  body  is  bent  forward^ 
the  hands  are  frequently  ajiplied  to  the  sides  to  restrain  the  movements 
of  the  chest,  and  the  expression  is  one  of  great  suffering. 
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Physical  Examination. — On  inspection,  when  there  iB  considerable 

serous  exudation^  distention  of  the  thorMx  is  perce]>tible.  The  intercostal 
spaces  ai'O  promiueut,  and  al>8eiit  or  diniiuislied  motion  of  the  distended 
chest  is  appai'cnt.  The  apexd>eat  of  the  heart  mi\y  be  ontside  of  the 
nipple  in  extensive  plenrisy  of  the  right  ehe-st^  and  may  lie  inviisibleor 
found  at  the  right  of  the  sternum  in  pleurisy  of  the  left  half  of  the  chest 
On  palpation  there  is  recognized  by  the  hand  a  rubbing  sensation  in  drj 
pleurisy  and  impaired  mobility  of  the  chest  in  the  sero-fil»rinous  varie^. 
Especially  important  as  indicative  of  liriuiil  exudation  is  the  abeenoe  of 
vocal  fremitus.  In  case  of  displacement  of  the  spleen  or  the  liver,  thest 
orgiius  are  to  l>e  felt  through  the  abdominal  wjdL  Percussion  gives  evi 
dence  of  tlie  presence  of  the  exudation  when  more  than  six  ounces 
accumulated^  since  extreme  dalness  or  flatness  and  a  sense  of  resistmice 
to  the  percussing  finger  arc  caused.  The  limits  of  the  upper  border  of  lial- 
ness  vary  in  accordance  with  the  quantity  of  tin  id  presents  In  left-sideil 
pleurisy  the  dnlness  is  to  be  recognized  first  in  Tmube' s  semilunar  spaoe^ 
where  the  stomach  is  overlain  by  the  complementary  space  of  the  pleural 
cavity.  When  the  quantity  of  fluid  is  moderate,  not  extending  above 
the  inferior  angle  of  the  scapula,  the  upi>er  border  of  dalness  is  osuaUj 
transverse.  With  considerable  degrees  of  exudation  the  line  of  dolnett 
forms  a  curve  the  highest  point  of  which  is  in  the  axilla.  Damoisen  , 
asseiied  that  the  upper  border  of  dulness  formed  a  piu^abola  with  thdB 
highest-  point  in  the  axillary  line,  Ellis  also  found  the  highest  point  of  ^ 
dulne^ss  in  the  axillary  line,  from  which  the  upper  border  of  duluesB  in- 
clined slightly  downward  towaj'ds  the  sternum.  He  discovered  that  the 
curved  line  of  dalness  between  the  spine  and  the  axilla  was  shaped  like 
the  let  ter  S,  This  observation  was  corroborated  by  Garland  by  means  of 
experiments  on  animtds*  When  the  chest  is  filled  with  fluid  the  letter  S 
outline  disappears  and  the  curve  rapidly  rises  to  its  highest  i>oint  at  the 
top  of  the  shoulder,  resonance  being  found  only  at  the  upper  pait  of  tlie 
chest  between  the  scapula  and  the  spine  and  beneath  the  clavicle,  where 
it  has  a  tympanitic,  and  at  times  on  strong  percassion  a  cracked-pot^  chitf^ 
acter,  best  to  be  heard  by  listening  at  the  open  moutli  of  the  patient  The 
tympanitic  resonance  is  at  times  higher  in  pitch  when  the  mouth  is  open 
than  when  shut^  The  outline  of  the  displaced  stouiiieh  or  liver  is  to  be  ! 
determined  also  by  percussion.  On  auscultation  in  the  vicinity  of  the 
seat  of  pain  in  the  early  stage  of  pleurisy  there  is  to  l>e  heard  on  inspini* 
tion  and  expiration  a  continuous  sound,  often  compared  to  the  creakhi|f  ] 
of  leather,  the  pleuritic  friction-sound,  due  to  the  rubbing  of  the  appost^l 
I>leui*te  roughened  fi\ira  adherent  fibrin.  As  the  liquid  exudation  aoca* 
mutates  thlg  sound  disappears,  and  the  respiratory  and  vocal  sounds  an?  ] 
feeble  or  absent.  When  the  liquid  exudation  is  excessive  and  produces 
compression  of  the  king  the  breatliing  is  bronchial,  being  loudest  at  the 
upper  part  of  the  chest>  and  especially  in  the  back,  and  may  be  appaniDl 
as  a  distant  sound  in  the  region  of  dalness,  but  in  children  may  be  m 
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loud  as  to  suggest  consolidation  of  the  lung.  Tlio  voice- sound  also  is 
feebly  transmitted,  exe^^pt  in  Uie  i^egioo  of  bronchial  breathing,  in  which 
place  there  is  bronchophony,  and  not  infrequently  in  extensive  serous 
exudation  the  transmitted  voice-sound  has  a  peculiar  nasal  chamcter 
com  paired  to  the  bleat  mg  of  a  goat^  and  de^iignated  legophony.  Accord- 
ing to  Baceelli,  the  whispered  voice  is  transmitted  through  a  serous  but 
not  through  a  purulent  exudation. 

In  the  course  of  two  or  three  weeks  after  the  onset  of  fibrinous 
pleurisy,  or  when  there  is  but  little  serous  exudation,  the  fever  sub- 
sides^ the  exudation  is  absorbed,  the  friction -sound  is  agaiu  to  Ix^  heard, 
tiiough  eventually  disiippearing,  and  recovery  takes  x>lace  by  re.solution. 
If  the  fever  persists  into  the  third  or  the  fourth  week  and  the  pliysical 
signs  of  exudation  are  present,  the  disease,  if  uuti-eafced,  may  become 
chronic,  lasting  for  months,  in  which  case  its  tuberculous  nature  is  es- 
pecially to  be  suspected,  Tlie  serous  fluid  then  may  bo  gradually  ab- 
sorbed^ and  a  i>ermaneut  thickening  of  the  pleura  with  possible  incom- 
plete expansion  of  the  lung  and  deformity  of  the  chest  l3e  the  result. 
If  the  liquHl  exudation  is  extreme,  sudden  death  may  occui-  from  pul- 
monary embolism^  from  oedema  of  the  unaffected  lung,  from  weakened 
action  of  the  heart  in  consequence  of  its  displacement,  or,  according  to 
BarteLs,  in  left-sifled  pleurisy  from  obstruction  of  the  passage  of  blood 
tlirough  the  inferior  vena  cava  in  consequence  of  its  compression  by 
the  exudation* 

Suppurative  pleurisy  occurs  at  all  ages,  and  when  metapneumonic  is 
usually  limited  to  the  region  of  the  affected  lobe,  not  becoming  manifest 
until  at  least  a  week  after  the  pneumonia  has  begun.  The  constitutional 
disturbances  in  empyema  ai^e  apt  to  be  considerable,  but  the  affection  of 
respiration  is  often  slight  There  is  frequently  a  marked  leukocytosis, 
and  peiitonuria  has  been  observed.  When  the  wall  of  the  chest  is  per- 
forated and  the  pus  appears  beneath  the  skin,  so-Cidled  empyema  neces- 
sitatis, obdema  of  the  skin  over  the  lower  portion  of  the  che.st  usually 
precedes  the  appearance  of  the  pus,  which  is  indicated  by  the  appear- 
ance of  one  or  more  fluctuating  subcutaneous  tumors,  generally  in  the 
vicinity  of  the  fifth  rib  neai'  the  sternum. 

When  the  empyema  is  in  the  left'  half  of  the  che^t^  and   in  rare 

instances  in  empyema  of  the  right  half,  the  pulsations  of  the  heart  are 

transmilted  hy  the  exudation,  and  are  to  be  seen  or  felt  as  a  more  or  less 

forciljlc  hi^aving  of  the  chest- wall,  oftenest  in  the  second  and  third  inter- 

I     costal  spaces^  and  synchronous  with  the  beat  of  the  heart-,  intrapleural 

puUating  tmpyema.     The  pulsatioiuH  may  be  visible  also  in  the  superficial 

abscesses  occurring  in  empyema  necessitatis,  and  have  been  obsi^rvetl  not 

I     only  in  the  front  of  the  chest,  but  also  in  the  back  and  in  the  left  lumbar 

I     region*     Osier  and  Wilson  have  recently  called  especial  attention  to  the 

I     occurrence  of  pulsiiting  pleurisy,  and  in  the  collection  of  sixty-six  cases, 

I     mostly  in  males,  made  by  Wilson,  the  pleurisy  was  ou  the  left  side  in 
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sixty  one  caseSj  and  the  exudation,  almost  invariably  purulent,  was  intrs- 
pleural  in  twenty -eight  InstanceSj  and  was  manifested  as  an  empyema 
necessitatis  in  thirty -seven  cases.  Important  in  the  production  of  pal- 
sating  plenrisy  are  a  weakness  of  the  intercostal  miiiicles  or  a  perforatioa 
of  the  parietal  pleura  and  strong  cardiac  action.  Tonlmin  has  showii 
that  an  incre^ised  intra- pleural  pressure  is  not  essential^  since  the  aspira- 
tion of  se^'ei-al  ounces  of  tluid  wils  not  followed  by  cessation  of  tlie 
pulsation. 

Pneumothorax  is  a  frequent  complication  of  empyema,  (See  Pneumo* 
thornXj  page  770.)  Perforation  into  the  bronchi,  so  often  recovered  &oiUf 
is  sonietimes  a  cause  of  immediate  death  by  the  flooding  of  the  longs 
with  pus. 

Diagnosis. — The  suspicion  of  a  pleurisy  is  excited  by  the  occurreiw 
of  thoracic  pain,  a  short  dry  cough,  rapid  i*espiratioD,  and  elevated  tem- 
perature. The  diagnosis  is  based  essentially  upon  the  physical  signsL  ; 
Since  many  of  the  symptoms,  and  such  of  the  signs  as  dulness  on  per*  ■ 
cussion,  bronchial  breathing,  and  broyehophony,  attimc^  occur  in  bolh 
plenrisy  and  pnennionias,  these  diseases  are  not  infi^uently  confounded. 
In  typical  cases  with  abundant  exudation  there  Is  but  little  difficulty  in 
diagnosis,  since  the  onset  of  pneumonia  is  sudden  and  usinilly  annonnced 
by  a  chill,  which  is  immetliately  ft)l lowed  by  a  marked  elevation  of  tew- 
peraturcj  pursuing  a  relatively  typical  course.  There  is  a  chanicteristic 
riLsty  sputum,  and  the  chlorides  of  the  urine  ai*e  markedly  diminished. 
Abundant,  fine,  moist,  subcrepitant  niles  ai-e  followed  by  bronchial 
breathing  and  bronchophony,  to  be  replaced  by  the  n*turn  of  the  r&leet 
In  plenrisy,  on  the  contrary,  the  onset  is  neither  so  sudden  nor  so 
violent,  the  fever  is  lower,  the  discomfort  is  less,  and  rusty  sputa  are 
absent.  At  the  outset  a  continuous  rub  is  to  he  heard,  instead  of  sab- 
crepitant  r/lles  at  the  end  of  inspiration.  Whert}  dnlness  is  present 
the  chest  is  distended,  the  vocal  and  respiratory  sounds  are  distant  or 
absent,  not  bronehiah  the  vocal  fremitus  is  diminished,  and  the  physi- 
cal signs  are  not  limited  to  the  lobar  structure  of  the  lung.  When  the 
bronchi,  however,  are  obstructed  in  pneumonia,  bronchial  breathing  u 
absent  and  the  sonnds  of  the  voice  are  not  tninsmitted.  and  in  modemto 
pleuritic  exudation,  especially  when  circumscrilK^d  Ijetween  the  lobes, 
there  may  be  no  characteristic  dnlness.  Localized  dnlness  and  feeble 
respii*atory  and  voc^al  sounds  may  he  produced  also  by  plenral  thicken- 
ing and  by  thoracic  tumors.  The  al>sence  of  fever,  the  sliiw  progress  of 
the  disease,  and  the  freedom  from  symptoms  of  pressure  upon  the  larger 
bronchi  and  blood-vessels  may  aid  in  the  diagnosis  of  the  tumor,  but 
are  of  little  avail  in  differential ing  pleural  thickening  from  pleuritic 
exudation.  In  pulsiding  pleurisy  the  presence  of  aneurism  is  not  in- 
frequently suggested,  and,  although  in  general  the  absence  of  munnnrs 
and  the  seat  of  the  dnlness  and  pulstition  ai e  sufficient  in  diagnosis,  the 
possibility  of  doubt  is  not  always  thus  to  be  excluded.    The  pulsating 
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tumor  of  empyema  necessitatis  also  may  be  so  seated  as  to  suggest  an- 
eurism, but  its  tension  is  influenced  by  i-espiratlony  and  pressure  may 
empty  the  sac. 

Sooner  or  later  an  exploratory  puncture  of  the  chest  is  likely  to  be 
demanded  for  therapeutiCj  if  not  for  diagnastie,  purposes.  It  is  praeti- 
cally  without  risk  if  the  ordinary  precautious  against  sei>tic  infection 
are  employ ed,  even  when  several  pnueturas  are  made,  which  are  some- 
times necessary,  especially  when  the  fluid  is  encapsulated*  The  with- 
»drawal  of  Enid  from  the  pleural  Ciivity  at  once  eliminates  pneumouia, 
pleuritic  thickeniugj  and  pleural  tumors,  unless  combined  with  liqnid 
exudation.  If  the  thiid  is  fi-ee  from  blood,  aneurism  is  excluded.  The 
inflammatory  instead  of  the  dropsical  nature  of  tlie  serous  fluid  is 
indicated  by  its  specific  gravity,  njiward  of  1015,  its  high  percentage 
of  albumin,  and  its  frequent  spontaneous  coagtflation.  A  bh>ody  fluid, 
in  the  absence  of  the  signs  of  aneurism^  is  suggestive  of  tuberculosis 
or  cancer  of  the  pleime,  but  may  be  found  in  pleurisy  independently 
of  these  affections,  as  htis  !>een  stated  in  the  section  on  morbid  auatoniy. 
The  presence  of  a  thick  pus  is  suggestive  of  a  metapneuniouie  pleurisy, 
and  the  recognition  of  the  diplocoecns  of  pneumonia  would  confirm 
this  view.  The  pns  is  thin  iu  empyema  from  streptococcus  inffeclion, 
and  botii  tliin  and  offensive  in  putrid  emi>yenia.  Cii"cumscril;»ed  dulness 
and  protrusion  of  the  intercostal  spaces,  dissociated  with  an  iiTegular 
range  of  temperature,  due  to  the  presence  of  pus  in  the  sulipleural 
tissuCj  peripleuriiisy  sometimes  occur  apparently  spontaneously,  and  are 

I  with  difficulty  to  be  differentiated  from  an  enciipsulated  empyema. 
Even  when  empyema  is  mtmifested  by  the  exploratory  puncture  it  may 
be  necessary  to  know  whether  the  exudation  is  above  or  below  the  dia- 
pbi^agm.  Empyema  or  pyopneumothorax  is  to  be  diffentiatcfl  from  sub- 
phrenic abscess  or  subphrenic  i>yopneumothonix  fii-st  by  the  enrly  symp- 
I  toms,  which  in  empyema  relate  to  rei^piration  and  not  to  digestion.  The 
signs  of  displacement  of  the  lung,  and  perhaps  of  displacement  of  the 
hearty  are  present  in  suppurating  i>leurisy  to  a  uuich  greater  extent 
than  in  subphrenic  peritonitis*  Especially  important,  according  to 
Litten,  in  the  differential  diagnosis  is  the  relation  of  the  phrenic  phe- 
nomenon to  dulness.  ^\T:ien  the  broad,  moving  shadow  indicative  of 
the  entrance  of  the  lower  border  of  the  lung  into  the  complementary 
space  is  seen  above  the  level  of  dulnc^ss,  the  cause  of  the  latter  is  below 
the  diaphragm.  The  upward  displacement  of  the  diaphragm  by  a  large 
abscess  of  the  liver  produces  tlie  effect  upon  the  lung  of  pleuritic  exu- 
dation, but  the  outline  of  dulness  is  convex  upward.  Circumscribed 
pleurisy  in  the  left  half  of  the  chest  may  with  difficulty  be  discrimi- 
nated from  periearditis,  in  the  fibrinous  stage  of  whirh  a  coutinnous 
»  friction-sound  is  to  l>e  heard  ;  Imt  its  persistence  when  the  breath  is  held 
excludes  its  pleural  origin.  When  the  pleuritic  exudation  is  liquid  and 
abundant  the  heart  is  dislocated,  but  the  dyspncea  and  discomfort  are 
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not  m  grexit  as  would  be  the  case  in  pericarditic  exudation  with  an  equally 
extensive  ai'ea  of  dulness. 

Prognosis. — The  prognosis  of  pleurisy  varies  mainly  in  a^x!ordanG6 
with  the  auatoinical  variety^  which  is  largely  dependent  upon  tiie  inmie* 
diate  cause*  In  general  it  has  teen  estimated  that  death  oceurH  from 
pleiu'isy  alone  in  about  five  per  cent,  of  the  cases.  Dr>*  or  fibrinous 
pleurisy  usually  terminates  favorably  in  the  course  of  a  few  weeks.  In' 
seroiLs  or  sero-fibrinooH  pleurisy  abnorption  of  the  fluid  may  take  plaet 
and  recovery  be  established  in  the  coui-se  of  a  mouth,  but,  as  previously 
stated,  death  may  occur  suddenly  when  tlie  quantity  of  the  liquid  esuilft- 
tiou  is  excessive.  This  vajuety,  however,  not  infrequently  pursues  a 
chrouie  coiu-se,  perhajis  mauift^stcd  by  frequent  recurrences,  and  esteuds 
over  a  period  of  nionths.  In  such  cases  the  prognosis  is  to  be  guarded, 
especially  since  nearly  one-half  of  the  sufierers  sooner  or  later  are  affli<^ed 
with  tuberculosis.  Pidmouary  phthisis  was  present  in  one-tliird  of  Bow- 
ditch's  cases  observed  in  the  course  of  tliirt^^  years.  In  hemorrli^gie 
pleurisy  the  prognosis  is  grave,  though  not  necessarily  hopeless,  from 
the  frequency  with  which  extensive  tuberculosis  or  malignant  disease  of 
the  pleura  is  associated.  Suppurative  pleiu'isy  has  a  doubtful  proguosk 
Frequent  recoveries  occurred  before  the  days  of  its  surgical  treatsuiait 
from  the  spontaneous  evacuation  of  pus  either  into  the  Inugs  or  thropgh 
the  walls  of  the  chest  in  empyema  necessitatis,  but  the  nioiiality  of  em* 
pyema  varies  largely  with  reference  to  the  cause  and  t4>  the  condition  of 
the  wall  of  the  chest  at  the  time  of  treatment.  Metapneumonic  empyeaaa, 
the  variety  associated  with  pneumonia  and  due  to  the  diplococcna  of 
this  disease,  has  a  mortality  rangiug  IxHweeu  two  per  cent,  and  ten  per 
cent.  In  children  it  is  freciueutly  recovered  from  after  a  single  aspiration 
of  the  pus.  Empyema  due  to  staphylococcus  infection  also  may  be  n*- 
covered  from  aller  simple  asi>inition.  If  the  pus  contains  streptoc^xxu 
the  prognosis  is  more  serious,  since  septic  infection  of  the  body  is  likely 
to  exist,  1>ut,  on  the  whole,  is  favorable,  provided  that  its  nature  iseaitjr 
discovered,  that  its  surgical  treatment  soon  follows,  and  that  there  are  no 
grave  complications*  The  prognosis  of  ichorous  pleurisy  is  also  serious 
but  not  necessarily  fiital,  if  early  surgical  treatment  is  instituted.  Em- 
pyema of  tubercular  origin  is  usually  sooner  or  later  Mab  either  from 
amyloid  disease  following  the  long-continued  drainage  from  the  chest  or 
from  tuberculosis  elsewhere.  When  there  is  extensive  deformity  of  iM 
chest  in  coiLseqneuce  of  chronic  pleurisy  and  inability  of  the  lung  to 
expand  froui  fil»rous  pneumonia,  the  prognosis  depends  essentially  upon 
the  coudition  of  the  heart,  the  right  side  of  which  becomes  dilated  and 
hypertrophied.  In  the  course  of  years  iusufliciency  of  the  heart  is  likely 
to  arise,  and  the  prognosis  becomes  that  of  an  iucompelent  heart. 

Treatment. — In  acute  sthenic  pleurisy  with  filirinous  exudation  im- 
mediate relief  to  the  pain  and  often  distinct  modification  of  the  diseaisQ 
can  be  obtainetl  by  local  blood-letting,  by  means  either  of  leeches  or  of 
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wet  cupfiy  to  the  extent  of  from  three  to  seven  ounces,  according  to  the 
strength  of  the  patient.  Dry  cups  sh4nild  never  he  iisetlj  as  in  thiihWiilled 
chests  tlieir  irritating  inlliienoe  imiy  extent!  tbrongh  to  the  pleura.  If 
thi*  i>ain  Im?  not  relieved,  strappii^g  the  affected  half  of  the  chest  in  the 
manner  pmctised  for  fnictiirr^  of  the  ribs  will  often,  by  suTcsting  resi>ira- 
tin  y  iiJo\'ement,  afford  great  comfort  t*j  thei  patient,  and  lessen  tlie  irri- 
tating inthiences  upon  the  inflamed  area  tkf  excessive  movement  In  some 
eiiiH*s  an  ice  bjig  is  agrt^al)le  to  the  patient,  and  may  be  employed.  IHore 
usually  warm  moist  applicalions,  as  poultices,  are  preferred.  Internidly 
calomel  should  lie  given  in  small  doses  al  regular  Intervals,  r^^^^^tly  *^t*  the 
pur|>o^  of  thoroughly  emptying  the  aliinimtary  canal,  but  largely  for 
the  effect  which  it  Inus  in  k^ssening  the  amount  of  tibrintKis  exiulation  and 
also  the  inflammatory  change^^  in  s**roiLs  mpmtn-anes.  Potassium  iodide 
is  in  no  way  capable  of  replacing  it,  and  even  in  chronic  pleurisy  with 
serous  exudation  the  power  of  the  itxlide  is  doubtfuL 

When  serous  ctfnsion  has  taken  place,  mustard  plasters  and  simi- 
lar rulx'facients  are  of  no  value,  and  it  is  doubtful  whether  the  local 
application  of  iodine,  though  much  practised,  hns  any  effect.  If  the 
iodine  be  iLScd  it  should  1h^  in  tlie  form  of  the  sat  united  solutioji  in  oil, 
which  should  be  well  rubl>ed  into  the  side  twice  a  day.  There  ctm  be 
no  doubt  as  to  the  great  valtie  of  large  blisters  during  the  forming  stage 
of  serous  effusion.  If  the  elfusion  does  not  increase,  they  should  be?  re* 
pesited  frequently  at  short  intervals.  The  so-cjilled  '*dry*'  treatment  has 
for  its  object  the  lessening  of  the  fluids  of  the  body  by  cutting  off*  the 
supply  of  water  :  it^  effectiveness  is,  however,  doulitfuh  The  liquid 
allowed  in  tht*  twenty-four  houi"S  is  reduced  to  eight  or  ten  tiuidounces, 
meat,  dry  bread,  eggM,  and  other  foods  containing  very  little  water  being 
selected  according  to  tlie  needs  of  tbe  case*  During  the  ^leriod  of  diet- 
ing salines  are  freely  to  l>e  given,  once,  twice,  or  three  times  in  the  forty- 
eight  hours,  according  to  the  strength  of  tlie  patient,— from  one  to  two 
ounces  of  Rochelle  Siilt,  or  from  half  an  ounce  to  an  ounce  of  Epsom  salt, 
in  a  little  water.  The  old-fashioned  diuretic  pill,  one  grain  each  of 
calomel,  digital i.s,  and  squill,  is  a  very  effective  diur(»tic  combination 
which  may  Ik^  employed— one  every  six  to  every  eight  hours— during  the 
di-y  treatment.  When  the  effusion  rapidly  fills  almost  the  whole  chest, 
or  when  in  spite  of  the  applit*ation  of  blistei^t  it  coidinues  to  increjise, 
aspiration  slu>utd  l>e  practise*!.  The  operation  properly  performed  is 
wnthout  danger  in  a  suitable  case. 

The  rule  fornudated  forty  yeare  ago  by  Henry  I.  Bowditch,  of  Boston, 
that  **in  any  case  of  even  moderate  effiLsion  lasting  more  than  a  few 
weeks,  and  in  which  there  should  seem  to  be  a  tendency  to  resist  ordinary 
mode  of  treatment,"  :ispiration  should  l>e  practised,  is  correct;  and  wheu 
the  pleural  fruity  is  found  full  of  fluid  there  should  be  no  waiting  to  test 
the  possibility  of  getting  rid  of  tlie  fluid  by  medicinal  treatment.     In 

Ee  of  paracentesis  thoracis  the  antisepsis  should  l:>e  abso- 
50 
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lute.     The  skin  should  Ije  thoroughly  wiished  with  soap  and  water,  tlm 
treated  for  ten  to  lifteen  niiuutes  with  a  solution  of  corrosive  sublinuiteJ 
1  to  500,   and,  after  the  use  of  ice  aud  salt  for   the  purpose  of  pn>-| 
dueing  local  ante^sthesia,  should  ng^in  be  well  washed  with  eighty  perj 
ceut.  alcohol  immediately  before  the  needle  is  introduced.     The  point  of 
election  is  in  the  seventh  interspace,  l^elow  the  centi^  of  the  a^lla,  <ir1 
in  the  eighth  interspiwH*,  at  the  outer  angle  of  the  scapula.     The  intKf- 
spatHis  may  Im  witlene<l  by  raising  the  point  of  the  ellxiw  outward  and 
ui>waril.     The  needle  .should  lie  tliriust  thi-ough  close  to  the  upper  margin 
of  the  rib,  so  as  to  avoid  the  iutercastal  artery.     The  iluitl  should  lie 
taken   away  not  too  rapidly,  from  one  to  four  pint^,   according  to  Uie 
amount  of  the  exuviate.     Any  symptoms  of  syncope  should  be  the  signal 
for  the  withdrawal  of  the  asjunitor,  since  sudden  death  is  said  to  hail 
occurred  during  pleural  aspiration. 

The  condition  of  great  distress,  with  albuminous  expe«.'toration  aodj 
dj'Kpnoia,  s|)okcn  of  by  some  writers,  we  lia\'e  never  seen.  It  is  mill 
rare  for  severe  coughing  to  come  on  after  some  of  the  fluid  has  been  taken  | 
out:  if  it  be  exceasive,  the  aspirating  needle  should  be  withdrawn  ;  aDdj 
if  the  cough  still  continue,  a  hyi^odermic  injection  of  morphine  Mhotild| 
be  given. 

After  the  aspiration  the  treatment  directed  for  the  removal  of  serous 
effusion  in  the  preceding  panigrax>hs  may  be  often  ath'antageously  prai^g 
tisetl  for  the  purpose  of  delaying  the  rciiceumnlation  of  fluid. 

The  treatment  of  empyema  is  that  of  abscess,  but  in  ehildi-en  a  single] 
aspiration  sometimes  cures  an  empyema;  if  it  f^iil  and  in  adulti^  whu^j 
ever  the  symptoms  may  l>t%  however  de^^perate  the  patient's  eonditioii^ 
may  appear,  the  pleura  should  l>e  freely  opened  and  thoTOughly  dniinecL 
If  the  euipyema  lie  an  old  one,  or  if  the  discharge  Ik*  in  any  degree  fetid* 
the  whole  ca\ ity  should  l>e  well  washe<i  out  with  warm  sterilized  water. 
Resection  of  the  rib  and  inseition  of  a  drainage-tube  are  often  ue<>essarv» 

The  general  treatmtmt  shi>uld  be  supporting  and  syniptomatic ;  ad* 
vantiige  in  often  found  in  allowing  the  patients,  jisthey  grow  stn:>nger,  to 
iLH(*  Si^veral  timers  a  tlay  an  appanitus  made  by  so  uniting  two  large  Wolfi* 
bottlas,  or  two  half-gjiUon  jam  with  rnbber  corks  doubly  perforated,  that 
the  patient  can  blow  backward  and  forward  from  one  to  the  other  a  half^ 
gidlon  of  water.  The  expansion  of  the  Inrjgs,  which  this  apparatus  is 
supposed  to  aid,  may  often  be  assisted  with  aih'aiitiige  by  the  eaatioo.<i 
use  of  the  pneumatic  cabinet  or  of  pulmonic  gymnantics^  and  after  con* 
valescenee  by  living  at  high  elevations. 

Chronic  pleurisy  is  to  be  tieated  by  aspiration  when  the  fluid  is  in 
excess,  by  repmted  blistering  followed  by  the  loc^d  use  of  a  saturated 
solution  of  iodine  in  oil,  and  by  buihling  up  the  general  condition  of  tht 
patient.  In  many  casi^s  tleep  br«»alhing,  the  pneumatic  cabinet,  and  otlier 
forms  of  respiratory  gymnastics  are  of  service.  When  it  is  possible,  ill  | 
an  obstinate  case  the  patient  should  live  in  a  dry,  equable  climate. 
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TUMORS    OF    THE    PLEURA. 

Primary  and  secondary  plemiil  tuiuorH  are  to  bo  found*  The  former 
are  fibroma,  lipoma,  osteoma,  siircoma,  and  eodotlielioma^  and  arise  from 
the  pleura  or  the  subi^leunil  tisHue,  The  secondary  tumors  are  lym- 
pbouui,  sarcoma,  aud  cancer,  and  iuvade  the  pleui'a  fi*om  neighboring 
or  remote  parte  by  means  of  the  blood-vessels  or  lymphatics.  In  such 
instances  the  primary  seat  of  the  disease  is  to  be  found  in  the  medias- 
tinal lymph-glands,  the  ribs,  the  mammary  gland,  the  Oisophagus,  the 
stomach,  or  els4*where*  Those  of  especial  clinical  interest  are  the 
malignant  tumoi^s,  among  which  are  lymphoma,  sareomji,  endothelioma, 
and  cancer. 

The  morbid  growth  is  manitested  as  a  diffiuse  thickening  of  the 
plenra,  or  circnmscribed  nodules,  often  multiple  and  sometimes  minute, 
are  present.  The  new  formation  is  hard  or  soft,  often  very  vascular,  and 
is  usuixUy  present  on  the  parietal  and  viseeKil  layers,  Hydrothorax  or 
pleurisy  is  frequently  associated,  and  considerable  quantities  of  liquid 
may  be  the  resnlt.  As  a  rule,  the  sj^mptoms  are  those  of  a  chronic 
progressive  pleurisy  associated  with  emaciation,  pallor,  and  debility. 
Occasional  stitches  and  slight  disturbance  of  respiration,  especially  on 
exertion,  may  exist  for  some  time  before  the  evidence  of  fluid  is  preseut. 
In  other  crises  the  growth  of  the  tumoi-s  is  rapid,  and  is  jrissociated  with 
fever  and  almndant  exudation  without  especial  disturbance  of  nutrition. 
The  diiJgntxsLs  Ls  ba^se<l  ordinarily  upon  the  presence  of  symptoms  and 
signs  suggestive  of  a  pleurisy  or  hydmthonix,  and  is  substantiated  by 
the  withdrawal  from  the  chest  of  a  bloody  fluid  in  which,  at  times,  the 
struetaral  characteristics  of  a  malignant  new  formation  are  to  be  found. 
The  prognasis  of  malignant  growths  of  the  pleura  is  necessarily  fatal, 
death  occurring  usually  within  a  few  montlis  after  dysjmoea  becomes 
prominent  or  aspiration  neceasary.  Tlie  treatment  consists  in  the  relief 
of  symptoms  as  they  arise,  especially  in  the  frequent  withdniwal  of  fluid 
urhen  it  is  a  cause  of  dyspnoea,  and  in  the  relief  of  pain  by  opiates. 
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|H  MEDIASTINITIS. 

Acute  and  chronic  inflammation  of  the  fibrous  tissue  of  the  mediasti- 
num oecur ;  both  are  due  to  extension  of  infiammatorj^  proe<rsses  from 
neighboring  parts.  Acute  mediavstinitis  follows  injury  or  deep-seated 
inflammation  of  the  fibrous  tissue  of  the  neck,  wfiether  proceeding 
from  the  vicinity  of  the  submaxillary  glands  or  originating  as  a  retro- 
pharyngeal process.  Acute  mediastinitis  at  times  is  caused  by  infection 
of  a  wound  in  tracheotomy  or  in  cnt-throat.  It  is  likely  to  result  from 
perforation  or  rupture  of  the  oesophagus,  or  from  alx«ieesses  of  the  medias 
tinal  lymph-glands,  and  to  be  continued  from  a  pleurisy  or  a  pericarditis. 
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Chi'onic  mediastinitia  may  be  tlie  outcome  of  an  acute  mediastini 
but  is  especially  likely  tx>  accompany  chronic  intlammatoiy  p 

of  the  thynins  or  of  tiie  niedirustinal  l>Tnph-glands  4>r  of  the  spine  and 
the  sternum.     Espeeial  attciiti<)ii  has  ht-en  directed  of  late  years  to  tlie 
concurrcTiee  of  inedhistinitis  and   periearditis,  a   condition    de8ignat< 
iTifhtnitive  medkistmUm  or  ttiedkistino-periearditls. 

Acute  inediastinitLs  occurs  either  as  a  phlegmonous  inflaminati< 
characterized  by  a  gelatiudU.^  infiltration  of  the  tilmms  tissues  withscnun 
and  cells,  or  as  a  sniisternal  or  peri  oesophageal  abscess.  In  indurative 
or  chronic  flbroiLs  mediastiuitis  tlie  hbroiLs  tissue  of  the  mediastinum  is 
thickened  and  dense,  and  fibrous  obliteration  of  the  pericardial  cavity 
frequently  assoi'iated. 

The  symptoms  of  acute  Diediastinitis  vary  in  accordance  with  the 
of  the  inflammation  in  the  anterior  or  in  the  posterior  mediastinum,  ai 
are  dependent  also  upon  the  quantity  uf  tht?  exudation.    Chills  and  iVv 
sweats  and  prostration,  delirium  or  stupor,  and  a  i-apid  and  weak  p 
which  are  pix?sent  to  a  greater  or  less  exti^nt.  are  attributable  to  the  p 
raary  iiillammatioii.     Evidence  of  the  h>ealizati*m  of  the  intlammaHon 
the  meditLstinum  is  affijrded  by  substernal  pain,  especially  near  the  e 
form  eartil!ig(\  and  Hometimes  very  severe,  mnl  dyspnoea  or  difiiculty 
sw;i! lowing  when  the  abseess  is  of  suflieient  size  to  produce  mechaaii 
inbrrririKe  with  breathing  and  deglutition.     The  pi^sence  of  a  I; 
absei^ss  in  llie  auterior  mediastinum  not  only  causes  dyspncea  and  weak 
iug  of  the  action  of  the  heart,  but  also  may  be  manifested  a1>ove  or  at 
side  of  the  sternum  by  an  elijstie,  perhaps  fiuetuating,  swelling,  whi 
may  tninsmit  pulsation  from  the  neighboring  arteries.     The  pulsatioi 
howevei%  is  not  expansile,  there  is  no  double  murnuir,  and  the  heart- 
sounds  ai'e  feebly  transmitted-     The  jms  may  be  dLschai-ged  into 
oesophagns  or  into  the  trnrhea.     It  may  enter  the  pleural  cavity  or 
discharged  externally  through  an  iutercaHtal  space  in  the  vicinity  of 
sternum,  or  it  may  escape  through  the  abdominal  wall.     Acute  media*! 
uitis  is  a  severe  affection,  and  not  infrequently  proves  the  cause  of  dj 
soon  after  its  occurrence. 

Chronic  mediastinitiK  is  sometimes  manifeste<l  by  an  aljscess,  in 
case  its  origin  from  a  tulR^reular  process  is  x>robable.     The  pus  m^y 
come  inspissateil,  or,  as  in  the  case  mentioned  by  Da  Costa,  l>e  discha: 
by  the  month  after  a  year  of  symptoms  resi*mbling  those  due  to  ao 
aneu r ism.     In  ch  ron i c  fibroi i s  i n  ed  iast i  n  i  t i s  assoc  iati*d  with  ;ui  4 » td i te; 
X>ericardium  and  hypertrophy  and  dilatation  of  the  heart  the  symptoi 
are  shfirtness  of  breath,  cyanosis,  and  dropsy^  not  infi*equently  assoc: 
witli  increitsing  weakness  of  the  pulse  on  iiLspiration,^the  paradoxical 
pulse  of  KussinauL 

Treatment.— A  mediastinal  abseess  should  be  aspirated^  great  cut 
being  taken  to  prevent  the  admission  of  air  diu'ing  or  alter  the  opeiir 
tion. 
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TUMORS   OF   THE   MEDIASTINUM. 

Tumoi-s  of  the  medijistinuiii  iin*  of  occiisioiial  occurrence,  and  proceed 
from  the  thymus,  the  mediikstinal  lyiaph-glamls,  and  the  tibruurt  tisHiie 
or  the  thyroid  ^hmd,  especially  a  8iiperoumerary  or  an  aberrant  thyroid. 
The  primary  tumors  are  lymphoma  of  the  thymus  or  of  the  lymph- 
glands,  sarcoma  of  the  fibrous  tissue,  and,  rarest  of  all,  dermcud  cyst 
The  secondary'  tumors  proceed  from  the  lymphglauds,  which  are  otten 
faiiceruUK  and  sometimes  siircomatous  iu  consequeuee  of  malip^iiant  dis- 
ease? elsewhere  iu  the  body.  The  mcdiikstinal  tumor  oflenest  iVnuid  is 
lymidioma,  usually  multiple,  and  occurring  indepcndeotly  as  maliguant 
lymphoma  or  in  connection  with  similar  tumoi-s  of  the  lymph-glauds 
elsewhei^  in  the  body  in  leiikfemia  and  in  psendo-leukt^'mia. 

Symptoms. ^The  disturbances  caused  by  tumors  of  the  mediastiunm 
ai-e  due  to  their  pressure  upon  adjacent  parts.  One  of  the  earliest  ai*  w^ell 
88  one  of  the  most  persistent  symptoms  is  dyspuce^a,  which  may  residt 
from  pn\ssure  upon  the  trat^hea  or  a  bmnehiLS  or  upon  the  Inng  it.sclf^ 
and  may  be  caused  also  by  compression  of  the  pnenmogiistric  nerve,  iu 
which  case  paroxysms  of  dyspnoea  of  an  a^sthmatie  character  result.  The 
dyspniBa  often  is  added  to  by  fluid  in  the  pleural  cavity.  Orthopnoea 
e\"entuaUy  may  occur  anti  pei>;ist  until  death  taki^  place.  Usually,  next 
in  sequence  are  the  manifestations  of  prowssure  upon  the  veins  enteiing 
the  thorax,  ef^pecially  of  the  superior  vena  cava  or  of  an  innominate 
vein.  If  the  superior  vena  cava  is  obstructed,  there  is  venous  conges- 
tion of  the  head,  arms,  and  upper  half  of  tiie  body,  manifested  by  he^id- 
ache,  vertigo,  ringing  in  theeai^s,  and  cyanosis  and  tedema  of  the  skin. 
The  obstruction  may  Ik?  so  considerable  that  thei^  is  conspicuous  dilata- 
tion of  the  anastc»nios(\s  between  the  cutane43us  veins  of  the  chest  and 
of  the  abdomen.  If  but  one  innominate  vein  is  compressed,  the  cyanosis 
and  a>dema  are  limitetl  to  the  corresponding  half  of  the  face,  neck,  chest, 
and  arm.  If  the  tumor  is  so  sitiiated  ns  to  press  upon  the  inferior  vena 
cava,  there  is  tBdema  of  the  lower  half  of  the  body.  The  eilect  of  pi^sa- 
ure  upon  the  arteries  procreeding  to  the  arm  may  be  manifested  by  differ- 
ences in  the  strength  of  the  nylial  pulses.  Pressure  nijon  the  msophagua 
Cftnses  diffltnilty  of  swallowing.  This  symptom  also  residt s  from  pressure 
on  the  pnenmogastric  ner\^e,  and,  in  addition,  the  frequency  of  the  pulse 
Is  diminished  if  tlie  nerve  is  irritated,  and  (jnit^ki^ied  and  irregular  when 
the  nerve  is  pandyze<l.  Pressure  on  the  phrenie  ner\^e  causes  liiccough, 
and  quickened  respimtion  also,  from  interference  with  the  movement  of 
the  diaphragUT.  There  are  lioarseueas  or  ai*houia  from  paralysis  of  the 
vocal  cords  if  the  laryngeal  nerves  are  compressed,  and  irrt^^ularity  of 
the  pupils  from  pressure  upon  the  sympatlietic  nerves.  Numbness  or 
pain  in  the  chest  and  arms  at  times  occui>s  in  consequeuce  of  pressure 
upon  the  nerves  prtK*e<^ding  to  these  paii^s.  Tliere  is  a  frequent  dry 
cough,  which  is  sometimes  stridulouSy  and  blood  m  occasionally  mixed 
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witli  the  sputum.  There  may  be  but  little  disturbance  of  nutrition,  or 
the  appetite  may  fail  aud  emaciatiou  rapidly  take  place.  The  patient  i& 
often  distressed  from  loss  of  slw^p. 

The  tumor  may  be  so  large  iia  to  cause  circuniscril>ed  distention  of 
the  chest  and  impairment  of  its  motion,  and  at  times  is  to  be  seen  or  f<dt 
in  the  sternal  notch,  in  whit^h  case  it  may  transmit  the  pulsations  of  Uie 
larger  arterit^.  In  malignant  lymphoma  enlargement  of  the  supnichmc* 
ular  or  axillarj^  glands  on  one  or  both  sides  may  be  felt.  In  rare  instances 
the  tumor  may  x*erforate  the  wall  of  the  chest  and  ai>pear  as  a  subcutaue* 
ons  nodide.  The  heart  is  at  times  displaced  downward  and  outwarii  On 
percnssion  there  is  an  irregular  area  of  dulneBS,  usually  in  the  region  ^f 
the  upper  half  of  the  sternum.  On  auscultation  umrmurs  inay  be  heanl 
from  pressure  upon  the  large  blood-vessels,  and  in  the  region  of  dulutt^ 
the  voice-H«junds  and  the  respiratoiy  murnuir  are  enfeebled.  If  a  large 
bronchus  is  compressi:^d,  a  locabzi^d  musical  umrmur  is  likely  to  be  heani 
the  I'espirat'Ory  sounds  hemg  feeble  and  the  expiration  pi*olouged  in  that 
part  of  the  lung  which  is  reiiched  by  the  obstructed  bronchus.  If  the 
tumor  overlies  the  heart,  the  valvulai"  sounds  ai*e  somewhat  indistinct. 

DiAGXOSis.— The  sympttims  and  signs  generally  ai*e  those  iudii^ve 
of  an  intra-thonicic  tumor,  and  are  often  suggestive  of  an  aneurisiD 
of  the  aoiia.  An  expansile  pulsation,  however,  and  a  chiuticteristic 
donlde  innrmiu"  are  lacking.  Tlie  malignant  natiu^e  of  the  tumor  is 
directly  to  Ije  inferred  by  the  presence  of  enlarg(Hl  glands  in  the  neck  or 
axilla.  Pleurisy  is  to  be  excluded  by  the  absence  of  fever,  the  irregukr 
area  of  tlulnesSj  and  the  usual  limitation  of  the  symptoms  of  pressure  to 
the  upper  part  of  the  chest.  The  use  of  the  explorir*g  needle  may  be 
necessiiry  in  the  dilTerentijxl  disxgnosis  of  pleuritic  exmlation  and  medias- 
tinal abscess.  When  hydrotliorax  or  plem-isy  complicates  a  media^thiJil  ^ 
tumor,  tlie  tuspi rated  tluid  may  be  bloody  ;  its  ii^mo\'al  is  not  followed  by  " 
relief  of  the  symptoms  of  pressure,  and  the  fluid  cjuickly  returns.  The 
dnlness  due  to  peric^irdial  effiision  may  suggest  tliat  fr^nn  a  inediastiiial 
tumory  but  pericarditis  is  preceded  by  intlammidory  symptom^  and  the 
apex-beat  is  to  be  recognized  between  the  sternum  aud  the  outer  border 
of  dulness,  and  not  at  this  point,  as  in  tumor. 

PRQONOHia— Mediastinal  tumors,  except  in  case  of  the  rare  dermoid 
cyst  or  hydatid,  are  beyond  the  reach  of  the  surgeon,  and  the  prognoeifl^] 
therefore,  Ls  in  general  to  \ye  regaittcd  as  hopeh^ss.  Death  usually  occnitl 
in  the  coui-se  of  weeks  or  a  few  months  after  the  onset  t>f  the  symiilonuSp  J 
and  is  due  to  exhaustion  or  gra<lual  asphyxia,  the  intelligence  of  ih^\ 
patient  often  Ijeing  preserved  up  to  the  time  of  death. 

Treatment, — Mediastinal  tumors,  so  lar  as  their  theraiK^usis  is  con* 
cerneil,  are   chiefly  surgical  disordei-s,  but  a  trial  should  t)e  made  of  | 
arsenic  in  malignant  lymphoniata,  and  LugoVs  solution  should  be  ejc- 
hibited  when  the  tuniors  are  of  thyroid  origin.     Considerable  accumu- 
lations  of  fluid  in  the  pleural  cavity  ai*e  to  he  removed  by  aspiratiom 
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DISEASES  OF  THE  MOUTH,    TONGUE,  BALIYABY  GLANDS,  PHAEYNX, 

AND  OESOPHAGUS, 

STOMATITIS. 

Definition*— 111 flammat ion  of  thi^  tmicous  membmne  of  the  mouth. 

The  miieoiia  raeiubraiie  lining  the  mouth  is  frequently  the  seat  of  in- 
flamniation,  whieh  is  often  difi'uBed,  though  si>Dietimas  eircuiuscribed  to 
the  t4)ng'ue,  gnm:^,  palate^  or  elieeks. 

Etiology, — Of  fii^t  inipoitiince  in  the  caussition  of  stomatttiH  are 
liK*ii\  irritants,  among  which  are  included  excessively  hot  or  acrid  arti- 
cles of  food,  tol>aceo,  chewed  or  smoked,  caiistie-S|  the  nrnption  of  teeth 
in  infants,  curious  tet^tli  or  ill-httiug  aitifieial  t4?eth,  the  i)utrehictive 
changt^  in  particles  of  fcx*d  retained  in  consequence  of  insufficient  care 
of  the  teeth,  the  djr<^t  inoculation  of  pathogenic  bacteria  or  fungi,  or 
their  transfer,  as  in  ervsipelits,  from  the  neighlM>ring  surface  of  tlie  body 
through  the  lymphatics,  iStomatitis  also  results  fi'oni  the  extension  of 
inflammatory  proceast'S  into  the  mouth  from  the  nose  or  the  pluuynx- 
It  takes  place  in  the  coni'St^  of  infectioiLS  diseases,  espe<^ially  in  mesLsles, 
scarlet  fever,  sniall-pf»x,  and  sypbiHs,  alsfi  in  scurvy,  and  is  a  not  infre* 
quetit  complication  of  diphtheria.  In  this  connection  the  repeated  occur- 
rence of  stomatitis  as  an  epidemic  may  l^e  mentioned.  Certain  poisons, 
notably  mercuiy,  arsenic,  bisnuith,  lend,  and  potassinm  iodide,  act,  after 
their  absorption,  as  causes  of  stomatitis. 

VARfETiEa. — The  varieties  of  stomatitis  usually  different iated  are  the 
catarrhal,  aphthous,  ulcerative,  gangrenous,  and  parasitic.  In  atfitrrkal 
BtmnaiHfs  the  mucous  nienibrane-,  especially  of  the  gnuLS  and  chiH.^ks,  is 
re^ldened  and  swollen,  and  there  is  an  increased  secretion  of  raucus  and 
saliva.  Blistei'S,  usually  small,  oltcn  form,  break,  and  leave  behind  a 
raw^  surface.  The  catarrhal  variety  of  stomatitis  may  become  purulent 
-     in  severe  causes,  as  from  gonoc-occal  infection. 

I  Aphthous  simimtUk  is  a  variety  of  catai'rhal  stomatitis  in  which  some- 

I     what  painful,  small,  round,  gray  spots  with  a  red  luargiu  appear  at  the 
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edge  of  the  touj^uo  or  upon  the  cheek,  The^e  spots^  popularly  spoken  of 
afi  canker,  may  l>ecome  ccmflueut,  and  are  due  apparently  to  a  thickeniag 
of  papilhe  froTn  cellular  or  fibrhious  exndation. 

In  pamnifk-  HtotnufitL%  or  thrush,  the  caUirrhai  t^toinatitis  is  accumimnied 
with  soft,  curd-like,  slightly  elevated,  opaque  white  patches,  Uy  be  8crape4 
from  the  surlViee,  which  is  slightly  reddened.  These  patches  are  conip^is«Hl 
of  the  mycelial  threads  and  buds  of  a  fuugiLS^  the  oldium  a/birtnwj  whUh 
grows  between  the  epidermic  layers  of  the  t^urtace.  Thrush  occui^  psir- 
tieularly  among  feeble  infants  improperly  fed,  espeei^dly  Irom  uuekaa 
bottles,  bat  iy  to  be  fonnd  also  in  adults  enJeebled  by  disease  or  want 
The  in  11  go  us  patches  may  extend  from  the  gums  aud  cheeks  to  the  pharynx 
and  the  cesophagus. 

Ulcerative  .HtomatHi^  represents  a  more  severe  variety  thau  thofie  p; 
ceding,  and  is  i^peeiiilly  Ibuiid  among  children  crowded  together  undt* 
unsatisfactory  hygienic  surioundiiigs ;    it  also  occui-s  in  mercurial  poi 
soning,  and  as  a  result  of  scurvy,  in  which  case  the  exudiition  is  hem 
orrhagic  as  well  sls  purulent.     The  swt*lling  of  the  gums  is  nion*  oouspi 
uoiis  than  in  simple  stomatitis,  an*l  n leers  are  to  be  seen  especially 
the  vicinity  of  the  teeth.     The  inflammation  may  extend  to  tJie  alvei^li 
and  to  the  periosteum,  causing  loss  of  teeth  and  necrosis  of  bone. 

Gmif/nmom  sfomutitiji  is  a  mre  affection,  ]>robably  of  bacterial  origin,' 
occurring  espt?cialiy  among  children,  althongli  sometimes  found  in  adults 
The  disemic  is  considered  non-contagious,  although  in  repei\ted  lustaEica 
nanierous  persons,  especially  in  asylums,  have  been  simultaneoasly  af- 
fected. It  Ls  likely  to  occur  among  pei'sons  rediicM  by  hardship  or  by 
severe  diseases,  although  it  sometimes  is  found  in  thf:>Ke  otbenRise  in 
good  health.  This  variety  of-  stomatitis  is  also  known  sis  noma  or  can^ 
cram  orm,  and  is  essentially  a  nipidly  spreiMling  moist  gangrene^  It 
usually  lx*gins  at  the  corner  of  the  mouth,  where  a  black  dLscoloni- 
tion  of  the  mucous  membrane  is  surrounded  by  an  inflammatory'  swell- 
ing. As  the  central  necrosis  is  extended  the  peripheral  inflammation 
advances. 

Symptoms. — In  catiirrhal  stomatitis  the  complaint  is  of  a  sore  mouth, 
disagreesible  taste,  offensive  odor  of  the  hreatli,  and  nnwillin^nefvs  to  take 
food,  partly  from  the  discomfort  of  swallowing,  partly  ti'om  a  lack  of  appe- 
tite. The  unwillingness  to  swallow  explains  the  Irequency  of  droolini;, 
and  the  cousiMjueut  (*xcoriation  of  the  skin  from  maceration  of  the  ei»i' 
dermis.  Tlicj-e  is  little  or  no  elevati«*n  of  t4*mp(*nitui^.  In  aphthous 
stomatitis  the  inflamed  spots  are  discomforting,  but  not  especially  p*iin- 
fuL  Salivation  aud  diiliculty  in  swallowing  are  incorLsiderable.  In 
thrash  the  local  disturbances  are  still  less,  the  umcous  uiembi^ne  bein^ 
only  slightly  sensitive  when  the  fungous  patches  are  detached,  but  the 
possibility  of  cesophagcal  obstruction  from  the  growth  of  the  fungus  in 
the  gullet  is  to  lie  rememliered.  Th^^e  varieties  of  stomatitis  ai^e  reb- 
tively  mild,  of  short  duration,  and  easily  relieved  by  treatment* 
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In  ulcerative  stomatitis  similar  8ymptoni8  oc^ur,  but  -dre  severe.  The 
flow  of  saliva  is  more  profuse,  pus  and  blood  are  pi'eseut  in  the  secretions 
from  the  months  and  the  odor  of  Ihi*  broRlh  in  extremely  offensive.  The 
neighboring  lymph-glands  are  swollen  and  tender,  there  is  distinct  febrile 
disturbance,  and  the  disi^jLse  is  likely  to  have  a  protracted  coui-se. 

lu  gaugrenons  stomatitis  the  swelling  of  the  lymph -glands  and  the 
fever  are  even  more  extretne  than  in  ideerative  stomatitiSj  and  hemor- 
rhages are  abnndant.  Sopor  or  delirium  may  be  present.  Broncho- 
pneumonia and  pulmonary  gangrene  result  from  the  inhalation  of  putrid 
material  fr(*m  the  nioutlu  and  the  disease  usual I3"  termiuates  fataily  in 
a  tew  weeks,  the  course  being  that  of  a  septic^^mia^ 

Theatment. — The  treatment  of  aphthous  stomatitis  and  that  of  ulcer- 
ative stomatitis  ai-e  practically  the  same.  Any  derangement  of  the  healthy 
and  especially  of  the  digestive  organs,  must  be  carefully  corrected.  The 
individual  uleei-s  may  l^e  touched  with  a  point  of  solid  silver  nitrate,  care 
being  exercised  to  avoid  the  sound  mucous  membranes*  Borax  is  oftt*n 
a  iLseful  application,  but  pot^iivsiuni  cidorate  is  much  more  effective.  Its 
influence  is  probably  altogether  local,  but^  as  it  is  freely  eliminated  with 
the  saliviu  it  is  better  to  give  it  internally,  to  maintain  a  steady  api>lj ca- 
tion. Froiu  thrt;»c  U)  five  grains  of  the  diy  powder,  with  a  IHlh^  sugar, 
may  tw?  put  upon  the  diseased  mucous  membrane  every  two  to  fouj-  hours 
in  the  ca^e  of  a  child ;  from  five  to  ten  grains  for  an  adult.  Thj^mol 
mouth -wiishes  are  s^jmetimes  comtbrting. 

Parasitic  stomatitis,  or  thrush,  is  to  be  chiefly  overcome  by  the  cai-eftil 
treatment  of  the  condition  upon  which  its  existence  depends.  Frequently 
it  r«?maius  incurable  so  long  a>s  the  hygienic  sun-oundings  of  the  child  are 
not  of  the  liesl  character  ;  in  bad  eases  it  may  be  necessai*y  to  give  the 
child  breast-milk.  If  artificial  feeding  be  maintainedj  it  Ls  essential  that 
the  mouth  of  the  child,  the  nipjiles,  and  tln^  l>ottles  l)e  kept  as  clean  as 
pofisible,  HoUitiou  of  ,sodinm  sidphite  (a.  draehm  to  th(^  ounc^e),  of  l>i>ric 
acid  (saturated),  or  of  potasshim  permanganate  (tive  grains  to  tlie  ounce), 
may  be  applied  locally  after  Ciich  i\*eding. 

Gangrenous  stomatitis  is  espiM.'ially  a  disease  of  extreme  prostration 
and  exhtiustiou,  so  that  stimulants  and  veiy  careful  tmling  form  the 
basis  of  it.s  treatment.  The  sloughing  i>ortions  are  to  l:>e  destroyed  by 
one  of  the  strong  aeids,  or,  what  is  probatdy  Ix^tter,  by  the  cautious  ap- 
plication of  ratiueliu's  or  of  an  electro^ thermic  cautery  ;  subsequently 
antiseptics,  especially  thymol  and  carbcdic  acid,  should  be  freely  used. 
The  child  shoidd  be  kept  in  the  open  air  day  and  night,  as  tar  as  prac- 
ticable. 

GLOSSITIS. 

Definition. — Inflammation  of  the  tongue. 

Inflammation  may  affect  indepeudeutly  the  surface  and  the  paren- 
chyma of  the  tongue.  Superficial  glossitis  usually  oecui-s  in  the  vaiious 
forms  of  acute  stomatitis,  but  a  series  of  changes  are  at  times  to  be  found 


794 


DLSEASES   OF  THE  DIGESTIVE   APPABATU8. 


whicli  ai'e  usually  regarded  as  evidences  of  clu'oiiic  inilammatiou.  Among 
th^e  is  the  loss  of  epitlielium  in  Bpots  aud  patches^  leiidiiig  to  more 
less  extensive  ei'osioii  of  the  snrfaee  nf  the  tongue^  which  becximes  irregu- 
larly outlinetK  the  liiieH  upon  a  Juap  l>ein|j:  snggented,  whence  the  term 
geotjmphic  tongue.  This  variety  of  glosKitis  is  found  especial!}^  among 
iufauts  and  young  ehildren*  and  htii*  bi'eii  regarded  as  evidence  of  a  div 
tiirbanee  r»f  innervation  a.s  well  as  a  numifeJ^tation  of  intlaniinatioa.  la 
adiilt*^  the  uecurrenee  of  a  st>mewhat  similar  atleetion  has  t^een  d«scrib«-*ii 
by  ;Mr»lh*r,  anil  is  aeeompanied  by  a  seusiition  of  ht^it  and  digestive  dis- 
turbaue<\K,  The  dlmected  tongue  is  a  congenital  alteration  characterized 
by  dee]>  furrows  upon  the  surface,  in  consequence  of  which  deformity 
of  the  tongue  resnlts. 

Burml  leidcoplftkia  is  also  to  be  regai'ded  as  a  variety  of  snperficbl 
gl*Kssitis,  [ind  is  ehunieterized  by  the  presenee  upon  the  back  and  e<lges  of 
the  tongue  of  slightly  t*le\'atedj  nioi^e  or  less  ronodedj  somewhat  trans- 
lucent pat<5hes  of  an  opaque  gray  color*  They  are  due  to  enlarg^^ment  of 
the  papilke  and  to  the  excessive  foriHation  and  aceuinulation  of  epidermic 
Other  terms  which  have  been  applie<l  to  this  CM^nditiou  lire  ieiUhyom, 
psorkmm,  and  keratosis  of  the  tongue.  Exci\ssive  smoking  is  usually  con* 
sidered  to  be  the  commonest  cause,  and  many  observers  have  regarded  it 
as  a  manifestation  of  syphilis.  The  latter  view  is  opposed  by  the  frequent 
lack  of  other  (n  idenoe  of  syphilis  and  by  the  failure  of  antisyphihtic 
treatment  to  afford  relief.  It  is  p<3ssibk%  howe\'er,  that  the  syphilitic 
patient  nuiy  be  nnu'^e  prone  to  this  lift ectiuu  in  ci>ustH[uenee  of  an  iuereast^ 
vulneralnlity  of  the  mucvons  niem!>rane,  either  from  the  f frequent  localiza- 
tion of  syphilitic  le^sions  in  the  mouth  or  from  the  eftects  of  uiei'Cttrial 
treatment.  The  white  patches  last  for  months  or  yeai-s  and  obstinately 
resLst  treatment.  In  repeated  instances  cancer  has  developed  from  the 
diseased  patch.  The  tix^atment  consists  in  the  careful  removal  of  any 
source  of  local  irritation^  in  the  thorough  treatment  of  digestive  disturt*- 
ance^,  and  in  the  local  application  of  mild  stimulating  solutiona  The 
best  of  these  is  probably  tluxt  of  chromic  acid,  threi?  to  five  grains  to  the 
ounce. 

PARENCHYMATOUS    GLOSSITIS* 

Parenchymatous  glossitis  is  a  relatively  rare  afleetion,  characterized 
by  enlargement  of  the  whole,  more  rarely  of  one- half,  of  the  tonguis 
which  may  jtrotrudr  fi-om  the  mouth  or  Ciiuse  it  to  t>e  kept  eoiistandy 
op»-n.  Slight  degrees  of  acute  parenchymatous  glossitis  occur  in  stoma- 
titis.  p]xtreTue  degrees,  however,  represent  a  loc^l  iidection  of  the  tongue, 
as  in  foot-and-mouth  disf  nsr^  nr  in  consequence  of  injury  or  of  poisiining 
from  the  stings  of  insi'4't-..  1  he  enlargement  of  the  tongue  is  due  to 
the  presence  of  an  hicreased  quantity  of  lymph  or  of  pus,  aecordiug  to 
the  sever itj^  of  the  process,  in  the  intei^titial  tissue.  There  are  prostra- 
tion, fever,  and  difticnlty  of  talking,  swallowing,  and  breathing.  The 
tongue  is  painful,  saliva  flows  from   the  mouthy  and  the  neighboring 
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lymph-glantLs  are  swollen*  Acute  parenchymatous  glossitis  ends  in  reso- 
lution or  in  the  formation  of  an  alisceiss* 

An  acute  crdemuUjm  eiiUirgemeM  of  the  longue^  accompanied  with  a 
bnruiug  fk*us;itioii,  sometimes  oceui-s  both  in  children  and  in  adults  in 
consecjuence  of  disturbaDce  of  gastric  digestion.  This  is  clasely  allied 
to  giant  nitieaiia,  and  is  eiisily  to  be  dlHcriminated  from  acute  iuflam- 
inatory  enlargement  of  the  tongue  by  the  rapiility  of  its  ons4»t,  its  luief 
dunition,  and  the  alisence  of  constitutional  disturl>ance* 

Chronic  parenchymatous  glossitis  results  from  repeated  attacks  of 
acut4?  inflammation,  and  may  lead  to  considerable  eidai-gement  of  the 
tongue,  associated  with  excessive  salivation,  and  caiLsing  diflienlty  of 
spetKih  and  swallowing.  Pressure  of  the  enlarged  tongue  against  the 
t-eeth  may  lead  to  ulceration,  and  has  recpiired  extraction  of  the  teeth* 
MyxcedematoiLS  eulargement  is  a  rare  variety  of  chronic  glossitis,  and 
it*  nature  is  to  Im  recognized  by  the  evidenct^  elsewhere  of  myxcedema. 
A  congenital  enlargement  of  the  tongue, — w*#cro^/o*/riV7,— essentially  a 
caveruous  lyuipliaugioma,  is  to  be  discriminated  from  chronic  glassitis 
by  its  occurrence  at  birth. 

Theatment.— In  the  treatment  of  acute  glossitis,  ice  should  l)e  con- 
tinually ax>idied  to  the  inflamed  tongue.  If  the  swelling  be  very  severe, 
longitudinal  scarifit^tition  sometimes  gives  lelief  If  piLs  forms,  it  should 
be  at  once  freely  e^^acuated.  In  rare  cases  tracheotomy  is  necessitated  by 
tlie  interference  with  the  respiration. 

RANULA. 

This  term  is  applied  to  the  deformity  x>roduced  by  a  cystic  tumor  in 
the  floor  of  the  mouth  containing  a  slimy  fluid  and  giving  an  a|>pearance 
w^hich  suggests  the  mouth  of  the  ti'Og.  The  cyst,  sometimes  of  consider- 
able size,  lies  below  and  at  the  side  of  the  tongue,  which  is  carried  towards 
tiie  roof  of  the  month  :  the  effect  upon  speech,  swallowing,  and  res] miration 
is  essentially  that  resulting  from  enlargement  of  the  tongue.  Several 
explanations  have  tM3en  ofiere^l  for  the  occurrence  of  the  cyst.  According 
to  some  authoritie-s,  obstruction  of  the  ducts  from  the  sublingual  or  sub- 
maxillary glauils  is  the  cause.  Von  Recklinghausen  cuusidei'S  elosui'c  of 
the  ducts  of  BSandin's  glands^  which  lie  teneath  the  tip  of  the  tongue,  to 
be  the  essential  feature  in  etiology.  It  has  Ijt^eu  suggested  also  that  the 
cyst  may  arise  from  the  bui*sa  uuieosa  found  by  Fleischmann  at  the  side 
of  the  fmnum.  It  is  thus  prolrable  that  st^vend  distinct  (conditions  are 
included  under  mnnla.  In  general,  the  deformity  is  pei-sistent,  but  we 
have  seen  it  occur  in  connection  with  stomatitis,  last  a  few  daj^  and  then 
quickly  subside, 

Tbeatmekt.— The  only  treatment  of  chronic  ranula  is  surgical. 
Tliree  methods  are  in  vogue  :  first,  partial  excision  of  the  sac  :  second, 
tlie  introduetion  of  the  seton  ;  third,  tbe  injection  of  irritant  fluids.  Of 
these  the  tirst  is  to  be  prelerred,  though  a  second  operation  is  often 
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reqiiij^ed.  The  seton  aod  injection  methods  are  apt  to  be  accompanied  by 
closure  of  the  opeiiinjif  and  danger  of  septic  infection.  Wlien  the  miiuhi 
in,  nil  acute  reti^utiou  cyst,  the  tit^iitment  is  that  of  catarrhal  stomatiti&  It 
disappears  as  the  swelling  of  the  duct  subsides. 

INFLAMMATION    OF    THE    SALIVARY   GLANDS.     PAROTITIS. 

lotlammatioii  of  the  parotid  glands  i^s  a  ruks  arises  from  the  advance 
of  an  inflamnititoryj  probably  bacterial,  irritant  from  the  mouth  along  the 
duct  of  Stensen,  In  most  eases  the  irritant  is  the  a^ent  which  caases  the  ^ 
infeetioos  and  contagions  disease  mnmi>s.  The  excitant  of  the  panrtidj 
inflammation  may  be  admitted  to  the  gland  also  by  means  of  the  blood- j 
vesseLs.  Parotitis  occurs  as  a  secondary  condition  in  a  nomber  of  in-j 
fections  disea>§es,  especially  in  typhoid  fever,  typhm*  fever,  meaales.  scar-l 
latina»  and  pneumonia,  and  in  the  traumatic  infections,  iuclading  pner^  ] 
peral  sepsis. 

The  enlarged  gland  varies  in  appearance  according  to  the  seventy 
of  the  dist*ase.  The  lobules  are  red,  reddish  gray,  or  yellow,  according 
im  the  presence  of  blood  or  that  of  pus  is  the  more  conspicuoas*  The 
interstitial  tissue  is  swollen,  and  either  gray  and  translucent  or  opaque 
yellow,  according  as  the  cont^iintHl  exudation  is  sert>us  or  ptiruletit, 
Atjscesses  may  eventually  be  formed,  and  appear  on  the  surface  of  the 
gland  a^s  opaque  yellow  spots,  which  may  prove  the  source  of  a  purn- 1 
lent  infiltration  of  the  surrounding  tiasue.  This  may  extend  upward 
into  the  auilitory  meatus,  or  into  the  cmnial  cavity  through  the  glenoid 
fossa,  or  inward  into  the  mouth  or  the  pharynx,  or  outward  to  the  skin. 

Secondary  inflammation  of  the  parotid  is  manifested  by  a  tender, 
painful  swelling  in  the  region  of  the  parotid  gland.  Thi*  pain  rapidly 
becomcB  severe,  and  the  swelling  produces  a  raarke*!  deformity*  of  the 
region  aftectcd.  There  are  high  fever  and  decided  prostration.  Talking 
and  eating  ai'e  painful,  and  the  pain  often  extends  to  the  e?'.  ' 

"^fMieji  the  inflammation  ends  in  suppuration,  the  al^scees  may  break 
through  the  skin  or  the  pus  escape  from  the  auditory  canal  or  from  the 
mouth.  Extension  of  the  suppuration  to  the  cranial  cavity  causes  head- 
ache, delirium,  perhaps  convulsions,  and  sopor  suggestive  of  meningitis 

Secondary   parotitLs   has  a  gi*ave  prognosis,  and,  even   if  recovery] 
resulta  in  consetinence  of  appropriate  surgical  treatment  or  of  spontsk  ( 
neous  evacuation  of  tlie  pus,  pernument  deafness  may  follow  from  th<? 
complicating  otitis,  and  facial  paralysis  occur  from  the  extension  of  the 
inliammation  to  the  facial  nerve  in  its  couree  through  the  gland. 


INFLAMMATION    OF    THE    SUBMAXILLARY   AND    SUBLINGUAL 

GLANDS. 

As  a  rare  condition  in  mumps  the  iuflammation  of  the  salivary  glands 
may  be  limited  to  the  submaxillary  or  sublingual  glands.  Usually  the 
inflammation  of  these  glands  is  extended  from  the  mouth  in  the  seveiier 
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variety  of  stomatitis,  although  it  may  be  localized  in  the  glimds  without 

any  pi'imary  buccal  disturbance.  Its  pansible  oeenrreuea  ns  a  coiupli- 
catioD  in  iulectious  disea^s,  as  diiihtheria  and  tKimlet  fever,  t^hould  be 
remembered. 

A  painful,  tender  swelling  makers  its  appearance  in  the  posttTior  snh- 
miixiUary  region,  iind  is  assoeiatad  with  fever  and  difhoulty  of  speiikiug 
aud  eatiugj  in  part  in  consequence  of  the  elevation  of  the  t-ongue  and  in 
part  from  the  pain  on  motion  of  the  muscles.    The  intiammatiou  may  end 


in  resolution  in  the  course  of  a  fortniirtit,  more  or 


or  extend  to  the 


tissues  around  the  gland,  in  which  case  a  deep-seated  lymphangitis 
followK,  terminating  in  suppuration  or  giuigrene.  This  jvhlegmonoiLS 
lymphangitis  or  cervical  cellulitis  has  been  desiguated  iin4/ina  Lndomei^ 
Lud wig's  angina,  from  the  name  of  the  physician  who  first  called  eon- 
S[>icuous  attention  to  it.  It  is  of  rare  oceurreuce,  oecaBionally  an  an 
epidemic,  and  has  been  regarded  by  some  writei-s  as  a  disease  sai  g^neriji. 

It  is  characterized  by  a  dense  swell iug  which  makes  its  appearance 
beneath  the  jaw  and  in  the  u]»per  part  of  the  neck  and  may  cause  tedema 
of  the  larynx  or  pressure  U])on  the  triu'hea.  The  fever  bt»comes  more 
extreme  and  lussumes  a  typhoidal  course  indicative  of  a  severe  septicEeraia. 
The  lymphangitis  may  extend  downwar4l  into  the  mediastinnm  and 
pleurisy  or  pericarditis  follow^  or,  if  suppuration  is  present,  the  pus  may 
reach  the  surface  and  the  abscess  open  through  the  skin  or  into  tln^  mouth 
or  the  pharynx.     The  prognosis  of  the  severer  forms  is  extremely  grave. 

Treatment, —In  at*ute  inflammation  of  the  parotid  or  other  salivary 
glands,  not  due  to  nvnnips,  an  attempt  nmy  Im?  made,  by  the  application 
of  leeches  fallowed  by  ice,  to  arrest  inflammation  ;  if,  however,  suppu- 
ration occurs,  the  affected  parts  should  be  freely  opened  and  afterwards 

•eive  the  treatment  of  a  septic  inflammation. 

From  a  therapeutic  point  of  view,  at  least,  Ludwig's  angina  is  a 
surgical  disease,  the  principles  of  whose  treatment  are  the  use  of  early 
and  ample  incision,  with  rigid  antisepsis,  and  genei-al  support  by  feeding 
and  me<lication.  As  has  l)een  especially  insisted  upon  by  Ciei-ster,  it 
is  probably  best  to  make  a  carefiil  dissection  of  the  submaxillary  region^ 
with  a  final  incision  through  the  mylo-hyoid  muscle,  followed  by  repeated 
thorough  irrigation  with  a  8;itnrated  solution  of  lx)ric  acid  or  with  solu- 
tion of  corrosi^^e  sublimate  one  to  one  thousand,  or  with  a  hj^drogen 
peroxide  solution. 


INFLAMMATION  OF  THE  PHARYNX  AND  THE  TONSILS. 

Inflammation  of  the  pharyngeal  nmcous  membrane,  angimu  although 
nsuiilly  associated  with  that  of  the  tonsils,  the  superficial  lymph-ghinda 
of  the  pharynx,  may  i>ccur  without  any  involvement  of  the  latter  :  !i(*nce 
a  clinical  distinction  is  usually  made  betweeu  pharyngitis  and  tonsib 
litis,  according  to  the  more  conspicuous  localization  of  the  inflammatory 
process,  although  there  is  often  no  difference  in  etiology. 
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ACOTE    PHARYNGITIS. 

Etiology. — A  primary  pimryiif^'itis  is  to  be  distinguished  from  the 
ieeoiidary  intianunation  of  the  ijliaryiix  oecurring  in  aetit^  infecftious 
diseijjses^  as  meiU'^Ies,  sc^arkt  ftn^er,  variohi,  iiilluei)za^  and  diphtheria,  or  in 
chronic  infections,  as  syphilis.  Thi^  primary  affection  is  especially  fre- 
quent among  children,  is  usually  attributed  to  exposure  to  cold,  aii4 
is  often  juksociated  with  a  uiLSiil  or  a  larynijjeal  catarrh  ;  but  it  is  pnAh 
able  that  infection  alsi>  plays  an  important  part  in  the  etiologj\  Bac- 
teria are  always  xjresent  in  the  pharynx,  and  it  is  not  unlikely  that 
exposure  to  cold  may  offer  favoring  opportunities  for  their  admiseioii 
to  the  tissuea  The  fretjuent  occurrence  of  epidcmit^  of  phar^'ngitli 
and  tonsillitis  also  points  towards  an  infectiouis  ori|i^in,  and  the  oeca- 
sional  succession  of  ciises  within  a  short  time  and  in  the  same  family  is 
suggestive  of  its  contagious  nature.  Local  irritants  are  of  impurtiinoe, 
and  the  iniiuence  of  taulty  drainage  in  the  de%^elopment  of  plmryngitii 
and  tonsillitis  is  often  apparent.  Some  writers  sissert  that  gout  and 
rheumatism  are  productive  of  intlammation  of  the  phaiyngeal  maoom 
memlirane,  and  that  in  acute  articidar  rheumatism,  in  paiticular,  inilam- 
mation  of  the  tonsils  is  a  frequent  complimtiou.  Pharyngitis  and 
tonsLllitis,  however,  are  affections  of  extraordinary  fre<iuency,  and  their 
ocetusional  occurrence  in  rheumatism  and  in  gout  is  to  be  expected*  In 
our  experience  they  are  not  so  common  in  these  aftcctions  as  to  seem 
dependent  ux^on  them.  Inasmuch  as  acute  articular  rheumatism  is  prob- 
ably an  acute  infections  disease,  a  localization  of  the  infectious  cause 
might  be  expectetl  as  well  in  the  pharj^nx  as  in  other  parts  of  the  body, 
and  with  as  much  reason  as  in  typhoid  fever  or  scai'let  fever.  Soch  ■ 
localization,  however,  is  decidedly  infrequent. 

SyarPTOMS. — Pharyngitis  is  acute  or  chronic^    superficial   or  deep- 
seated.     Superficial  pharyngitis  is  a  catarrhal  inftammation,  the  deep-  ■ 
seated  variety  is  phlegmonous. 

Acute  catiirrhal  pharyngitis  (simple  sore  throat)  may  oc^ur  without 
any  especial  warningy  and  is  not  infrw|uently  prect*dcd  by  the  symptoms 
of  a  mild  nasal  or  laryngeal  C4itarrh.  It  is  otten  announced  by  chilliness 
followed  by  slight  elevation  of  temperature.  As  a  rule,  there  is  but  little 
constitutional  disturbance ;  at  the  most,  slight  headache,  backache^  and 
loss  of  apijetite.  The  soreness  of  the  throat  is  early  made  apparent  by 
discomfort  in  swallowing  and  by  a  stmw  of  dryness*  The  soft  palate  and 
the  uvula  are  reddened  and  motlenitely  swullcn.  and  the  posterior  wall 
of  the  pharynx  is  congested,  perhaps  covered  with  a  layer  of  opaque 
gray  mucus.  The  severer  manifestations  of  acute  catarrhal  pharyn- 
gitis are  associated  with  conspicuous  alteration  of  the  tonsils,  and  will 
be  describeil  in  connection  with  tonsillitis. 

Acute  pharyngeal  catarrh  is  usually  a  trivial  affection,  running  a  mild 
course,  lasting  for  a  day  or  two,  and  not  necessarily  interfering  with  lb# 
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daily  vocation  of  the  patient.  It  is  important  only  as  probably  repre- 
senting the  mildest  stage  of  what  may  prove  a  severe  diseaise,  and  it 
is  always  to  be  remembered  that  during  the  hi-st  twenty-four  hours 
there  may  be  no  means,  other  than  bajt'teriologieal,  by  wiiich  a  simple 
catarrhal  sore  throat  can  be  absohitely  distinguished  from  a  diphtherial 
sore  throat. 

In  phlegmonous  pharyngitis  the  irritant  invades  the  submucous  tis- 
sue and  eaiLsi's  an  acute  cedenia  or  a  purulent  inliltration  which  rapidly 
extends  llu'ougJioot  the  pharyn^c.  There  are  great  elevation  of  trmpera* 
ture,  quick  pulse,  rapid  respinition,  pain  in  swallowing,  hoarseness  of 
the  voice,  and  dyspnceii.  The  nvula,  the  sollt  palate,  the  palatine  arches, 
the  mucous  membrane  of  the  posterior  pliaryiigeal  wall,  and  perhaps  the 
tonsils,  are  greatly  swollen  and  livitl,  TJie  neck  is  enlarged,  painful 
on  motion,  and  the  submaxillary  lymphatic  glands  are  inereiised  in  size 
and  tender.  Death  may  occur  smldenly  from  (edema  of  the  glottis,  or 
the  inriammation  nmy  extend  downward  towar*ls  the  niediastimrm,  as  in 
inilainmation  of  the  snbmaxiilaiy  glajuls,  and  a  eomplieating  pleurisy  or 
l>eric4irilitis  result^  or  the  pus  escape  by  the  mouth  or  thrtmgh  the  skin. 

In  young  chiklren,  especiidly,  phli^gmonous  phaiyngitis  assumes  the 
eharucti^ristics  of  an  acute  rdrophnryngeal  abscess.  The  difliculty  of 
swallowing,  the  rigidity  of  the  neck,  the  altered  voice,  and  the  labored 
breathing  are  associated  with  a  fluctuating  swelling  of  the  posterior 
pharyngeal  wall.  The  chronic  retrt>pharyngeal  abscess  als(>  causes  a 
floctuiiting  tumor  in  this  region,  but  it  is  usually  the  result  of  caries  of 
the  cervical  vertebrcB,  and  the  severe  symptoms  of  acute  pharyngitis  are 
lacking. 

Treatment. — In  the  mildest  cases  of  acute  pharj^ngitis  it  is  only 
necessary  to  swab  the  throat  out  twice  a  day  with  glycerite  of  tannin, 
or  to  apply  cai-efully  a  si>lntion  of  silver  nitnite  twenty  to  forty"  gniins 
to  the  ounce,  or  to  use  a  gargle  of  rhus  glabm  (formula  21)  every  three 
to  four  hours.  In  severer  cases,  with  fever,  a  quarter  of  a  grain  of 
eaJomel  should  be  given  every  two  hours  until  it  purges  freely  ;  three  to 
five  drops  of  belladonna  should  be  administei-ed  four  times  a  day,  unless 
dryness  of  the  mouth  supervene,  when  the  dose  should  be  retluced  ;  and 
the  glycerite  of  tannin  or  the  gargle  should  be  used  everj^  tw^o  honm,  A 
local  application  of  a  strong  solution — tbrty  grains  to  the  ounce^of 
silver  nitrate  may  be  useful.  The  external  application  of  the  ice- collar 
and  the  free,  continuous  use  of  cracked  ice  is  often  very  sen^icejible. 
Five  to  ten  grains  of  (juinine  ma}^  als<>  l>e  given  daily. 

The  diet  should  be  light  but  nutritious.  I^Iilkand  milk  fixnls,  broths, 
and  fsirinaceous  foods  should  be  chiefly  taken.  Ice-cream  is  especially 
grateful.     3Ieat  should  bi*  allowed  very  sparingly,  if  at  alL 

A  retropharyngeal  abscess  should  be  surgically  evacuated  a^  soon  as 
the  diagnosis  is  clean  In  most  cases  it  is  probably  better  to  make  the 
incision  from  without  I'ather  than   through  the  w;dl  of  the  pharynx. 


mi} 


DISEASES  OF  THE  DIGBSTIVE  APPARATUS. 


Violent  hemorrhage  from  an  erosion  of  a  large  blood-vesBel  is  AloMifl 
always  fatal,  tJiou^h  life  haa  been  saved  by  au  immediate  tying  of  \bt 
C4jmmoQ  carotid* 

CHRONIC   CATARRHAL   PHARYNGITIS. 

Chronic  iiitlammation  of  the  mocoas  membniue  is  the  frequent  resoU 
of  i*epeated  attacks  of  aeut^e  phaiynge^l  catarrh,  but  is  due  also  to  pio- 
longed  local  irritation  of  tlic^  throat,  either  fiom  tobacco,  alcohol,  and 
highly  seasoiieil  ffMjd,  or  from  ext*^i^.sive  use  of  the  voice, — ^for  example, 
by  c'lHrg^'metj.  Chninic  pastsive  congestion  of  the  mucous  membrane  in 
obstru(*live  cardiiic  and  pnlmonaiy  dise^i^^ie  is  likewise  a  cause. 

Tlie  throat  Ls  usually  dry,  but  there  is  often  a  tickling  sensation  from 
the  eloogat4»d  uvula  or  a  feeliug  uh  if  seci*etion  wei'c  dropping  from  the 
naso- pharynx*  The  patient  awakens  at  night  with  a  choking  sensation. 
and  on  rising  makes  repeated  ctfort^s  to  c/lear  the  throat  from  a  tenacious 
secretion  which  frequently  forms  a  crust  njwn  the  posterior  phan^ngeal 
wall.  Hawking  is  frequent  dming  the  day  for  the  stime  purpose,  and  the 
voice  is  usually  husky.  The  mucous  membrane  either  is  cougested^  i^ 
dnndantj  and  flabhy,  with  visible  enlargement  of  the  veins  and  a  c^oarsely 
granular  appeamiice  of  the  surface  from  hypertmphy  of  the  lymph* 
f*)llicleN,  or  is  pale,  thin,  tense,  and  shining  lix>m  Sitrophy ^^pharynffitit 
sicca.  Chronic  pharyngitis  is  an  obstinate  aflection,  enhject  to  exacer- 
bations and  pei'iodsof  tempomry  relief,  but  in  the  adult  is  extremely 
resistajit  to  all  attem|>ts  at  permanent  cure.  The  extension  of  the  in- 
flammation to  the  nostrils,  Eustachian  tube,  and  larynx  is  frequent,  and 
headache,  deafness,  chronic  cough,  and  permanent  alteration  of  the  voice 
often  result. 

In  children,  chronic  catarrhal  pharyngitis  is  especially  eharacterimi 
by  the  enlargement  of  the  lymph -follicles  in  the  ujucous  membrane  of 
the  roof  and  i>osterior  wall  of  the  niuso-pliarynx,  in  which  they  form 
reddish -graj',  llesby  massc?s  either  nodular  or  papilliform,  perhaps  i>ediiii* 
culat*^,  fr(;qucutly  filling  the  phaiyugeal  vault  and  interfering  with  uaal 
ix*spiratioii.  The  Hecretion  from  the  inflamed  «nrt\iC4*  is  abumlant,  and 
is  usually  swallowed.  These  ^'adenoids,"  or  enlarged  jdiaryngeal  tonsiL 
aTO  a  frequent  cause  of  mouth- breathing,  and  in  chihlren  so  aflfeckiCd 
the  month  is  constantly  open,  the  lips  are  thickene<l  and  everted,  and 
the  expi-ession  is  one  of  stupidity.  There  are  snoring^  a  thick  voice, 
and  frequent  mental  and  physic-al  sluggishness.  With  the  persistence 
of  this  follicular  pharyngitis  the  roof  of  the  month  bec4L>mes  narrowed 
and  raised.  Niisid  and  aoditory  catarrh  ait*  often  associated,  and  bcAd* 
ache,  and  impairment  of  the  senses  of  smell,  taste,  and  hearing,  aw 
likely  to  follow.  Deformity  of  the  thorax  may  result,  the  upper  part 
of  the  chest  being  distended,  (he  lateral  regions  corresponding  to  the 
insertion  of  the  diaphnigm  being  depressed.  Children  with  adenoids 
are  liable  to  attacks  of  nightmare,  and  may  suffer  from  asthma. 
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Treatment. ^In  the  treatmeut  of  chronic  ijluiiyngitis  it  is  essential, 
if  possible,  to  remove  the  eause.  Thua,  in  many  causes  cm^e  caanot  be 
obtained  iiutil  the  snbject  ceases  from  smoking  or  the  use  of  tobiiceo, 
or  from  the  taking  of  strong  alcoholic  drinks  or  highly  sx>iced  food,  or 
from  an  exc^essive  and  improper  use  of  the  voice.  Again,  it  may  be 
necessjiryy  by  general  treatment,  by  hygienic  management^  or  by  travel, 
to  build  up  the  general  health.  Locally,  markedly  hypertrophied  parts 
may  be  touched  by  the  galvano- cautery,  whilst  solutions  of  tannic  acid  or 
silver  nitrate  or  chromic  acid,  and  of  the  various  other  local  remedies, 
are  regularly  applied. 

Adenoid  growths  occurring  in  the  pharynx— the  so-called  pharipige^ 
tonml — should  always  Ije  removed  at  once,  as,  if  left,  they  often  seriously 
affect  the  general  health  of  the  child,  and  as  other  than  nulical  measures 
are  of  no  avail.  The  child  should  be  amestlietized,  and  the  adenoid 
tissue  scraped  off  with  the  fingernail  or  a  curette.  If,  after  removal  of 
the  cause,  the  habit  of  mouth-breathing  which  luis  l)een  lV>rmed  persist 
during  sleep,  the  jaw  should  be  kept  up  by  a  chin-stmp.  In  moat  cases 
general  hygienic  ti'catment  of  the  child  is  neceasiirj'. 
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TONSILLITIS. 

As  already  stated,  tonsillitis  is  to  be  considered  as  a  form  of  pharyn- 
gitis in  which  the  supei'ficial  lymph -glands  of  the  pharynx — namely,  the 
tonsils — are  especially  altered,  and  the  infectiouB  varietiei!  of  pharyn- 
gitis are  thase  e*^pecially  concerned  in  the  production  of  acute  inflamma- 
tion of  the  tonsils.  Acute  tonsillitis  is  to  te  distinguished  from  chronic 
tonsillitis,  and  is  the  variety  to  which  the  terms  follicular  and  lacunar 
tonsillitis  have  been  applied*  It  is  generally  known,  especially  in  con- 
sequence of  the  observations  of  Stohr,  that  the  tonsils  are  covered  with 
mucotLs  membrane  which  extends  into  and  lines  the  recesses,  crypts,  or 
lacnniBt  tlw^  walls  of  which  are  studded  with  lymph-follicles,  and  in  which 
a  few  mncoiLS  glauds  are  to  be  found.  It  is  in  vii^tue  of  the  i^^lation  of 
the  inflammatory  product  t/O  the  hicunae  that  the  term  lacunar  tonsillitis 
is  applied. 

acute  tonsillitis. 

Acute  tonsillitis  usually  Ix^gins  with  a  chill,  sometimes  violent,  fol- 
lowed by  fever,  the  temperature  rising  i-apidly  to  103**  F.  and  upward, 
and  associated  with  hciulache,  backache,  pains  in  the  l>oues^  and  mus- 
cular weakness.  There  is  loss  of  appetite,  with  mental  and  physical 
prostration,  and  wakefulnei3a  is  often  present*  Pain  in  swallowing  is 
soon  manifested,  and  rapidly  inci^ases.  At  the  outset  the  mouth  is 
dry  and  the  tongue  coated,  but  later  there  is  an  increased  flow  of  sali^^a 
from  the  mouth,  largely  in  consequence  of  diflSculty  in  swallowing.  On 
examination  of  the  throat,  in  addition  to  the  general  swelling  and  con- 
gestion of  the  pharynx,  a  conspicuous  enlargement  of  one  or  of  Ijoth 
tonsils  is  apparent.      The  enlarged  and  reddened  tonsils  may  almost 
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wholly  fill  tlie  openin^r  of  the  pharynx,  and  soon  become  C4>vered  vi 
a  tbiDy  in  part  transkicent,  in  part  opaque  gniy,  film  which  apparentl 
exudes  from  the  crypto  and  teeomo.s  confluent.  At  the  opening  of 
crypte  ai'e  to  be  seen  opaque  white  spotn,  which  are  coiiip<i8ed  of  lei 
cyt€.H,  bacteria,  and  particles  of  food.  The  lymph-glands  at  the  angle 
of  the  jaw  are  swollen  and  tender  on  one  or  Ivoth  sides,  according  ai 
one  or  both  tonsils  are  inflamed.  Pain  extending  into  one  or  bolh 
ears  and  impairment  of  hearing  are  not  infre<iuently  associated.  Alhm- 
minuria  in  frec|uently  found. 

In  mild  cases  of  tonsillitiy  convalescence  iLsually  begins  in  three 
four  days,  and  the  swelling  of  the  tonsils  and  difficulty  of  swallo 
disappeiir  in  the  coursi^  of  a  week.     In  the  severest  eai»es  of  tonsil] 
to  which  the  term  quhmj  is  especial  Ij'  applied,  an  absc^esa  forms  in 
inflamed  tonsil.     On  the  third  or  foiuth  day  of  the  tonsillitis  there 
no  diminution  in  the  severity  of  the  symptoms*  but  the  enlarged 
resistant  tonsil  l)econii^  sotl  and  fluctuant*     The  al>s(>ess  may  break  rad* 
denly,  usually  into  the  mouth  or  the  xiharynx,  when  the  local  synipt 
often  at  once  disappear  and  rapid  relief  to  the  coiLstitutional  disi 
follows.     In  Hire  instances  the  pus  luus  entered  the  larynx,  causing 
cation,  and  still  more  nirely  the  suppurative  inflanimation  has  eiteoded 
to  the  internal  carotid  artery,  which  hias  l>een  perforated. 

Treatment.^ — The  treatment  of  acute  catarrhal  tonsillitis  is  the  same 
as  that  already  given  for  acute  pharyngitLs.  It  is  l^elieved  by  maov 
practitionei-s  that  both  this  form  of  toiLsillitis  and  suppurative  tonsilliti.^ 
are  often  of  rheumatic  origin,  to  l>e  benefited  by  the  use  of  salol  or  tlif 
salicylates. 

In  quinsy,  to  avoid  the  formation  of  pus  all  that  can  be  done  is  to 
eh^inse  the  throat  with  a  very  dilute  solution  of  hydrogen  peroxide,  or 
a  thymol  mouth-wash,  often  preferably  used  by  spmy,  and  to  soothe  the 
irritation  l>y  the  fr*?c  internal  and  external  iLse  of  ice.  Temporary  relief  is 
sometimes  afi'orded  by  scarification  of  the  tonsils,  and  certainly  any  pus 
should  he  evacuated  as  s<x»n  Jis  it  has  formed.  If  the  abscess  is  in  tlie 
soft  palate,  a  little  above  and  on  the  outsiile  of  the  margin  of  the  tonsil, 
the  incision  should  be  through  the  soft  palate,  just  outride  of  and  poiulW 
to  the  anterior  pillar,  and  in  the  neighborhood  of  the  line  of  the  opprr 
margin  ot  the  tonsil.  If  the  teudeney  is  for  the  pus  to  escape  tbroagb 
the  cry  lit  of  the  tonsil,  the  incision  should  be  into  the  tonsiL  as  near  M 
possible  to  the  natural  outlet  of  tlie  piLS.  When  the  pus  burrows  dovn 
ward  it  is  often  most  difliculfc  to  reach,  and  in  some  cases  when  there  b 
much  swelling  ca'co  an  external  incision  may  be  necessary. 

The  diet  should  be  sis  nutritious  as  possible.  loe-eold  foods  can  ofleo 
be  swallowed  when  even  ordinary  warm  liquids  are  rejected  ;  hence  lee* 
cream  is  often  very  grateful  to  the  patient. 

For  the  relief  of  pain  opiates  should  he  used,  and  if  there  be  shop- 
lessness  at  nighty  suli)honal,  trional,  or  other  of  the  minor  soiiml&ejeiit& 
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CHRONIC   TONSILLITIS* 

Chronic  inflammation  of  the  tonsils  is  of  especial  frequency  in  feeble 
diildren,  although  not  limited  to  theiu,  aud  it«  results  are  particularly 
apparent  at  or  al>out  the  age  of  puberty.  The  vulnerability'  of  the  ton- 
sils may  be  inherited,  aud  chronic  tonsillitis  is  often  seen  in  scn^fulous 
children,  in  whom  enlargement  of  the  lympli-glands  elsewhere  in  likely 
to  be  associated.  Its  usual  exciting  ciiu^e  is  a  recurrence  of  attacka 
of  acute  tonsillitis  or  pharyngitis,  whether  of  primary  or  of  secondaiy 
origin.  The  inflammation  aflFectn  the  surface  or  the  sulistance  of  one 
or  both  tonsils. 

The  symptoms  of  superficial  clu-onic  touBillitis  are  those  of  chronic 
phaiy  ngitis-  The  affection  Is  characterized  by  the  presence  of  opaque 
white  plugs  encircled  by  congested  mucous  membrane  and  projecting 
slightly  fi"om  the  surface  of  the  tonsil.  These  form  casts  of  the  crypts 
in  which  they  lie,  are  often  of  the  size  of  gnipeseed,  and  have  a  smooth, 
rounded  surface  and  frequently  a  blunt-pointed  end.  They  are  ex- 
tremely  offensive  when  crushed,  and  are  composed  of  degenerated  cells, 
fat-crystals,  bacteria,  fat-drops,  and  perhaps  stsirch-gi-anules.  They  give 
rise  to  a  ticldiug  or  pricking  sensation,  and  eventually  either  are  swal- 
lowed or  ai'e  expelled  by  vigorous  hawking  or  coughing.  A  gap — the 
distended  crypt— remains,  which  soon  becomes  narrow.  More  rarely 
these  *cheesy  plugs  are  long  ret^iined,  become  inflltrated  with  lime  salts, 
and  form  the  tonsillar  calculus. 

When  the  entire  tonsil  is  inflamed^  enlargement  results,  due  to  hyper- 
plasia of  the  cells  and  increase  of  the  fi lupous  tissue,  the  consistency  of 
the  tonsil  Ijeing  modified  by  the  predominant  increase  of  the  one  or  the 
other  element.  The  tonsil  vari^  in  size  from  that  of  a  walnut  to  that 
of  a  pigeon's  egg,  is  rounded  and  elong^ited,  either  pedunculate  or  with  a 
broad  base,  and  the  surfiice  is  usually  smooth,  though  sometimes  irreg- 
ular. Enlargement  of  the  tonsil  causes  obstruction  of  the  fauces,  which 
becomes  almost  complete  when  both  tonsils  are  enlarged.  The  speech 
ifi  thick,  the  voice  is  nasal.  There  is  but  little  disturbance  in  swallow- 
ing, and  the  bmathing  is  only  slightly  affected  unless  the  lyniph-tbllicles 
of  the  pharj^ix  are  also  enlarged.  The  latter  condition,  however,  is  fre- 
quently combined  with  enlargement  of  the  tonsils,  and  the  symptoms 
of  chronic  follicular  phaiyngitis  are  then  associated  with  those  due  to 
chronic  tonsillitis.  Chililren  with  enlargement  of  the  tonsils  are  subject 
to  fi^quently  recurring  acute  attacks  of  tonsillitis  and  pharnygitis,  and, 
when  exposed  to  diphtheria,  become  infected  more  readily  than  children 
with  nornial  tonsils. 

After  the  age  of  pul>erty  both  the  enlarged  tonsils  and  the  hyperplastic 
pharjTigeal  follicles  usually  become  diminished  in  size  and  cease  to  be 
productive  of  disturbance.  The  popular  idea  that  the  removal  of  the 
tonsil  is  a  cause  of  atrophy  of  the  testicle  is  erroneous. 
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Treatment. — In  the  treatnient  of  ehronie  tonsillitis  the  iDdicolioQ  iti 
espeeially  to  rtnliice  the  size  of  the  tonsil.  Tlie  attempt  at  this  by  tbtj 
application  of  iiinvd^red  alum,  l>y  tincture  iif  iodine,  and  by  other  localj 
remedies  is  very  rarely  sueeessfuL  The  tonsil  uiay,  however,  Ix^  jHlowlyl 
destroyed  by  caustic  or  by  the  application  of  the  electro*c^ntery  ;  thotigli  1 
there  in  no  reason  for  believing  that  be^tter  results  are  obtained  by  this] 
slow  and  painful  method  thau  by  the  exeisitin  of  the  tousil,  an  oper 
which,  properly  performed,  is  free  from  danger. 


DISEASES   OF  THE   CESOPHAGUS. 
OBSTRUCTION, 

Etiology.— Obstruction  of  the  cesoi>hagn8  is  the  result  of  eongeiittil 
malformation,  stricture,  tiimoi's  of  the  wall^  foreij^n  liodies,  comiireaaoQ 
from  without,  aud  muscular  spiusm.  Cougeuital  stenosis  occurs  more  fre- 
quently  at  the  upper  end  of  the  tesiiphiigus  than  near  the  stomach ;  in  tbtt 
tbrmer  sitiiatiou  it  is  attriliuti^d  usually  to  arrest  of  development,  while 
the  cause  of  its  occur reuce  in  the  latter  region  is  unknown.  There  miijr 
be  no  nnion  of  the  upper  end  of  the  primitive  intestine  with  the  lowtT 
end  of  the  pharynx,  in  which  case  atresia  of  the  oes<:»pha|ni!^  results ;  the 
commuuiciition  between  the  CBSopha^'us  and  tlie  trachea  sfvmetimes  exist* 
ing  at  birth  is  due,  probably,  to  a  like  irreirularity  of  development. 

Strictuius  of  the  ces^iphagus  are  of  either  inflammatory'  or  malij 
origin.  The  former  result  from  the  swallowing  of  con^osive  fluids,  inj 
from  foreign  bodies,  the  evacuation  of  peritBsophagttil  absee-sses  or  solieiifd 
chc^t^sy  glands,  or  sy  p h  i  1  is.  Mai ign an t  d IsciLscs  esp ec ial  1  y  ca ncer.  prodncn* 
stricture  by  so  iiiiiltmting  the  wall  as  to  prevent  its  distention,  by  thecoD- 
traction  of  the  fihrous  tissue  of  the  cancer,  or  by  projecting  into  the  canal 
Obstruction  of  the  o?s<:)phageal  canal  may  result  from  the  presence  of 
peduuculat©  polypi  and  various  impacted  foreign  bodies,  including  tht 
niro  accumulation  of  tlie  dldium  albkam  in  thrush.  Obstruction  of  the 
cKSophiigeal  canal  also  results  from  the  pressure  upon  the  ctvsopliagus  fmm 
without  of  tumors,  distended  cesophageal  diverticula,  peri  oesophageal  ah 
scesses,  and  aneurism  of  the  aorta.  In  olistruction  from  muscular  spasD 
the  symptoms  are  not  associated  with  atiy  organic  lesion. 

Symptoms.  —The  essential  symptom  of  obstruction  of  the  08*8opliafnB 
is  difficulty  of  swallowing,  which  is  greatei*  for  stjlids  than  for  fltud& 
One  or  several  mouth fuls  may  enter  the  oesfjphjigus  Ixffore  i-egiirgitalioii 
takes  place.  This  may  be  easyj  or  the  efforts  at  t^xpnlsiou  in  caaeof 
impacted  solids  may  produce  asphyxia,  emphysf^ma  of  the  subcutaneooB 
tissue^s,  and  even  rupture  of  the  iie,sopliagus.  The  pn>gre8s  of  gtenon 
of  the  ossophagns  depends  upon  the  natiu^e  and  extent  of  the  obstmclioii 
antl  the  degree  of  compensator}*  hyj>ertrophy. 

DiAGNOSiB.— The  diagnosiij  is  ba*sed  upon  the  history  of  gradoaUv 
increased  dysphagia,  especially  as  indicated  by  the  delay  in  the 
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of  food  fnim  the  mouth  to  the  stonxaeh.  This  is  nuuiife.sted  on  physical 
examination  by  the  retaj^ded  n^^suphageal  ^iir;^!e,  which,  according  to 
Heltzer,  is  normally  to  l^e  heard  at  t!ie  letlt  of  the  ensiforrn  cartihi^e,  or 
of  the  spine  near  the  tenth  rib,  al>oLit  six  seconds  after  food  or  liquid  is 
swallowed.  The  seat  of  the  obHtruction  is  to  be  determined  by  the  use 
of  the  <psophageaI  sound  or  tube.  The  former  consLstH  of  a  long,  flexible 
liandJe  of  whalebone  or  steel,  to  which  an  olive-shaped  tip  is  securely 
listened,  or  rasembles  in  composition  a  maguitied  lu-ethral  .bougie.  The 
tube  is  esfientially  tlie  Siime  as  that  employed  for  the  pnri>os4M>f  remo\ing 
&e  eontents  of  the  stomach,  is  about  as  large  round  as  the  little  finger, 
and  has  a  rounded  or  blunt-pointed  end,  which  is  either  solid  or  hollow. 
Before  passing  the  sound  or  tube  it  is  important  to  eliininate  the  passi- 
bility  of  an  aortic  aneurism  iis  the  cause  of  obstruction,  and  the  existence 
of  varicose  veins  from  fibroua  hepatitis,  since  immediately  fatal  or  pro- 
fuse hemorrhage  may  foHow  rupture  of  the  aneurism  or  laceration  of 
the  veins.  The  attemi>t  at  passing  the  sound  or  tailx*  may  give  rise  to 
asphyxia  or  collaijse  in  a  person  with  cardiac  dise^ise,  and  be  productive 
of  extreme  discomfort  in  a  nervous  person,  In  paKsing  the  si>und  the 
patient  should  sit  upright,  with  the  heatl  slightly  thrown  backward,  that 
the  cavities  of  tlie  luoutli,  pharynx,  and  oe^sophagus  may  lie  as  nearly  in 
a  straight  lino  as  possible.  As  the  tip  of  the  sound  or  tulie  touches  the 
posterior  pharyngeal  wall,  the  patient  should  make  an  attempt  to  swallow 
anrl  should  be  encouraged  to  breathe.  Under  ordinary  circumstances  the 
tube  or  sound  readily  passes  downward  in  the  a^sophagiLS  until  the  seat 
of  the  obstruction  is  reaehed.  If  spasm  of  the  faucial  and  pharyngeal 
muscles  resLshi  the  entnince  of  the  tip  of  the  sound,  the  application  of 
eocaine  will  I'elieve  the  sensitiveness  of  the  mucous  membrane.  The  dis- 
tance from  the  incisor  teeth  to  the  stomaeh  is  about  seventeen  inch^  and 
the  seat  of  the  olMruction  is  to  be  determined,  after  the  atlvance  of  the 
tube  is  stopped,  by  tixing  the  point  at  which  it  is  in  contact  with  tlie 
iuelsor  teeth,  and  mea^suring  the  distance  from  this  point  to  the  tix>  of  the 
lube  after  its  withdrawal.  Tlie  use  of  the  tusophagoscope  in  the  explora- 
tion of  the  cesophagiLS  gives  but  little  information  additional  to  that  which 
may  be  tditained  by  the  tube  or  sound. 

The  nature  of  the  caiLse  of  the  obstruction  is  to  be  determined  by 
the  histoid  of  the  case,  by  the  lissociated  symptoms,  and  perhaps  by  the 
removal  of  portions  of  a  tumor  by  means  of  the  sound  or  by  their  escape 
during  vomiting.  The  Hontgen  rays  may  aid  in  detecting  and  locating 
a  foreign  body  in  the  lesophagus. 

PhoCtNosis,^ — The  prognosis  depends  upon  the  eause  of  the  ol)struc- 
tion.  Infants  born  with  atresia  of  the  tBSophagus  die  in  the  course  of  a 
week,  either  from  starvation  or  from  pneumonia  following  the  inhalation 
of  food  into  the  air- passages.  Cicatricial  strictures  are  grave  in  propor- 
tion to  their  density  and  the  length  of  the  wall  involved,  but  are  fre- 
quently capable  of  being  so  dilated  that  the  patient  can  live  in  comfort. 
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The  piognoi^is  of  nialignaut  striitui^g  of  the  ceeophagus  is  especially  con- 
sidered on  page  814.  Olxstructiou  from  foreign  bodies  usnallj  offers  a 
fiivorable  prognosis  even  when  there  is  impaction,  since  repeated  oper* 
ations  of  late  years  have  shown  that  impacted  foreign  bodies  reeistinit 
attempts  at  removal  through  the  mouth  may  be  reached  and  removed 
through  either  an  iueision  in  the  neck  or  an  opening  in  the  waU  of 
stomach,  Stricture  of  the  oesophagus  from  spasm,  although  often  ol 
nate,  is  ixsually  not  directly  injurious  to  life  or  health. 

Tre AT j^rENT.— Organic  stricture  of  the  oesophagus  is  a  surgical 
order,  to  b<-  treated  by  mechanical  means  j  if  the  case  be  not  malign 
by  methotlica!  and  gmdual  dilatation  by  means  of  bougies.  A  flexil 
bougie  should  always  be  employed,  finished  at  the  end  with  an  oli 
slmi>ed  ivory  tip.  It  may  ha  that  at  first  only  the  catgut  bougie  can 
paased  thi-ough  the  narrowed  channel ;  but  even  in  such  a  case  pereisteot 
very  gradual  and  gentle  dilatation  will  often  finally  bring  about  a  bril- 
liant result.  For  the  method  of  using  the  sound,  see  Diagnosis,  In 
many  cases  the  best  results  are  obtained  by  tejiching  the  patient  to  ptm 
the  bougies  hims4?lf.  When  there  is  ulceration  or  infiammatory  softHh 
ing  of  the  (Esophagus  there  is  always  danger  of  making  a  folae  passage, 
with  serious  and,  it  may  \w,  rapidly  fatiil  results. 

The  question  of  feeiling  is  always  dominants  If  even  the  smallest 
tube  C4in  be  got  through  the  strictui-e,  various  liquid  foods  should  be  given 
at  regular  intervals.  If  it  be  impossible  to  nourish  the  patient  in  this 
way,  nutritive  enematii  ^should  be  used,  CEsophagotomy  or  gasti'osi 
may  be  performed  for  the  purj>o8e  of  sustaining  life. 

Spasmodic  stricture  of  the  tesophagns  commonly  occurs  in  hyi 
subjects,  and  is  chiefly  to  l>e  met  by  the  Irc^tment  of  the  underlying 
stitutioual  neurotic  condition.    Antipyrin,  bromides,  and  similar  remedii 
are  used  for  temporary  relief.     Wlien,  as  is  frequently  the  case,  there 
great  psycbical  impressionability,  a  cure  may  be  wrought  by  psychical 
impressions,  so  that  even  a  single  passage  of  the  oesophageal  bougie  may 
suffice  for  permanent  relief. 

In  cancerous  disease  of  the  oosophagus  mechanical  treatment  of  the 
stricture  is  sometimes  of  benefit,  but  should  l>e  so  practised  as  to  avoi 
giving  pain.     Surgical  interference  has  thus  far  not  yielded  good  resiilt%^ 
death  being  apparently  inevitable, 

DILATATION. 

Dilatation  of  the  oesophagus  is  either  diffuse,  ectasis,  or  cireumscribecL 
divertmthim. 

Ectasis  is  primary  or  secondary,  the  former  being  a  rare  eondition 
due  apparently  to  muscular  weakness  of  unknown  origin,  and  oceans 
both  in  infants  and  in  adults.  This  variety  of  dilatation  generally  in* 
volves  a  considemble  extent  of  the  cesopbagus,  the  tul>e  ot\en  being 
increased  in  length  and  somewhat  tortuous.     The  wall  osnally  is  thick- 
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eued,  but  sometimes  is  abnormally  tbin.  iSecondary  ectasLs  is  the  result 
of  stenosis,  and  arisefi  after  the  compensatory  hypertrophy  of  the  wall  is 
replaced  by  a  relaxed  condition*  The  diffuse  dilatation  of  the  cesophagiis 
is  associated  witli  retention  and  subs*xiuent  regurgitation  of  food,  and  the 
bi-eath  is  offensive  from  the  decomposition  of  the  retained  fiHKL  The 
paSBagB  of  the  sound  meets  with  no  ol)strm*tion,  unless  the  canal  is  very 
tortuous,  and  the  tip  moves  alK>ut  with  unusual  freetlom  before  reaching 
the  stoniaf*h. 

Diverticulum. — According  to  2Senker  and  Von  Ziemssen,  two  vari- 
eties of  diverticiilum,  the  pulsion  and  the  ti-aetion  divert icnluin,  are 
to  be  found  in  tht*  uisophiigiLS.  The  ptdmon  dirtniindum  is  regarded  by 
these  authors  as  a  hernia  of  the  nuieoiLS  menibraiie  thi-ough  a  weakened 
portion  of  the  muscular  coat,  caused  either  by  injnryj  ulcer,  or  scar, 
and  promoted  by  the  act  of  swallowing.  In  opposition  to  this  view  it 
has  been  said  that  the  pulsion  diverticulum  has  never  been  observed  in 
diphtherial  paralysis,  in  which  there  is  extreme  muscular  weakness.  It 
has  been  suggested  that  the  pulsion  diverticulum  is  of  iwssibly  congeni- 
tal origin  and  represents  the  remains  of  a  branchial  cleft,  and  Fitz  has 
offered  evidence  that  it  luay  represent  a  niispliw^ed  vitelline  duct.  In 
opposition  to  the  theory  of  a  congenital  origin  is  the  fact  tliat  this 
variety  of  diverticulum  has  never  been  found  in  the  infant,  and  usimlly 
becomes  apparent  thirijig  middle  life. 

The  pulsion  diverticulum  is  single,  aud  arises  from  the  posterior  wall 
of  the  €esophagus,  near  the  level  of  the  cricoid  cfirtilage.  It  is  either 
globular  or  eylindriciil,  and  after  long  continuance  may  be  pear-shapcKlj 
several  inches  in  length,  and  of  large  eapacity.  The  opening  into  the 
ocvsophagus  is  narrow  or  wide,  and  sometimes  the  amal  of  the  *liverticulum 
appeal^  as  the  direct  continuation  of  the  cestjphageal  canaK  the  lower 
end  of  the  gullet  ai)parently  starting  from  the  side  of  the  diverticu- 
lum. The  wall  of  the  diverticulum  contains  a  few  mus^Milar  fibres  near 
its  origin  from  the  cesophiigiLS,  but  for  the  most  jiart  is  composed  of 
mucous  membrane  and  fibrous  tissue.  The  lining  menibnme  is  often 
granular  or  warf y  in  consequence  of  the  irritation  of  retained  and  de- 
csomposeil  foml,  but  ulcA^ratinn  is  ran:\ 

As  the  pulsion  diverticulum  becomes  sufficiently  enlarged  from  the 
retention  of  increiising  quantities  of  food,  a  sense  of  local  *li.scomfort^ 
perhaps  iLSSociated  with  choking;  and  rt^sulting  in  paroxysuLSof  coughing, 
is  occasional  by  food  tirst  swallowed^  but  is  relieved  after  more  food  is 
taken.  Regurgitation  eventually  occum  sometinK^  of  food  which  has 
iM^en  retains ^d  Ibr  w<*eks.  The  contents  of  the  diverticulum  may  be  re- 
peatedlv  regurgitated  and  retui'Tied  Ix^fore  finally  reaching  the  stomach* 
If  the  diverticulum  is  large,  it  may  appear  iis  a  deep-seated  tumor  in  the 
n€H*k,  the  size  of  which  varies  from  time  to  time  and  may  bt*  diminished 
by  pr(»asure.  The  passage  of  the  uisophjigeal  sound  is  often  obstructed 
by  its  entrance  into  the  sac^  but  if  the  opening  into  the  latter  is  closed  by 
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one  or  more  sounds^  the  passage  of  a  sound  or  tub©  into  the 

readily  takes  place* 

The  distui^banoes  produeed  by  the  divertieulum,  as  a  rule,  are 
sist-eot,  and  slowly  increase  iii  severity,  the  att'eetion  baring  proveil 
cauise  of  death  in  about  one-half  of  the  reeorded  cases. 

The  traction  dipeHieuhim  is  caused  for  the  most  part  by  contraetioti 
of  chronic  intlammatory  adhesions  tetween  inflamtHl  lymph-glands  and 
the  lasoplui^aLs.  The  immediate  caases  of  the  lynipha^UniitLs  are  tuber 
cuiosis,  pleurisy,  and  caries  of  the  rib  or  stemuiiL  These  diverticula  may 
be  multiple,  short,  funnel-shaped,  and  are  to  be  found  in  that  part  of  the 
CBsophiigus  which  is  in  the  immediate  vicinity  of  the  tracheal  bifnrok^ 
tiou-  Perforation  of  the  oesophageal  wall  is  likely  to  follow  the  reteiiti<i 
and  decomposition  of  food  which  lodges  in  the  diverticulum. 

Traction  diverticuhim  causi'S  little  or  no  disturbanw,  unless  sufficient 
large  and  so  shaped  that  food  may  be  c-aught,  retained,  and  decomi 
in  which  case  ulceration  and  necrosis  may  follow,  resulting  in  perforatio 
of  a  bronchus  with  Hnbs<^(|nent  broncho-pneumonia  and  gangrene 
inhalation  of  food.     The  |>eri(BSophageal  inflammation  is  likely  to  ei 
to  the  pleura  or  the  mediastimini,  and  a  septic  pleurisy  or  medin 
then  results. 

In  diffuse^  dilatation  of  the  cesophageid  walls,  as  well  as  in  the  locali 
form  of  dilatation  in  which  there  are  circumscribed  pouches,  no  medic 
treatment  is  of  any  value.     Feeding  with  the  stomac^h-tube  is  ne 
when  the  patient  m  not  sufficiently  nourished. 


PEE  FOR  AT  ION. 

The  oesophagus  may  be  perforated  from  the  mucous  surface  or 
the  outside  of  the  wall.  Perforation  fi-om  within  may  be  due  to  for 
bodies,  which  during  their  passtige  tear  the  oesophagus  or  become 
pacted  and  produce  ulceration  and  necrosis  of  the  wall.  Caustic  fluid 
also  may  produce  a  necrosis  of  the  wall  residting  in  perforatiou, 
ulcerating  cancer  may  so  progress  as  to  perforate  the  CBSOphagxta 
foration  from  the  outside  of  the  casophagus  oftcnest  results  from 
rupture  of  an  abscess  in  the  vicinity,  as  suppmating  lymph-gland 
or  an  acute  or  chronic  retropharyngeal  abscess.  Aneurism  of 
aorta  at  times  perforates  the  oBsophageal  wall,  and,  rarely,  a  commmii^ 
cation  him  been  established  between  the  tcsophagus  and  a  cavity  in 
lung. 

The  results  of  perforation  of  the  cest>phagus  vary  according  to 
nature  and  seat  of  the  lesion  and  the  piTsence  or  absence  of  communic»*^ 
tion  between  the  tesophagus  and  the  lungs,  pleura,  pericardium,  and 
mediastinum.  In  eighty-live  cases  collected  by  Zenker  and  Von  Ziems- 
sen  the  perforated  a^sopbagos  opened  into  the  bronchi  in  twenty-six 
cases,  into  the  lungs  in  twenty,  into  the  ti-achea  in  twenty -one,  into  tii0 
pleural  cavity  in  eleven,  and  into  the  pericardium  in  seven. 
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There  may  be  no  symptoms  calling  att^ntioii  to  perforation  of  the 
OBfiophagus,  or  a  pricking  or  t*.raring  sensation  with  coughing  or  swallow- 
ing may  occur,  EA-entnally  the  symptoms  become  those  of  septiciBinia, 
the  physical  signs  imliciiting  a  hjealization  of  the  inflammation  in  the 
lung,  pleui-a,  or  media^stinuui,  the  pus,  when  present,  being  congheil  up  or 
vomited.  If  perforation  of  the  trachea  or  a  bronchus  h*aH  occurred,  food 
may  be  raised  fi-om  the  larynx.  Perforation  of  an  aneurism  is  shown  by 
the  sudden  hemorrhage,  which  is  usually  cousiderable  and  immediately 
fatal,  though  sometimes  it  may  be  slight  and  protracted  Irom  the  presence 
of  a  thrombus  in  the  aneurism, 

RUPTURE. 

In  a  few  instances  the  oesophagus  has  been  ruptured  by  severe  mus- 
cular efforts  made  in  the  attempt  to  dislodge  a  foreign  lK>dy  which  had 
become  impacteti  in  the  gullet  Mackenzie  considered  that  tlie  suddeu 
pressure  a^inst  the  tus<iphageal  wall  induced  by  tiie  attempt  at  expelling 
a  large  quantity  of  material  from  the  stomach  might  eiiu.se  rupture. 
Previous  softening  of  the  cesopbageal  wall,  if  present,  would  undoubteiUy 
act  as  a  favoring  cause.  The  evidence  which  has  lM?en  presented  of  a 
primary  softening  of  the  ceBophagus  is  in  the  main  unsatisfactory  and 
largely  based  upon  the  confounding  of  post-mortem  softening  with  an 
ante-mortem  lesion.  The  rent  is  longitudinal,  perhaps  two  inches  long, 
and  probably  results  from  the  pressure  of  the  contents  of  the  stomacli 
against  an  impacted  l)ody  of  such  a  nature  as  completely  to  close  the 
ooeophagus.  Emphysema  of  the  tiasues  i^  likely  to  occur,  pmbably  fi'om 
reptnre  of  the  alveolar  wall  during  the  violent  efforts  at  expelling  the 
impacted  body.  In  coasequence  of  the  rupture,  which  iLsually  takes 
place  into  the  posterior  mediastinum,  food  enters  the  tissues,  gaugi^ene 
results,  and,  if  the  patient  lives  sufficiently  long,  an  ichorous  pleurisy  is 
likely  to  follow  and  cause  death  from  a  septiciemia. 

Treatment, — Perforation  or  rupture  of  the  oesophagus  is  so  entirely 
without  possibility  of  relief  by  me<lical  means  that,  even  with  the  total 
absence  of  guiding  experience  and  statistiea,  surgical  interference  is  justi- 
fiable< 

OESOPHAGITIS. 

Inflammation  of  the  oistvphagus  Ls  due  to  the  admission  of  irritating 
material,  whether  foreign  bodies^  excessively  hot  li(|uids  or  solitls,  cor- 
rosive fluids,  or  IVequent  concentrated  alcoholic  drinks.  Decompo- 
sition of  retaineil  food  aliove  a  stricture  or  in  a  diverticulum  also 
serves  as  a  cause  of  inflammation,  Cltlsophagitis  may  occur  in  the 
course  of  typhoid  fever,  scarlatina,  variola,  and  tuberculosis  or  syphilis. 
Chronic  passive  congestion  from  valvular  ilisease  of  the  heart  has 
been  considered  of  etiological  importance.  In  rare  instances  inflam- 
mation has  been  extended  into  the  oesophagus  from  the  pharynx  or  the 
stomach. 
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Morbid  Anatomy, — Siii<?e  the  lining  membrane  of  the  oesophagiiis 

resembleB  the  skin    in   struotore,  the  appearaneeK  of  oesophagitis^  arp 
analogouK  to  those  of  a  dermatitiK,  and  in  variolous  oesophagitis  typical 
vesicle,s  anil  pnstiik\s  ai-e  to  be  found.    The  usual  anatomical  varieties  of 
aeute  (BSophagitis  are  the  di*sqnauiative,  catarrhal,  foUieuUir,  fibrinous, 
diphtheritie,  and  phlegmonous  iiiliam mat  ions.    Des<iuamative  or  exfolia- 
live  oesophagit  18,  wsophagitis  disHeean^  suprrjiemlu,  is  characterized  by  th6  j 
detachment  of  more  or  less  of  the  snpcrticial  portion  of  the  membnuie' 
of  the  (esophagus  as  a  ca^t  of  the  tube.     The  detached  portion  is  almo^ 
wholly  composed  of  pavement  ei>ithelium.     Thei*©  are  but  few  crises  of  I 
this  affection  on  record,     "We  have  seen  it  follow  a  dose  of  chloral  giv«ai  j 
to  an  infant. 

In  mtarrhal  wmphagftis  there  is  also  a  detachment  of  epidermis  rather  ^ 
in  the  form  of  curd  like  masses  than  as  tlakes.  In  chronic  catarrhal . 
oesophagitis  the  mucous  membrane  Is  thickened,  and  warts  may  project  1 
or  polypi  hung  from  the  walL 

In  follimlar  i]cmpfwffiti4i  the  sparse  acinous  glands  are  swollen,  partly 
in  consequence  of  retained  secretion  in  the  ducts  and  partly  from  the] 
round-cell  iufiltnition  of  the  tissue  iu  the  vicinity.  The  JtbnnoitM  ra- 
riety  is  characterized  by  the  presence  of  a  lt>*>sely  adheix*ut  fibnnoMj 
membrane,  and  the  diphfJieHUe  variety  by  a  necrosis  of  the  superficlJ 
portion  of  the  wall.  Both  of  these  varieties  may  occur  in  diphtheris, 
although  it  is  rare  for  this  disease  to  exteml  into  the  CESophagus, 

In  phlei/moHom  (rsophugitk  the  submucous  fibrous  tissue  becomes  in- 
fected etther  from  within  or  from  without  the  resophagns,  and  a  diffuse ' 
suppurative  inllammation  takes  place  which  may  result  in  the  more  or 
less  complete  detachment  of  the  mucous  membrane-  The  pus  is  usuahy 
discharged  into  the  (esf)phagus  tlirough  one  or  more  openings,  but  some- 
times  may  find  its  way  into  the  larynx  or  the  tracbea. 

Most  important  in  consequence  of  its  frequency  and  severity,  is  c&r' 
roHive  a\mphttf/Uh^  under  which  term  are  included  the  alterations  due  to 
the  action  of  caustic  tieids  and  alkalies.  In  the  milder  cases  only  the  j 
sui>erficial  portion  of  the  mucous  membi'ane  is  affected,  ami  the  epi- 
dermis is  shii veiled.  If  concentrated  solutions  of  alksilies  have  beeo 
swallowed  in  large  quantities,  the  mucous  membrane  is  softened  tuid 
gelatinous ;  sulphuric  acid  causes  it  to  become  dry  and  bluck.  and  nitric 
acid  makei^  it  yellow.  The  action  of  the  corn:)8ive  fiuids  may  cause  a 
complete  destruction  of  the  mucous  membrane,  and  the  exposed  moii-] 
colar  coat  is  then  shrivelled  and  traversfnl  by  a  net- work  of  rarlionized 
blood-vessels.  If  the  patient  live,  the  necrotic  portions  become  stir* 
rounded  by  an  inflammatory  line  of  demarcation,  and  an  injected  zone] 
infiltrated  with  leukocytes  separates  the  necrotic  fi'om  the  normal  tissue. 
At  a  later  stage  tlie  necrotic  porti*»ns  are  detached,  and  ulcers  retaala 
which  lead  to  perfomtion  or  end  in  stricture. 

Pain  in  swallowing  is  the  fii-st  discomfort  of  an  cesophagitis,  but  may 
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be  absent  in  the  exfoliative  vai^iety.  It  may  be  so  severe  as  to  cause 
regiir^ntiitioE  or  leutl  to  the  avoidance  of  food.  In  the  milder  varietj"  of 
inflammation  the  pain  lantK  usually  but  a  few  days*  In  sevei"e  le-^sopha- 
g:itij^  the  pain  is  more  iiitenHe.  the  patient  i.s  unable  to  swallow,  anil  motion 
of  the  neck  m  often  m  painful  that  the  spine  is  kept  rigid.  There  is 
fever,  perhaps  ajasociated  with  chills,  and  the  patient  becomes  exhausted. 
The  region  of  the  cervicsil  portion  of  the  oesophagus  may  be  tender  to 
the  touch,  and  in  case  of  peritesophageal  suppuration  the  swelling  may 
ap[>ear  at  the  biuse  of  the  neck  on  a  level  witli  tlxe  last  c*er^  it*al  vtule- 
hrtJL  The  abscess  may  cause  displacement  of  the  larynx  or  trachea,  and 
d>spncea  and  hoarseness  be  associated.  The  pus  may  be  evacuated 
tki'ough  the  oesophagus  or  escape  iut^  the  air-psLssages  :  ii>  the  latter  case 
there  m  danger  of  snttbcatiou  or  of  broncho-pneunioniiL  Di  coiisequenoe 
of  a  comniuui cation  between  the  cesophagus  and  the  abscess,  food  may 
enter  the  hitter  and  become  decomposed,  and  g-angrene  of  the  tissues 
aromid  the  aUscess  result, 

Chi^onic  Oisophagitis  is  characterized  by  a  sense  of  pemistent  aching 
or  constriction  in  the  region  of  the  ce*iOphagus,  and  by  the  frequent 
regurgitation  of  a  viscid  glairy  fluid  of  an  alktdine  reaction,  and  some- 
times fn^thy,  to  which  the  term  umter-brmh  is  applied,  and  which  is  to 
be  distinguished  fi'om  tlie  acid  fluid  regurgitated  from  the  stomach  in 
P5'rosis.     The  act  of  swallowing  may  demand  distinct  muscular  eflbit. 

Diagnosis. — Continued  pain  in  swallowing,  in  connection  with  its 
method  of  origin,  is  the  characteristic  symptom  of  oesophagitis,  the  mild 
or  severe  nature  of  which  is  apparent  from  the  associated  symptoms. 
Exfoliative  cesophagitis  is  diagnosticated  by  the  ejection  of  detached  por- 
tions of  the  epidermic  layer  of  the  lining  membrane. 

PK0GX06IS, — Recovery  from  the  milder  varieties  of  acute  oesopha- 
gitis readily  and  rapidly  inkm  place.  In  the  severer  varieties  of  inflam- 
mation of  the  oesophagus,  which  are  usually  of  corrosive  or  infectious 
origin,  the  prognosis  is  grave  from  the  severity  of  the  lesions  and  the 
tendency  towiu'ds  perforation,  absceiks,  and  gangrene.  If  reco\ery  li'om 
acute  symptoms  takes  place,  the  progut>sis  is  that  of  fibrous  stricture. 
Clironie  Ciitarrhal  cesophagitis  is  i-esistant  to  treatment  largely-  because 
of  the  persistence  of  itB  causes,  and  is  liable  to  exacerbations  and  I'e- 
missions. 

Treatment, — There  is  no  general  medical  treatment  for  oesophagitis. 
The  ffK)d  shoidd  be  broths,  milk  and  raw  eggs^  or  other  nutritious  liquids, 
and  in  some  CiLses  mast  he  given  through  the  stomach- tube.  Opium 
affords  the  only  method  of  controlling  extreme  pain.  Lociil  remedies, 
such  as  bisjnuth  subnitrate  or  solution  of  silver  nitrate,  may  by  swallow- 
ing Ik*  brought  in  contitet  with  the  OBSophngeal  umcous  membrane,  but 
care  must  be  exercised  that  no  harm  be  done  to  the  stomach  by  these 
remedies.  \Yhen  pus  forms,  surgical  interference  is  justifiable^  as  in 
retrophai'yngeid  abscess. 
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TUMORS  OF  THE  CESOPHAGUS. 
Fibroma,,  lipoma,  myoma,  sarcoma,  and  eaueer  are  tlie  varie( 
tumors  to  b<i  fouad  in  Ibo  uii>upiiagns.  The  fibroma  in  rare  instanoes 
attains  a  large  size,  becomei*  i>olypoid,  and  c^iuses  oljstruction*  It  arisn 
from  the  anterior  wall  of  the  oesophagim  in  the  vicinity  of  the  criooid 
cartilage,  and  has  been  found  only  in  elderly  people.  Retention  ejHta 
have  been  noticed  i-epeatedly  in  chrome  oesophagitis,  and  cysts  sametimei 
occur  near  the  (e^ophiigus,  their  origin  l>eing  attributed  either  to  a  per- 
sistent branchial  fissure  or  to  a  detached,  unusually  high  vitelline  dud, 
Weigert  has  repoited  the  occurrence  of  a  polypoid  adenoma  which  pttv 
duced  no  isymptouis. 
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CANCER    OF    THE   CESOPHAGUS, 

Cancer  is  the  most  common  form  of  tumor  of  the  gullet,  and  is  the 
most  frequent  cause  of  (esophageal  disturbance,  Zenker  and  Von  Ziemi* 
sen  state  that  it  was  found  in  one- quarter  of  one  per  cent,  of  some  fitie 
thousand  autopsies. 

Etiology. — Three-foui^ths  of  the  cases  occur  in  men,  and  four-fifths  in 
persons  between  forty  and  sixty  yeai*s  of  age,  two-thirds  of  the  pitieata 
l^eiug  between  the  age^  of  tidy  aud  sixt5^  years.      A  certain  etiologii^al 
importance  is  to  be  attac^hed  to  heredity  and  to  local  lesions,  whether  duiifl 
to  irregularity  of  development  or  to  pathological  processes,  ' 

MottiiiD  Anatomy. — Primary  cancer  is  the  variety  generally  found* 
although  the  disease  sometimes  extends  from  the  stomach,  pharynx,  or 
thyroid  gland*  It  is  of  the  epidermoid  \^ariety,  and  is  usually  found  at 
the  narrowest  portions  of  the  oesophagus,  eitlier  near  the  cricoid  cartilage, 
in  the  vicinity  of  the  bifurcation  of  the  tnichea,  or  at  the  lower  end  of  the 
oasoi>hagus.  Authorities  differ  its  to  the  greater  frequency  of  the  diseiid 
at  the  upper  oi'  at  the  lower  third  of  the  cBsophagus.  According  to  Car* 
malt,  the  cancer  begins  in  the  deeper  layers  of  tlie  lining  membrane,  from 
wMch  it  extends  iti  all  directions.  At  first  an  elevated,  rounded,  and 
flattened  nodule  appears^  gradually  increasing  in  length  and  breadth. 
sometimes  by  the  formation  and  fusion  of  accessory  nodules,  and  eventu^ 
ally  may  encircle  the  cesophagus.  Its  extension  in  depth  leads  to  the 
infiltration  of  the  nuiscular  coat^  and  the  oesophagus  Is  thereby  tanoft- 
formed  into  an  unyielding  tul>e  for  a  distance  of  one  or  two  inches, 
sometimes  throughout  the  length  of  the  tesophagns.  The  growth  abu 
extends  into  the  neighboring  organs  and  tLssucs,  especially  into  tlie 
trachea,  bronchi,  spinal  caual,  pleura,  iiericardium,  and  peritoneuiu- 
The  bronchial  glands  are  frequently  iutiltratedj  and  the  disease  may 
extend  into  the  large  arteries  in  the  vicinity.  The  cancerous  growth 
may  compress  or  displace  the  recurrent  laryngeal,  especially  the  left, 
and  the  pneumogastric  nerves.  Secondary  nodules  at  times  are  fonnd 
in  the  brain,  lungs,  pancreas,  Liver,  kidney,  and  adrenal  glands. 
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As  the  growth  extends  towards  the  surHioe  of  the  cesophagiis  it  pro- 
jects io  the  form  of  granules,  papillary  excresceoces,  or  nodules.  The 
cent  ml  ohler  portions  become  iieorotie,  are  detached,  and  leave  an  irregu- 
lar iiker,  which  extends  superficially  and  in  depth,  its  edges  often  being 
eveit^d.  Particles  of  tbod  ft-equently  lodge  in  the  crevices  at  the  bottom 
of  the  ulcer,  putrefy,  and  thus  act  as  favoring  causes  iu  the  ext'emion  of 
the  ulceratioUj  which  eventually  ma^'  result  in  perforation  of  the  oesoph- 
agus and  in  the  formation  of  a  fistula  between  the  trachea  and  a  bronchus, 
usually  the  left.  8iuce  the  tendency  of  the  disease  is  towards  the  pro- 
duction  of  a  stiicture,  that  portion  of  the  (esophagus  which  is  above  the 
cancer  is  usually  dilated,  the  muscular  coat  hyj)ertrophie<1,  and  the  lining 
membrane  in  a  condition  of  chronic  catarrhal  inflammation. 

Bymptomis. —Cancer  of  the  oesophagus  usually  pursues  a  latent  course 
for  a  long  time,  and  the  first  symptom  of  this  dise^ise  may  be  a  sudden 
and  fatal  hemorrhage  fi'om  perforation  of  a  large  blood- vassel.  As  a  rule. 
it  is  anuuuneed  by  difficulty  in  swallowing  s<jlid  food,  which  may  increase 
so  rapidly  as  to  necessitate  within  a  short  time  a  liquid  diet  The  greater 
the  difficulty  in  swallowing  the  m(jre  likely  is  the  regurgitation  of  mate- 
rials swallowed,  either  unaltered  in  appearance  or  mixed  with  bloody 
slime  or  frothy  fluid.  The  distress  may  be  so  great  i^  to  compel  the 
patient  to  refrain  from  eating,  and  to  lead  to  the  s^^mptoms  of  stiu-vation. 
Periods  of  temporary  relief  to  the  dysphagia  occasioually  arise  in  conse- 
quence of  the  ne<irosis  and  detachment  of  projecting  portions  of  the  cjincer 
producing  the  oljstruction.  The  seat  of  the  discomfort  and  obstruction  is 
usually  referred  to  the  back  of  the  neck,  the  intei-scapular,  aul>8ternal,  or 
epigastric  region.  Progressive  loss  of  flesh  and  strength  accompanies  the 
dysphagia. 

In  the  further  progress  of  the  disease,  other  symptoms  arise  in  virtue 
of  its  extension  to  neighl>oring  parts  and  the  influence  of  putrefactive 
conditions  in  the  canc^roiLS  ulcer.  Pain  is  often  but  little  complained  of, 
although  it  is  severe,  constant,  or  paroxysmal  when  the  intercostal  nerves, 
the  perit^^rdium,  or  the  pleuree  are  involved.  Cough  is  frequent  from 
the  extension  of  the  disease  to  the  larynx,  or  from  perforation  of  the 
larynx,  trachea,  or  bronchi.  It  is  usually  distressing,  is  either  paroxj^s- 
mal  or  constant  and  is  sometimes  accompanied  with  profuse  secretion. 
If  fcK>d  enters  the  lung,  broncho-pneumonia  rapidly  follows.  If  the  re- 
current laryngeal  nerve  is  involved  in  the  growth,  aphonia  is  the  result, 
and  a  rapid,  irregular  action  of  the  heart  follows  irritation  of  the  pneu- 
moga«tric  ner^^e.  When  the  growth  entei-s  the  spinal  canal,  paralysis 
may  rt\sult  from  pressure  upon  the  spinal  cord.  Bleeding  trom  the 
month  follows  injury  to  the  smaller  blood-vessels,  while  imme<iiately 
fatal  hemorrhage  is,  the  result  of  perforation  of  the  aorta  or  of  its  larger 
branches.  The  symptoms  of  septicaemia  or  of  septico-pypemia  complicate 
and  accelerate  the  programs  of  cancer  of  the  cesophagns  when  bi-oncho- 
pneumoniaj  pleurisy,  pericarditis,  or  peritonitis  occm-s.     The  broncho- 
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pneumonia  l>ecomes  gaugrenoiiB,  aud  perforation  into  the  "pleural  cavity 
lejids  to  an  ichorous  pleurisy.  The  coraplicatiug  perieai'ditis  and  peritft- 
nitis  are  likely  to  be  rather  seroiLS  or  fibrioo -serous,  perhaps  hemorrhagic, 
than  ichorous  or  putrid.  Dejith  usually  rasult^  gradoally  from  starvation^ 
rapi<lly  from  one  of  the  causes  producing  septicajmia,  or  snddealy  from  the 
erosion  of  a  large  blood- vessel. 

DiAGNOSlis.— The  recognition  of  the  ol)striiction  of  the  oesophagus  18 
easy  frohi  the  dysphagia,  the  delay  iu  the  production  of  the  seoooil 
oesophageal  murmur,  and  the  luse  of  the  sound.  The  cancerous  natTore  of 
the  ol>struction  is  to  be  inferred  from  the  age  aud  sex  of  the  patient  and 
from  the  appreciation  of  the  fact  that  ninety  per  cent,  of  the  cases  of 
te.sophageal  obstruction  after  middle  life  are  due  to  cancer.  This  diig- 
nosls  m  supported  by  the  i^cognition  of  a  palpable  tumor  in  the  neck, 
from  the  limitation  of  the  diseiifte  to  the  cervical  portioii  of  the  ce^ophagui, 
or  from  an  inliltration  of  the  c<*rvical  glands.  It  i^s  rendered  certain  by 
the  microscopical  examination  of  portions  of  the  cancer  which  have  be»*ii 
regiirgitated  or  removed  with  the  < esophageal  tul^e.  The  possibility  thai 
syphilis  may  be  a  cause  of  the  obstruction  is  to  be  remembemd,  and  should 
be  eliminated  by  active  antisyphilitic  treatment  if  nect^ssary,  miles  a 
positive  diagnovsis  of  cancer  can  be  made  by  the  examination  of  portiaw 
of  the  growth  eject^^L 

Prognosis. — Cancer  of  the  (Bsophagus  pnive^s  fatal  usually  within 
to  fifteen  months  alter  the  l>eginniiig  of  the  symptouLs,     The  p 
in  the  individual  case  varias  within  wide  linuts,  owing  to  the  iaabihty  to 
Miticix^ate  the  occurrence  of  hemorrhage  or  of  perforation  into  the  r^pi*  j 
ratory  tract  or  into  the  serous  cavities.     In  these  events  death  is  like! 
to  occur  either  immeiliately  or  in  the  course  of  a  few  days  or  weeks. 

Treatment.— In  the  treatment  of  cancer  of  the  (esophagus  the  iodj- 
cations  iiri?  to  relie^'c  pain  and  nourish  the  i>atient*  When  solid  food  caa 
no  longer  be  swallowed,  milk,  eggs,  gruels,  broths,  purees,  may  be  taken 
in  liirge  quantities  at  long  intervals,  or  in  small  quantities  at  short  ia- 
tervals,  ils  seems  best  to  suit  the  individual.  When  the  power  of  swallow^ 
iug  is  almost  gone,  the  cBSophageal  tulie  may  be  used  The  oesophagos 
above  the  stricture  should  l3e  occa^sionally  washed  out  by  the  swallowing 
and  regurgitation  of  a  weak  solution  of  Ijoric  acid.  Just  before  the 
oesophageal  tube  is  to  Ix*  passed  the  sutjjcct  should  swallow  a  small  piece 
of  frozen  solution  of  cocaine,  which  may  readily  l>e  made  by  me^usofj 
the  ethyl  chloride  spray.  Rapid  dilatation  of  the  stricture  by  gradoat 
sounds  or  laminaria  tents  does  not  seem  to  us  to  be  a  goixi  practice,  be- 
cause it  involves  the  danger  of  rupture.  Authorities  recommend  carry- 
ing by  means  of  the  sound  cauulas  (funnel- shaped  above)  into  the  stricture 
and  leaving  them  theiT^  Surgical  interference  when  the  strictui^  is  low 
down  is  of  very  doubtful  utilit>%  the  results  of  ies<!>phag08t4>my  or  gsk§- 
trostomy  so  far  not  having  Im^u  good.  When  the  cancer  is  in  the  upper 
part  of  the  *:B8ophagus,  extirpation  is  practicable. 


BXSEASEd  OF  THE  MOUTH,  TONGUE,  SAI^H^ARY  GLANBti^  ETC.       815 

SPASM    OF  THE   CESOPHAGUS.     CESOPHAGISMUS. 

A  locitlized  spasm  of  the  niiLscular  coat  of  the  (Bt$ophagu8  occasionally 
takes  place,  either  at  the  upper  or  at  the  lower  end  of  the  tul^e.  This 
conditioa  is  eaJled  oesophagismiis,  or^  from  the  caiuBe  and  result,  spastic 
stricture  or  stcnostis.  The  condition  m  closely  allied  to  the  globus  hys- 
tericus of  the  pharynx,  and  is  seen  for  the  most  part  in  nervous  women 
between  the  ages  of  twenty  and  forty  years,  although  sometimes  observed 
in  old  age  and  in  childhood.  Those  sufleriug  from  overwork,  mental 
shock,  or  chronic  disi^iLse,  (specially  of  the  pelvic  organs,  are  more  likely 
to  be  affected,  and  English  ivritem  consider  that  gont  is  a  predisposing 
cause.  Its  occurrence  has  been  obseiTed  during  the  period  of  gestation. 
It  may  be  a  sympti>m  of  organic  disease  of  the  casuphngns,  as  iuflamma- 
tiou,  ulcer,  or  c^incert  and  als*j  of  the  central  nervous  system,  esiieclallj^ 
in  the  vicinity  of  the  medulla  oblongata,  as  in  rabies  ami  meningitis.  It 
is  sometimes  present  in  chorea,  tetanus,  and  epilepsy. 

The  spasm  is  either  slight  or  se\x^re,  temporary  or  prolonged,  occa- 
sional or  constant.  Its  frct|uency  and  severity  usually  increjise  in  the 
course  of  time  and  become  constant,  although  attacks  of  longer  or  shorter 
duTjition  may  o<'cnr  with  intervals  of  freedom  [lerhaps  for  >'ears.  The 
efforts  of  the  patient  at  swallowing  cause  distress,  and  the  food  may  be 
violently  regui^tated.  The  spa^m  is  at  times  accompanied  by  hoarse- 
ness of  the  voice,  difficulty  of  breathing,  and  hiccough.  HyperiBSthesia 
of  the  pharynx  is  not  infrefiuently  itsstjciatt^l,  and  may  so  act  upon  the 
cesophagiis  that,  as  in  rabies,  the  mere  pi'esence  of  saliva  induces  the 
spasm,  and  even  the  thought  of  swallowing  may  bring  on  a  paroxysm. 
Pain  vaiying  in  character^  and  a  feeling  of  constriction,  usually  referred 
to  the  sternum,  the  spine,  or  the  shoulders,  not  infrequently  accompany 
the  spasm,  and  a  seiLse  of  crsophageal  fatigue  referred  to  the  same  regions 
at  times  follows  the  more  severe  spasms. 

The  spastic  nature  of  the  obstruction  is  t<>  be  infen^ed  from  the  inter- 
mitting, irregular  course  of  the  affection  in  women  of  nervous  tempei^a- 
ment,  and  an  organic  ciiuse  tV>r  the  oljstruction  is  excluded  by  the  passage 
of  the  soniul.  Despite  the  obvious  discomfort,  the  nutrition  of  the  patient 
is,  as  a  rule,  well  maintained.  If  the  spasms  are  continued  for  a  i)eriod 
of  yeai^,  dilatation  of  the  oesoi)hagus  may  result,  and  chronic  cesophagitis, 
perhaps  ending  in  a  fibrous  stricture,  occur. 

The  treatment  of  oesophagismus  is  that  for  spasmodic  stricture  of  the 
oesophagus  (page  806) » 


PARALYSIS   OF   THE   C^SOPHAGUS. 

The  casophagus  niay  become  paralyzed  in  consequence  of  lesions  of 
the  centi*al  and  peripheral  nervous  systeuij  and  in  rare  instances  from 
hysteria.  A  centi^al  origin  for  the  paralysis  is  to  Ijc  found  in  intra'Cranial 
tumors,  hemon-hage,  softening,  or  sclerosis,  especially  near  the  medulla 
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and  the  pons.  Central  causes  are  to  be  found  also  in  multiple  sclerasis* 
tabes,  chronic  poliomyelitis,  and  general  paralysis.  Affections  of  the 
peripheral  nerves  are  causes  for  the  paralysis  in  diphtheria  and  in  poison- 
ing from  lead  or  alcohol.  CE^ophageal  paralysis  may  result  from  com- 
pression of  the  pneumogastric  nerve  by  tuberculous  or  syphilitic  disease 
of  the  adjoining  lymph-glands  and  the  vertebr». 

The  paralysis  is  manifested  by  difficulty  in  swaUowing,  of  sudden 
occurrence  or  of  slowly  increasing  severity.  Solid  food  in  large  pieces 
is  more  readily  swallowed  than  liquid  food  or  small  fragments.  If  tbe 
passage  downward  of  the  first  mouthful  is  prevented,  the  swallowing 
of  more  food  may  overcome  the  stoppage,  and  if  liquids  are  taken  to 
overcome  the  obstruction  regurgitation  is  likely  to  follow.  The  x>ara]yB]S 
causes  a  delay  in  the  production  of  the  second  oesophageal  murmur,  and 
a  sound  or  tube  passes  freely,  but  the  tip  does  not  move  about  as  readilj 
as  is  the  case  when  the  oesophagus  is  dilated,  which  latter  condition  is 
somewhat  simulated  by  paralysis  of  the  oesophagus.  Since  paralysis  of 
the  oesophagus  is  the  result  of  a  variety  of  lesions  of  greater  or  Urn 
severity,  the  prognosis  depends  upon  that  of  the  exciting  cause.  In 
toxic  paralysis,  whether  from  diphtheria,  lead,  or  alcohol,  the  prognosiii 
is  fEivorable,  as  is  the  case  also  in  hysterical  paralysis^  whereas  this 
symptom  is  of  grave  importance  in  disease  of  the  central  nervous  systeoL 

Treatment. — ^The  treatment  of  paralysis  of  the  oesophagus  is  the 
treatment  of  its  cause.  If  the  patient  is  unable  to  swallow,  feeding  bjr 
the  stomach-tube  will  sustain  life. 
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DISEASES  OF  THE  STOMACH. 


METHODS    OF    PHYSICAL    EXAMINATION* 

In  the  deteriniiiatiou  of  the  nature  of  the  various  diseases  of  the 
miach  it  is  of  importance  to  know  the  position  and  size  of  this  organ, 
I-  nature  of  it.s  contents,  the  degree  of  its  motility,  and  its  power  of 
sorption.  Thest?  attributi't^  ai'e  to  Im  reeo^^nized  by  inwms  of  inspection, 
Ipation,  percussion,  ausculkitionj  the  chemical  and  inicroseopical  exam- 
ition  of  the  eont-t^uts,  and  the  use  of  certain  drugs. 

I/mpeeiion  of  the  epigastrium  uuiy  disclose  the  size,  shape,  and  position 
the  stomachj  especially  when  iufiated  with  air  or  gas,  preferably  by  the 
rnierj  since  its  supply  is  under  more  immediate  control.  For  the  i>nr- 
«6  of  inilation  the  stomach-tul)e  or  an  efiervescing  pt>wder  is  to  l>e  intro- 
loed.  The  directions  to  be  tbllowed  in  the  use  of  the  tube  and  the  pre- 
ations  necessary  are  given  in  the  article  on  the  oesophagus,  page  805. 
ben  the  tip  of  the  tube  is  in  the  stomach,  air  is  i-eadily  forced  through 
by  means  of  a  bulb  syringe  connected  with  the  end  of  the  tube.  In 
viug  the  effervescing  powder  one  teiispoonful  of  tartaric  acid  is  dis- 
Ived  in  a  half-tumblerful  of  water  and  swallowed.  Imuiediately  after- 
irds  one  teaspoonful  of  sodium  bicarbonate  also  dissolved  in  a  half- 
mblerful  of  water  is  to  l>e  taken,  and  the  patient  cautioned  not  to 
rmit  the  gas  which  is  formed  to  escape  fmm  the  month.  The  pro- 
eesing  distention  of  the  stomach  is  usually  visible  to  the  eye  Jis  a 
*cuniscribed  bulging  of  the  abdominal  wall,  either  in  the  epigdstrhim  or 
the  umbilical  region  or  in  both,  according  to  the  position  of  the  st-omach. 
11  honr-glaas  shape  has  iilso  thus  teen  determined.  In  rare  instances,  in 
nsequence  of  pyloric  insufficiency,  the  air  or  gas  pikssei4  from  the  stoni- 
h  into  the  intestine,  as  may  be  observed  from  the  resulting  change  of 
ape  of  the  abdominal  wall.  Tnmoi-s  of  the  stomach  also  are  to  lie  rec- 
nized  at  times  on  insix^etion,  especially  when  near  the  pylorns,  and, 
ihough  moving  but  little  with  the  deeoent  of  the  diaphnigm,  are  fre- 
ently  displaced  with  the  pylonis  to  distant  parts  of  the  abdomen, 
speetiou  also  reveals  peristaLsis,  especially  w  hen  exaggerated,  in  conse- 
ence  of  neurt^sis  or  from  hypertrophy  and  dilatation  of  the  stomach 
.e  to  strictnre  of  the  pylorus.     The  wave  usually  ext-ends  from  the  left 

the  rightj  but  sometimes  in  the  reverse  direction,  and  peristalsis  is 
en  to  lie  excited  by  tapping  upon  the  epigastrium  or  by  infiafcion  of 
e  stomach. 

RcKsenheim  has  suc-ceasfully  inspected  the  interior  of  the  stomach  by 
3ans  of  the  gastroscope,  which  is  essentially  an  enlarge*!  ces<jphago- 
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scope*     Its  use^  however,  is  inoonvenient,  requires  experience,  and  addA 

but  little  to  the  inforuiation  to  be  obtiiiiietl  by  other  meims  of  invesligft' 
tioii.  Mention  may  he  inmle  also  of  tlie  inspeetioii  of  the  illnniiniited 
Btoinaych,  gmtrotUaphauif.  It  is  stated  thut  by  tliiB  method  of  exaiuinataon 
the  lower  border  ol'  the  normal  empty  stomach  is  to  be  found  at  the  lev 
of  the  navel  considerably  below  the  point  at  which  its  pi^Cijenee  is  to 
determined  by  me>ans  of  percussion. 

F(i!patwn  of  the  regioa  of  the  stomiich  is  l^e^t  peifornied  when 
patient  lies  on  the  back,  with  the  hea<i  low  aiid  the  knt^8  niised*  Thi' 
pressure  should  be  gentle,  and  made  with  the  fingertips  and  tlic  ulnar 
edge  uf  the  nearly  flatt<mi*d  hands.  The  object  of  the  palpation  is 
obtain  evidence  of  the  size  and  position  of  the  stomach,  to  ree 
points  of  tenderness  and  localized  resistance*  Under  normal  circi 
stances  only  a  small  part  of  the  stomach  near  the  pylorus  and  in 
vicinity^  of  the  grtMiter  curvature  is  perceived  by  the  fingers,  and  tbettj 
only  when  dixStended.  The  i)ylorus  is  sometimes  to  be  felt  as  a  eircn 
scribed  mo\'able  resistance  at  the  right  of  the  median  line  and  on  a  lev 
with  the  anterior  end  of  the  eighth  costal  cartilage.  The  lower  border 
of  the  stomach  is  at  times  to  be  differentiated  by  the  touch  fi-om  the 
trausvei-se  colon,  in  part  fi*om  the  variation  in  the  tension  and  in  port 
from  the  rei^istance  of  the  omentum.  Tenderness  is  frequent  in  dis^^siee 
of  the  stomach,  and  is  often  tin*  rt3sult  of  a  circuniHcribed  peritonit 
whether  acute  or  chi-ouic.  This  perigpstritis  is  diffused  or  circumscri 
the  latter  being  due  often  to  the  preseoce  of  ulcer  of  the  stomach. 

The  possibility  of  I'ecoguizing  the  resistance  uf  a  normal  pylorus  hm 
been  already  mentioned.     The  hypertrophied  pylorus  is  more  rc^idily  ap- 
preciated, and  tumors  in  this  part  of  the  stomach  fi-eciueutly  are  fell 
Important  evidence  is  often  to  l)e  obbiined  by  palpation  of  the  stoinactf 
under  various  conditions  of  distention,  either  by  air,  gas^  or  food, 

Percussion  is  a  most,  important  means  of  determining  the  ]K>sition  and 
size  of  the  stomac*h,  especially  by  making  evident  the  sitmitiun  uf  t 
lower  edge,  and  it  may  aid  alsi>  in  dt^finiug  tlie  position  of  a  tumor  of 
wall.  It  is  to  be  done  when  the  stomach  is  empty,  and  when 
with  air,  gas,  or  other  contents.  A  comparison  is  to  be  made  also  between' 
the  result's  to  b*^  obtained  in  the  ui>right  and  those  to  l>e  obtained  in  the 
supine  position  of  the  patients  Although  in  general  the  contnist  l)etw< 
the  stomach  and  the  tmnsverse  colon  is  apprt^ciable  on  slight  percussi" 
in  consequence  of  diflereuce  in  pitch,  in  c^iseK  of  especial  imi>ortanoe  t 
difTerence  may  l>e  emphasized  by  the  distention  of  the  one  vistnis  with 
and  of  the  other  with  water  iK^fore  the  outlines  are  percussed.  Accordi 
to  Pacanowsky,  the  normal  upper  border  of  the  stomach  is  near  the  fifth 
intercostal  space  in  front  and  at  the  level  of  the  seventh  ^r  eighth  rib 
in  the  axillary  region.  The  lower  Ixunler  may  Ix*  fmind  three  oenti- 
metres  above  the  navel.  The  vertical  diameter  is  Jimih  ti  ii  to  i 
centimeti-es,  and  is  longer  in  men  than  in  women.     By  marking 
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skin  the  limits  of  resonance  the  position  of  the  vertical  dilate  or  pro- 
lapsed atomath  may  be  p:raphicaUy  shown. 

Percussion  nuiy  aid  in  det-erniining  the  position  of  atiimor,  the  diilness 
from  whieh  will  disapin^ar  on  iuHation  of  the  stomacrh  if  the  growtli  i^* 
from  the  posteriur  wall* 

AmculkilioH  is  of  chief  importance  in  the  recognition  of  splashing  due 
to  the  preseucc  of  a  mixtuj'e  of  air  or  gits  and  fluid,  and  prodnct'd  by 
quickly  tapping  upon  or  by  shaking  the  epigt^tric  region.  Tlie  sphishing 
is  often  causetl  by  a  voluntary  contract  ion  of  the  abdominal  mnscles  by 
the  patient.  This  sound  may  occur  normally  alter  eating,  but  if  present 
imnuHliately  before  meals  is  evidence  of  retention  of  the  contents  of  the 
itomach  either  from  atony  of  the  wail  or  from  stricture  of  the  pyloi'us. 
If  the  splashing  is  heard  over  an  unusually  wide  ai-ea  it  offers  evidence 
of  dilatation,  although  it  maj^  l>e  heard  l>elow  the  navel  wlien  there  is 
simply  prolapse  of  the  stomach. 

A  gurgle  originating  in  the  st^mac^h  is  due  to  the  motion  of  air  or  gas 
alone,  and  is  of  no  pathologiwil  signifieance.  It  is  .stated  that  a  sound 
resembling  that  froui  a  freshly  opened  bottle  of  liquid  charged  with  car- 
bonic acid  gas  may  proceed  from  a  dilated  stomach  in  consequence  of 
fermentation  of  its  eoutcuts.  The  hciirt'SOunds  are  to  be  heard  distinctly 
on  listening  over  a  stomiich  distended  with  air  or  gas,  and  pix*iient  a  clear 
uie t alii c  ch anw:^ ter. 

Examination  of  the  Contents  of  the  Stomach.  —Important 
evidence  of  the  condition  of  the  stomach,  e^peciidly  with  reference  to 
motlihcationsuf  its  digestive  power  and  its  motor  activity,  is  to  be  ob- 
tained by  the  exaniination  of  the  contents*  More  accurate,  and  com- 
piete  knowledge  is  to  be  obtained  when  the  con  tenths  are  siphoned  or 
expressed  from  the  stomach  through  the  tube  at  a  detinite  time  atler  a 
test  meal  has  been  taken,  than  from  an  examination  of  the  vomitus. 
The  meal  reconamended  by  Ewald  and  Boas  consists  of  thnx^  or  four 
hundred  grammes  of  weak  tea  or  water  and  thirty  to  fort>'  grammes  of 
white  bitiad,  pmctieally  a  glass  of  the  liquid  and  a  roll  of  bi'cad.  The 
contents  of  the  stomach  are  to  be  remo\'L*d  aliout  an  hour  aftei-  this 
meal  has  tjeen  taken.  That  recommended  by  Leul>e  and  Riegel  requires 
a  longer  time  for  digestion,  and  is  to  l>e  removed  tour  or  five  hours 
after  being  eaten.  It  consists  of  four  hundred  grammes  of  soup,  one 
hundred  and  fifty  to  two  Imndred  g!*ammes  of  beeisteak,  ami  iitlty 
grammes  of  %vhitc  bread  or  of  mashed  potato,  essimtially  a  plate  of  soup, 
a  piece  of  steak,  and  a  roll  of  bread. 

The  contents  of  the  stomach  may  be  altered  in  quantity  and  tpiality* 
If  more  is  rt^unn^tHl  than  is  introduced  it  is  evident  that  thei^e  is  retention 
from  pyloric  oljstruction  or  enfeebled  motor  power  of  the  stomach,  and  if 
several  pints  are  expressed  or-  siphtuted  t>ut  the  stomach  must  bc^  dilated. 

Variations  in  quidity  comprise  abnormal  odor,  color,  consistency,  and 
chemical  and  microscopical  characteristics.    When  the  odor  is  suggestive 
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of  the  presence  of  an  acid,  fermentation  has  pi'obably  taken  place,  a^  in 

the  eufeebleil  or  dilated  stomacli.  If  the  odor  resembles  that  of  vinegar^ 
it  m  due  to  acetic  acid  ;  if  that  of  rancid  butter,  the  presence  of  butjric 
or  volatile  fat  acids  is  iodieated.  To  dLstinguisli  beti^^een  t-be  two  by 
chemical  meaus  is  of  no  pmetical  importance.  A  feeeal  odor  is  pres^eiil 
when  thei'e  are  an  incompetent  pylorus  and  a  complete  and  prcdoQged 
obstruction  of  the  bowels. 

Tlie  expressed  contents  of  the  stomach  are  usually  colorless,  but  may 
be  grtH*u  from  the  presenee  of  bile,  ur  red  or  black  from  that  of  blaML 
The  consjst^^ncy  is  homogeneous,  or  particles  of  undigested  food,  indict. 
tive  of  letiii'ded  digestion,  ttre  present,  Almndant  mucus  or*curs  ta 
catarrhal  gastritis,  and  a  frothy  scum  is  due  to  fermentatif>T»,  whicli  e: 
only  when  there  is  retention  of  the  contents* 

The  chemical  examination  of  the  siphoned  or  expressed  contenLs 
a  test  meal  relati-s  tu  the  presenee  of  acitiity,  which  is  caiLsed  by  fl 
hydrochloric  acid,  fixed  hydrochloric  acid,  and  acid  S£dts  or  organic  acidi^ 
t«  the  presence  of  pepsin  and  either  digestive  ferments,  and  to  the  pniHluctti 
of  digestion,  especially  peptones.  The  chemical  examination  alone  *»( 
the  contents  of  the  stomach  is  insufficient  for  an  exact  diagnosis, 
represents  merely  one  source  of  evidence^  and  its  results  are  of  valiii] 
luther  as  aflbrding  indications  for  treatment  than  as  chai*acteriziDg  tJie 
nature  of  the  distni'bance.  Of  greatest  practical  importance  is  the 
recognition  of  free  hydrochloric  acid  and  of  lactic  acid,  and  the  abundanl 
presence  of  the  former  excludes  any  considerable  degi'ee  of  abnonual 
term  en  tat  i*m,  which  is  the  SiJurce  of  the  latter* 

The  reagent  commonly  employed  for  tlie  recognition  of  free  acid  k 
Congo  paper,  which  is  prepared  by  soaking  absorbent  paper  in  a  watery 
s*>lution  of  Congo  red,  one  of  the  coal-tar  CA:jlors-  The  red  paper  whea 
dipped  in  the  gastric  contents  l>ecomes  blue  from  the  presenci*  of  free 
acids,  usually  free  hydrochloric  acid,  since  lactic  acid,  aC'Cording 
Riegelj  is  imlikely  to  l>e  found  in  sufficient  quantity  to  caase  the  change 
in  color.  The  test  for  fi^ee  hydrochloric  acid  is  that  of  Gums  burg,  and 
consists  of  two  parts  of  phlorogluciDj  one  part  of  vanillin,  and  thirtf| 
parts  of  abs4jlnte  alcohol.  The  mixture  is  to  be  fi*eshly  prepared  from 
time  to  time  and  kept  in  a  dark-colored  bottle.  A  few  drops  of  the  r^ 
agent  are  to  be  added  to  the  same  amount  of  filtered  gastric  conteni 
spread  on  a  porcelain  dish,  and  the  mixture  is  to  hi*  heated  slowly  ov 
a  small  fin  me.  As  the  fluid  evaporatei^,  a  red  eohir  is  formed  if  fn 
hydrochloric  aeid  is  prest^nt,  and  the  experienced  eye  is  able  usually  ta 
detect  an  increase  or  a  diniinution  from  the  shade  and  amount  of  color. 
The  absence  of  free  hydrochhiric  acid  is  indicative  of  a  deficiency  of 
the  digestive  power-  of  tlie  gastiic  juice  ;  its  persistent  absence  is  the 
role  in  cancer  of  the  stomach  and  in  atrnphic  or  degenerative  eonditioiis 
of  the  mucous  mend>nine.  The  quantitative  estimation  of  the  total  gas- 
tric acidity  is  made  by  tlropping  from  a  burette  a  decinormal  solntioa  of 
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soda  into  ten  cubic  ci^ntiiuetres  of  filtered  y^astric  contents  to  which  three 
or  four  di^ps  of  a  one  per  cent,  alcoholic  solution  of  pheuolphthalein 
have  hecH  added.  Wheti  the  mixture,  which  is  to  be  stirred  constantly, 
is  rendered  alkaline,  it  assiiines  a  homogeneous  red  color.  The  degree 
of  total  acidity  is  measured  by  the  quantity  of  the  soda  solution  re- 
quired to  render  the  gastric  contents  alkaline.  Eiich  cubic  centimetre  of 
the  sodic  hydrate  uecessai'y  for  this  purpose  corresponds  to  0.003646 
gramme  of  free  hydrochloric  acid,  formally  from  4  to  6,5  cubic  centi- 
meti^es  are  used,  representing  a  total  acidity  of  0.145  to  0.236,  or  for  100 
cubic  centimetres  a  percentage  of  0.145  to  0.236.  It  is  of  no  practical 
iniportance,  however,  to  determine  qmiutitatively  the  total  aeiflity,  since 
the  digestive  power  of  the  gastric  juice  is  dependent  upon  the  pre^sencie 
of  free  hydrochloric  acid. 

The  recognition  of  lactic  acid  is  important,  since  this  substance 
normally  does  not  occur  in  appreciable  quantities  in  the  stomach  unless 
it  is  a  constituent  of  the  food.  When  present  it  is  the  result  of  ft^rmenta- 
tion  in  the  contents  of  the  stomach,  retained  either  from  mechanical 
obstruction  or  ti^om  diminished  motor  activity.  To  avoid  the  introduc- 
tion of  lactic  acid  in  the  food.  Boas  recommeuds  that  before  applying  the 
test  the  stomach  should  be  washed  by  means  of  the  tube.  A  grut4  made  l\v 
the  adiUtitm  of  a  teiusfjoonful  of  oatmeal  to  a  quart  of  water  and  flavored 
wnth  saltis  then  to  be  taken,  and  an  hour  later  the  contents  of  the  stomach 
are  to  be  removed  and  tested  for  lactic  acid.  According  to  Rasenheim, 
however,  there  is  not  Hnflicient  lat^tic  acid  in  Ewald's  test  breakfjist  to 
form  a  source  of  error  by  giving  a  positive  reaction  by  the  test  ordinarily 
used.  The  presence  of  lactic  acid  is  to  be  determim^Ki  by  ITffehnann's 
test,  which,  although  rough,  is  sufficient  for  practical  purposes.  Ten 
cubic  centimetre^s  of  a  four  per  cent  solution  of  carbolic  acid  are  to  be 
diluted  with  twenty  cubic  centimetres  of  distilled  water,  and  one  or  two 
drops  of  the  official  liquor  ferri  cMoridi  are  to  be  added,  when  a  clear 
blue  tluid  is  Ibrmed.  The  production  of  a  grec^nish- yellow  color  when 
this  is  mixed  with  the  filteriHl  gastric  contents  indicat<'s  the  presence  of 
lactic  aci(l.  Riegel  states  that  a  like  result  follows  the  use  of  the  fluid 
prcfjared  by  the  a^ldition  of  distilled  water  to  a  few  drops  of  the  lerric 
chloride  solutitMi  until  the  latter  is  nearly  colorless.  The  addition  of  a 
few  drops  of  a  two  per  cent,  to  four  per  cent,  solution  of  cartiolic  acid 
will  produce  a  blue  colored  reagent,  wliich  is  to  be  freshly  prepan^d  when- 
ever ust^.  The  frequent  presi^nce  of  lactic  acid  in  cancer  of  the  stomach 
even  before  the  ap|»earance  of  a  tumor  is  noteworthy.  Boas  found  it 
present  in  twenty  out  of  twentyone  castas  of  cancer,  and  Klemperer  in 
twelve  out  of  fifteen  causes*  Rosenheim  found  lactic  acid  present  in 
seventy- eight  per  cent,  of  the  cases  of  cancer  of  the  stomach  examined 
by  him.  In  about  one- fourth  of  the  cases  it  appeared  only  at  a  late  stage 
in  the  disea*se.  The  eventual  priisence,  therefore,  of  lactic  acid  in  the 
contents  of  the  stomach  is  an  important  sign  of  this  disease.     It  is  not 
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infallible,  however,  since  cancer  may  occur  when  lactic  acid  is  abaeiili  mi 
lactic  acid  may  be  present  in  the  contents  of  the  uon-canoerous  stomach. 

Indeed,  R<:>senheini  has  found  free  hydi'ochloric  acid,  even  superacidity, 
in  twenty-seven  per  cent,  of  forty ^Keveu  C4Lses  of  canct^r  examined. 

The  digestive  power  of  the  gastric  juice  may  be  directly  tested  by  tlie 
addition  of  a  small  piece  of  the  white  of  a  hard-boiled  egg  to  the  filtered 
giLStric  contents  and  keeping  them  at  the  temperature  of  the  body.  If 
the  gastric  juice  is  normal,  the  i'gg  albumen  dij^appears  in  the  course  c 
an  hour  and  a  half  If  free  hydrochloric  acid  is  aljsent,  pepsin  is  usnaU; 
prest*ntj  although  the  albumen  remains  undissolved^  in  which  ease  a  few 
drops  of  the  acitl  should  be  added  to  the  contents  of  a  second  tube  and  the 
ti-ial  agaiu  made.  If  the  albumen  remains  uudissolved,  a  deficiency  o£ 
pepsin  is  indicated. 

It  further  inquiry  is  desired,  the  pn^tmce  of  peptones  may  be  det 
mined  by  the  biuret  reaction, — that  of  starch  by  the  bine  color  and 
of  dextrine  by  the  red  color  following  the  addition  of  iodine* 

The  alisorptive  power  of  the  stomach  may  be  shown  by  means 
potassium  iodide,  two  grains  of  which  enclosed  in  a  thiu  gelatin  caj 
are  to  be  swallowed.     Normally  the  iodine  can  be  recognized  in  the 
saliva  by  meiuis  of  the  starch  te^t  fifteen  minutes  after  its  ingestion. 

The  motile  power  of  the  stomach  may  be  determined  \\  lien  there  is 
stricture  of  the  pylorus  by  means  of  salol,  which  is  uormally  deeomp 
and  absorbed  in  the  intestine  an  hour  alter  it  hiis  bi^en  swallowed  in 
gelatin  capsule.     The  time  of  its  ai>si>rption  is  shown  by  the  appearan 
of  salicyluric  acid  in  the  urine,  '<m  indicated  by  the  production  of  a  viol 
color  on  the  addition  of  a  few  drops  of  a  neutral  solution  of  ferric  chleK 
ride.    If  this  reaction  is  delayed  for  several  hourSt  or  persists  after  twenty- 
four  houi'Sj  motor  insufficiency  is  indicated. 

The  evidence  to  be  obtained  fi'om  the  microscopical  examination 
the  contents  i>f  the  stomach  relates  to  the  prt^mce  of  numerous  undi 
gestcd  muscle-tibres  as  a  sign  of  defective  digestive  power,   of  blood^ 
corpuscles  or  bloixi- pigment  as  a  suggestion  or  confirnmtion  of  the  exi 
ence  of  idcer  or  of  cancer,  and  of  sareina  or  ferment  fungus  in  proof  t 
fermentation  of  the  contents  of  the  stomach. 
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MALPOSITION    OF   THE    STOMACH. 

The  normal  position  of  the  stomach  in  the  fo?tiLs  is  distinctly  vertic 
This  positi<>n  is  sometimes  found  in  the  adult,  aiul  the  iwloric  end  of  tlw 
stomach  may  lie  below  the  navel*  £is  the  result  t»f  tlic  persistence  of  the 
congenital  couditiouy  or  in  conse(|uence  of  tht;  application  of  pressure,  aflj 
from  coi-scts.  The  irregularity  is  of  no  clinical  imiiortauce  unless 
causes  the  duodenum  to  become  anguku*,  in  which  ease  dilatation  of  thi 
stomach  frouj  olxstruction  to  the  passage  of  its  contents  r*>sults.  In 
cases  the  stomach  is  to  l>e  found  in  the  right  hy|>och<mdriuni,  the  canliae  J 
end  being  at  the  right  and  the  pylorus  at  the  left  of  the  organ. 
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Most  important  of  the  malpositions  of  the  stomach  L^  ffmtrapt^mSf  the 
do^iiiwai'd  displacement.  When  it  exists  the  smaller  curvature  of  the 
stomach  may  be  midway  l>etween  the  ensiform  Ciirtilage  and  the  navel, 
while  the  greater  eurvatiuT*  lies  between  the  navel  and  the  symphysis 
pnbis.  This  prolapse  of  the  stomach  is  dependent  upon  elongation  of 
the  gastrobepatic  omentum,  either  existing  at  birth  or  in  consequence  of 
Iraetionj  muscular  stniin,  or  injury,  A  lax  eoudition  of  the  iibdominal 
wall  in  conH<:H|uence  of  repeatetJ  pregmxnciejs  and  lacing  acts  as  a  lavoring 
cause.  Prolapse  of  the  stomach  occurs  ofteuer  in  women  than  in  meUj 
and  is  usually  associatinl  with  prolapse  of  other  abdominal  organs*  espe- 
cially the  kidney.  The  displaced  stomach  may  be  of  normal  size,  but 
is  frequently  dilated-  The  functional  activity  of  the  stomach  may  be 
normal,  but  is  asually  altered  in  consequence  of  atony  of  the  wall  or 
because  of  the  disturbances  of  secretion  to  be  found  in  gastric  neui*osis. 
Owing  to  these  variations  in  the  condition  of  the  stomach,  the  prolapsus 
may  give  rise  to  no  symptoms,  or  the  complex  distuii^ances  found  in 
gastric  atony,  dilatation  of  the  stomach,  and  ner\^ous  d>»'spepsia  may  be 
present.  The  diagnosis  is  to  be  made  bj-  the  exaiuination  of  the  inflated 
stomach,  the  percussion  of  which  gives  evidence  of  its  position.  The 
prolapsed  is  to  be  distinguished  from  the  dilated  slomach  by  the  fact  that 
both  the  upper  and  the  lower  borders  are  displaced  dowTiward,  Atony 
of  the  wall  of  the  prolapsed  stomach  is  indicated  by  splashing  on  suecus- 
sion  in  addition  to  the  presence  of  symptonLS  dependent  upon  the  reten- 
tiun  of  tlie  gastric  contents.  The  symptoms  attributaljle  to  the  prolapst*d 
stomach  ai'e  relieved  by  the  treatment  appropriate  foi-  nervous  dyspepsia, 
and  the  prognosis  of  the  two  afifeetious  is  essent  tally  the  same. 


DILATATION    OF   THE   STOMACH.     GASTRECTASIS. 

Definition. —Increase  in  the  capacity  of  the  stomach  from  enlarge- 
ment of  its  cavity. 

Etiology. — Dilatation  of  the  stomach  occni^  at  all  ages,  more  com- 
monly in  adults,  aud  in  both  sexes.  It  is  the  result  of  interference  with 
the  passage  of  its  contents  into  the  int^stine»  from  their  increas*Ml  bulk, 
fipora  mechanical  obstruction,  or  from  weakness  of  the  wall.  Overloading 
of  the  stomach  occurs  in  gluttons  and  in  the  instine,  and  from  the  exces- 
sive drinking  of  beer  or  of  water.  Obslruction  is  usually  at  or  near  the 
pylorus,  and  may  exist  at  birth  as  a  congenital  stenosis,  or  as  an  angular 
bend  of  the  duodenum  from  a  vertical  stomticli.  Acquired  obstruction  is 
usuidly  the  rasult  of  a  scar  fn>m  chronic  ulcer  of  the  stomach  or  duodenum 
or  from  corrosive  poisons.  Tuinom  of  the  pylorus,  either  cancer  or  local- 
izetl  hypertrophy,  and  frequently  riH^urring  spasmodic  contraction  of  the 
pylorus,  ai^  also  regarded  as  causi^  of  oljstrnction.  Tumors  compressing 
the  pylorus  or  the  dnodennni,  or  dragging  upon  the  latter,  or  perhaps 
the  floating  kidney,  are  of  importance  in  etiology,  and  the  compression 
may  be  occasioned  by  tibrons  bands  or  scare  from  a  localized  peritonitis. 
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Weakeeas  of  the  wall  may  be  the  result  of  chronic  inflanimatorj 
changes  extending  to  the  miiEcnlar  coat  from  tlie  mucous  niejnbrane  in 
gafltric  eataiThj  or  Irom  the  peritoneum  in  perigastritis.  De-geuerative 
changes  in  the  musenlar  coat  in  acute  or  chronic  di^jease  also  act  as 
causers  of  weakness  or  enfeeblenient,  and  atony  of  the  muBcular  coal  ta 
c*jnsidered  to  exist  where  tliere  is  dilatation  without  evidence  of  or 
disease. 

Dilatation  is  either  acute  or  chronic  in  accordance  with  the  temporS^ 
or  the  continuotis  action  of  the  c^iuse.  Acute  dilatation  is  rare,  but 
Btomiich  may  be  largely  dilated  from  paresis  of  the  wall  in  the  course  of  a 
day  or  two  after  the  occuiTence  of  acute  intestinal  obstruction  or  gBneral 
peritonitis. 

MoKBiD  Anatomy.— The  stomach  may  l>e  so  distended  as  to  dU  the 
entire  front  of  the  abdomen,  the  greater  cnrvatnre  lying  at  the  brim  of 
the  pelvis,  and  its  capacity  may  be  incre^ised  from  the  normal  thi^ee  pint* 
to  thirty  pints.  In  acut43  dilatation  the  wall  is  stretched  and  thin  j  in 
chronic  dilatation,  ei^pecially  from  pyloric  obstruction,  c^jmiieosatory 
hypertrophy  may  exist  for  a  long  time,  and  the  wall  of  the  stomach  be 
found  thickened.  In  chronic  dilatation  the  mucous  meinbnine  usuallr 
presents  the  changes  characteristic  of  chronic  ga^stritis,  and  degenerative 
changcB  are  likely  to  be  found  in  the  muscular  coat. 

Syiuptoms.— The  appetite  varices,  but  is  usually  feeble.  There  is  fre 
queut  belching  of  odorless  or  oJBensive  gtis,  Pj-rosis  may  occur  soon  after  ' 
eating,  or  take  place  several  hours  after  food  htu^  been  taken.  The  hoi 
fluid  regurgitated  immediately  alter  eMing  is  irritating  in  consequence 
of  the  presence  of  acids  from  fermentation,  while  the  acridity  of  that 
regurgitated  later  in  the  digestive  process  is  often  attributable  to  fw 
hydrochloric  acid.  There  is  a  sensation  of  fulness  or  distress  in  the  epi- 
gLu^^trium  even  atlter  eating  but  little  food,  and  nausea  and  vomiting  am  of 
frequent  occurrence.  Large  quantities,  perhaps  thi*ee  or  four  quarter 
may  be  vomited  even  before  breakfast,  and  nuiy  contain  particles  of  ondi- 
gested  ffmd,  especially  the  skins  and  seeds  of  fruit  eaten  tlays  or  weeks 
previously.  The  salol  test  will  show  impaired  motilit^%  and  the  use  of 
potassium  iodide  will  indicate  defective  absorption.  If  the  vomit  is  kept 
for  a  while  in  a  suitable  receptacle,  a  frothy  layt*r  forms  on  the  sor&oe^ 
below  which  is  a  thin  grayish-brown  tlnid,  and  at  the  bottom  are  par- 
ticles of  undigested  tood.  Bubbles  of  giis  are  at  times  to  be  seen  rising 
from  the  bottom  of  the  dish. 

In  conseqnence  of  the  prolonged  retentitm  and  deficient  absorption  of 
the  contents  of  the stomtu.'h,  the  towels  are  constipated,  the  urine  isscantyi 
and  there  is  marked  thirst.  The  genenj  nutrition  is  usually  lessened, 
the  skin  is  dry  and  rongh,  and  there  may  be  extreme  emaciation.  Dis- 
turbances of  the  nervous  system  are  at  timt»s  comphiinetl  of,  such  as  head- 
ache and  dizziness.  These  and  the  less  frequent  cmmps,  delirium,  and 
coma  are  usmiUy  attributed  to  the  absorption  from  the  stomach  of  the 
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products  of  the  fermentation  of  its  contentB.  In  rare  instances  tetany  has 
been  observed,  and  has  proved  a  cause  of  death. 

On  physical  examination  the  abdomen  is  found  distondod  either  in 
the  epigastrium  or  in  the  vicinity  of  the  navel,  or  in  botli  regionsj  and 
peristalsis  is  visible  during  the  existence  of  compensjitory  hypei-trophy, 
especiaUy  when  the  abdomen  is  palpated.  On  perenssiou  the  area  of 
gastric  resonanm^  is  markedly  increased,  and  a  change  in  th<?  rt^sonant 
area  may  result  from  an  alteration  in  position  of  the  patient.  Tiie  in- 
creased area  of  resonance  is  most  satisfactorily  determined  alter  inllation 
of  the  previously  emptied  stomach.  On  auscnltation  a  splashing  sound 
produced  by  palpation  or  sucenssion  is  to  be  heard  over  a  wide  area. 
The  chemical  examination  of  the  contents  of  the  stomach,  according  to 
the  cause  and  pei^istence  of  the  dilatation,  shows  every  variation  in  the 
quantity  of  free  hydrochloric  acid,  but  more  frequently  in  the  i>rotracted 
cases  tliere  is  no  free  hydrochloric  acid,  but  lactic,  butyric,  or  acetic 
acid,  carbonic  acid  gaa^  hydrogen,  sulphuretted  hydrogen,  and  even 
phosphoretteil  hydrogen,  as  shown  by  Ewald^  may  lie  present.  On  mi- 
croscopical examination  sarcina  and  various  fungi  are  to  be  found.  Tbe 
urine  is  often  alkaline,  and  contains  an  increase  of  phosphates. 

Diagnosis,— The  increased  area  of  tympany  produced  by  the  inflat-c^ 
stomach,  splashing,  and  the  possibility  of  removal  by  the  tulM^  from  the 
stomach  before  breakftist  of  a  considerable  amount  of  contents,  are  char- 
acteristic of  dilatation  of  the  stomat'h.  Moderate  degrees  of  dilatation 
are  easily  confounded  with  simple  atony  or  atony  with  prolapse  of  the 
stomach.  In  simple  atony  there  may  be  temporary  enlargement  of  the 
stomach,  but  the  amount  of  contents  is  usually  relatively  normalt  and  the 
disturbance  of  nutrition  is  often  inconsiderable.  In  dilatation  enlargement 
of  the  stomach  is  permanent,  the  contents  are  indicative  of  fermentation, 
and  emaciation  is  the  rule.  The  npiwr  bi^rder  of  the  inflated  prolapsed 
stomach  lies  tetween  the  ensUbrm  cartilage  and  the  naveL  whilst  that  of 
the  dilat<_^l  stomach  is  to  l>e  found  in  the  immediate  vicinity  of  the  apex 
of  the  lieait.  A  mechanical  axuse  of  the  dilatation  is  suggested  by  the 
previous  history  of  ulcer,  a  palpable  tnmor  at  the  pyloric  end  of  the 
stomach,  visible  perLstaLsis,  or  extri^me  emaciation*  Atony  Is  sugge.sted  as 
a  cause  of  dilatation  by  the  previous  history  of  the  patient  and  by  the  ab- 
eence  of  physical  signs  suggestive  of  a  mechanical  dilatation.  Although 
the  dilated  stomiich  has  been  so  large  as  to  indicate  an  ovarian  cyst  and 
hjis  b<*eu  tripped,  the  iLse  of  the  stomach -tube  wtndd  render  this  operati{)n 
or  an  exploi^tory  laparotomy  unnecessiiry  for  diagnosis. 

pROfJNOSLS. — The  prognosis  of  dilatation  of  the  stomach  is  based 
chiefly  upon  the  cause  and  the  duration.  It  is  untavomble  in  malignant 
dh^easts  grave  in  case  of  flbrous stricture,  mid  f^ivomble  when  the  dilatation 
is  the  result  of  atony.  The  gre^iter  the  degree  of  dilatation  and  the  longer 
Its  persistence  the  more  unfavonible  its  prognosis,  whatever  may  l>e  thv: 
cause,  since  insuperable  atrophy  of  the  mucous  membrane  may  result    The 
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surgical  treatment  of  dilatation  of  the  stomach  from  mechanical  canseir , 
t^peeially  when  performed  before  the  dilatation  has  readied  an  extn;me| 
degroi^,  renders  the  prognosis  more  iavorable  in  case  of  fibrous  stricture,  mid 
makes  life  more  endurable  and  even  prolonged  in  case  of  cancer. 

Treatment. ^ — ^The  treatment  of  dilatation  of  the  stomach,  apart  from 
the  removal  of  the  euu.He,  eonsisti*i  in  little  moi*e  than  washing  out  thej 
Btomaeh  and  careful  regulation  of  the  diet,— procedui'^  which  in  mauyj 
cases  bring  about  a  good  i-ennlt  by  relieving  the  basal  catarrhal  conditioii, 
and  which  when  the  cause  of  the  dilatation  is  irremediable  do  good  bj 
removal  of  the  fermenting  niiLss  of  food  and  secreHoiis  which  aceumukte 
becaune  they  eanuL^t  e^scape  through  the  iiylonis. 

The  introduction  of  gastric  lavage  in  1S67  by  Kussmaul  marked  an 
era  in  the  treatment  of  gastric  dist3a«4*s.    In  washing  out  the  stomach  it  is 
better  to  remove  the  cx)ntent6  by  siphonage  thjin  by  the  stomach -pmaji. 
The  apparatus  required  is  very  simple,  consisting  of  a  long,  soft  stomaeJi-^ 
tnl>e  or  X^daton-s  catheter,  with  sufficiently  large  side  openings  near 
open  or  closed  eiul,  and  united  above  to  an  india-rnbl»er  tube  about  a 
yard  in  length  and  terminating  in  a  large  fnnueL    After  the  stomach  tube 
has  been  introduced,  the  funnel  filled  with  water  is  raised  above  the  hesd 
of  the  patient,  and  when  it  luis  nearly  emptied  itself  is  lowered  below  thaJ 
stoniaeh  of  the  patient^  so  as  to  produce  a  reversal  of  the  current     The! 
process  is  so  easy  that  it  is  usually  better  to  teach  the  patient  to  do  il 
himself.     At  fij'st  it  tuay  \ye  better  to  wash  out  the  stoinaeh  two  or  three  j 
timt^  a  day,  but   when  the  viscus  hiis  once  been  thoroughly  cleanaed  j 
lavage  should  l>*>  usually  practised  only  once  a  day,  preferably  at  a  time 
distant  frotn  a  meal,  as  in  the  early  morning  or  in  the  late  evening. 
Pure  wiiivr  of  about  lOtr  F.  may  be  commonly  us4*d  ;  but  when  there  is 
much  fermentation  a  two  per  cent.,  solution  of  boric  acid,  or  a  one  p<Sf  ■ 
cent,  solution  of  Siilicylie  acid  or  of  resorcin,  may  be  employed.  ' 

The  feeding  of  a  case  of  dilatation  of  the  stomach  should  be  that  of 
severe  chronic  gastric  catarrh,  the  f(M>d  consisting  chiefly  or  entirely  of 
scraped  beef,  predigcsted  foods,  or  cookini  meat,  which  slumld  always  be 
very  tender  and  thoroughly  masticated.  Milk  diet  also  inny  be  trinL 
It  shonltl  he  given  at  short  intervals. 

The  power  of  contracting  the  muscular  coat  of  the  stomach  has  been  i 
signed  by  various  practitioners  t-o  certain  remedies,  notably  strychnine  and 
el  ecti'i  ci  ty.  The  alkaloid  may  be  freely  admi  nistered  internally  and  the  fiir^^ 
die  current  nsed  locally,  thongh  the  effect  is  probably  \^eiy slight-   ^\Tien  the 
dilatation  is  pronounced  an  elastic  abdominal  bandage  is  often  serviceable. 

For  the  treatment  of  pyloric  stenosis  three  surgical  procedures  are 
in  vogue.  Lorela-s  operation  consists  in  digital  dilatation  after  gafr 
trotomy ;  it  is  applicable  only  to  non- malign  ant  cases ;  according  to  m 
Scliroeter,  it  had  up  to  1894  a  mortality-nite  of  about  forty-six  per  cent 
Moreover,  in  the  greater  proportion  of  Bucceesful  cases  there  has  beea 
a  recurrence  of  the  stenosis. 
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Gastro-enterastomy  consMs  iu  nmking  an  opening  between  the  stomtich 
and  the  iutestines  and  miitmg  the  two.  According  to  Magill,  in  sixty- 
one  gastro-entenxstoinies,  made  by  the  aid  of  plates  or  other  meehanieal 
devicjes  (not  sutures)  bt^tween  1887  and  1894,  the  gross  mortalitj^  wils  about 
twenty -three  per  cent ;  the  mortality  with  sutures  eeems  to  have  t>t*en 
about  fifty  per  cent 

According  to  Dreydorff,  the  mortality  of  pylor^etomiea  up  to  18M  was 
about  seventj^-five  per  cent, ;  but  an  improving  tc*chtnque  seemB  to  be 
reducing  this  gmatly,  as  in  nine  cases  Kocher  had  only  two  deaths.  (See 
also  Prognosis.) 

GASTRITIS, 

Definition. — luilammation  of  the  stomach. 

Inflammation  of  the  stomach  usually  results  from  a  local  irritation  of 
its  mucous  membrane,  and  the  resulting  changes  are  both  superficial  and 
deep-seated,  affecting  the  epithelium  of  the  surfaci?,  the  glands,  and  the 
interstitial  tiasue.  In  severe  cases  the  inflammatory  jirocess  extends  to- 
wards the  |>eritoneal  coat  of  the  stomach,  which  it  sooner  or  later  reaches, 
the  intervening  structures  being  involved  to  a  greater  or  less  extent.  The 
dLstinction  of  clinical  convenience  is  that  between  acute  and  chronic  gas- 
tritia  Acute  gastritis  is  either  catarrhal,  pseudo-inenibrauous^  or  phleg- 
monous according  to  the  auatomicjil  chajiges,  or  toxic,  mycotic,  or  parasitic 
according  to  the  conspi{nn>UH  fesitures  in  etiology'.  C'hronic  gastritis  is 
largely  catiirrhal,  but  is  sometimes  sissociated  with  proliferation  or  atrophy 
of  the  mucous  membrane,  and  at  other  times  with  sclerosis  of  the  wall  of 
the  stomach. 


ACUTE  CATARRHAL  GASTRITIS.  ACUTE  GASTRIC  CATARRH. 
ACUTE  DYSPEPSIA. 


^fcuse  ol  acute  catarrhiil  gastritis.  The  contents  of  the  stunm^^h  when 
swallowed  may  be  too  ht>t  or  too  cold,  improperly  prepared,  or  exce>ksive  in 
quantity.  Of  especial  importance  are  fermente*!  or  decomposed  foml,  as 
putrid  meat  or  fish,  sour  milk,  unripe  or  rotten  fruit,  ill-kept  fermented 
liqucjrH,  and  alcohol  i<^  exce^ss.  The  bacterial  in  feet  ion  of  the  food  or  drink 
is  of  e^^pecial  importance,  and  epidemics  of  infectious  gastritis  have  l>cen 
report4Kl  in  which  a  uumlx^r  of  persons  have  simultaneously  sutTered  irom 
partukiiig  in  common  nf  infected  food  or  drink.  Huch  instances  of  infec- 
tious giistritls  are  not  to  ln^  confounded  with  the  usual  occurrence  of  acute 
gastritis  in  acute  infectir>us  diseas*/s. 

Predisposing  c?iuse.s  are  also  important,  since  all  exposed  to  the  same 
exciting  cause  do  not  alike  suffer.  A  vulnerable  con4iition  of  the  stom- 
ach prevails  in  certain  familien,  and  may  be  inherited.  It  is  especially 
frequent  among  brunettes,  so  often  characterized  w^  bilioiL%  in  the  very 
old,  and  in  the  very  young,  and  may  also  result  fi'om  bad  hygienic  sur- 

1     roundings  and  acute  or  chronic  disease. 
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MoHBiB  Anatomy.— The  appearauc€S  of  the  nmoous  membrane 
the  stomach  in  axjute  catarrhal  gastritis  are  rarely  observed,  al&ce 

disease   is  mpidly  recovered  from.      Our  knowledge  of  them  is 
chiefly  upon  the  direct  observation  by  Beaumont  of  St.  Martin- s  stomadv^ 
and  is  confii*med  in  raie  caises  of  death  frum  other  causes  during  an  acatt 
catarrhal  gastritis  atid  by  experiment.    The  mneoiLs  meml>r<ine  Ls  swoH^ 
rcdt  and  either  dry  or  covered  with  abundant  vist'id  moeiLS.      Minufi 
hemorrhages  may  be  observed^  and  superficial  erosions  are  to  be 
especially  along  the  projecting  folds  of  the  contract*Kl  stomaeh.     Mie 
scopical  examination  shows  a  grainilar  condition  of  the  glandular  epitha 
Hum,  sometimes  associated  with  a  cellular  infiltration  of  the  interstitia 
tissue.    When  the  glands  are  decidedly  swollen  and  granular  the  mueoQ 
membrane  of  the  stomach  is  opaque  gray,  especially  at  the  pyloric  end 
and  the  condition  has  been  dmignat^xl  jHire^ichtpnatom  gaMro-adenitU. 

SYMPTOM8* — The  symptoms  varj'  in  accordance  with  the  mildoeasor 
the  severity  of  the  attack.  There  is  a  loss  of  appetite,  or  a  desire  for 
pungent,  80\ii\  Siiline,  very  hot  or  ice-cold  articU^s  of  food  or  dnnk. 
Thirst  is  usually  conspicuons,  although  the  patient  may  be  loath  to 
swallow  through  fear  of  vomiting,  and  there  is  an  nnplea^ant  tatjste  in 
the  mouth.  Kausea,  belching,  and  vomiting  are  more  or  less  constant, 
and  hiccough  is  occasional.  The  regin-gi tuition  of  a  tasteless  tiuid,  watfr- 
brash^  or  of  an  acrid,  burning  fluid,  pyroaw,  is  frequent.  There  is  more 
or  less  discomfort,  sometimes  intense  pain,  in  the  epigastric  re^on,  to 
which  a  taint,  "all -gone'-  feeling  is  often  referred,  and  constipation  is 
the  rale,  but  is  sometimes  followed  by  diarrhcea. 

The  patient  complains  of  headache,  is  dull  and  sleepy  or  fretful,  esp^ 
cially  If  a  child,  and  in  the  infant  delirium  or  convulsions  may  occur,  gug* 
gesting  a  meningitis.      In  the  mild  cases  there  is  little  or  no  elevation  of 
tempemture,  but  in  the  s<n^ere  cases  the  tcmperakire  may  rise  to  101*  oc^ 
102''  F.,  and  the  beginning  of  the  attack  be  anuonnced  by  a  chill.     Th^H 
t+vngue  is  usually  covered  by  a  white  coat,  and  the  breath  is  offensive  frum^ 
the  a*ssociated  catarrhal  stomatitis.    Herpes  of  the  lips  is  occasionally  ob- 
served.   The  epigastrium  is  often  distended,  tympanitic,  and  tender. 
vomit  consists  at  Hmt  of  nndigested  food,  which  may  have  been  retain" 
for  many  hours.     With  the  persistence  of  the  vomiting  the  contents 
the  stomach  are  either  alkaline  from  deficient   hydrochloric  acid  and 
abundant  alkaline  mucus^  or  acid  from  the  presence  of  hictic  acid  or 
butyric  acid  in  coiLHt^inence  of  terment4ition,  or  bitter  froTu  peptones  of 
bile.    The  urine  is  sc^anty  and  high-colored. 

The  causes  of  a  gastritis  ai^e  often  those  of  a  gastro-enteriti.s,  anil  t 
association  of  jaundice  with  the  above-mentioned  symptoms  of  ciUarrli 
gastritis  is  indicative  of  exteiLSion  of  the  inflammation  to  the  duodenutiir^ 
This  gastro -duodenal  catarrh  is  the  usual  cause  of  acute  Jaundice,  bilioi 
attacks,  or  "vacutc  hepatic  torpor.*'     It  is  also  to  be  i*emembered  that' 
acute  pancreatitis  is  frec[uently  preceded  by  the  symptoms  of  a  gasfen^ 
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duodenitis     The  advance  of  the  irritant,  perhaps  a  specific  bacterium,  to 

the  ileum  is  nianilested  by  profuse  diarrhcea,  which,  coinbiued  witli 
gastric  S3^iiiptom8  and  collapse,  is  sigiiilicaut  of  cholera,  cholei'a  nosti^ 
or  poisoning  l>y  putrid  meat,  iMij  or  milk  products. 

Diagnosis, — Mild  ea^es  of  acute  catarrhal  gastritis  are  readily  diag- 
nosticated from  the  immediate  occurrence  of  the  symptoms  after  iudiges* 
tible  food  or  other  irritants  have  l:»een  taken  into  the  stomach.  The 
diagnosis  Ix^comes  diOieult  in  acute  febrile  gastritis  of  obscure  etiology, 
since  the  condition  may  be  due  to  the  iuvaniou  of  an  acute  iufectioiLs  dis- 
ease. The  absence  of  characterLstic  symptoms  in  the  eonrae  of  a  few  days 
serves  to  eliminate  the  exanthemata.  The  early  symjitoms  of  typhoid 
fever  often  resemble  those  of  acute  catarrhal  gastritis,  but  in  the  course 
of  time  the  typie^U  range  of  tempenitiirt*,  the  enlargement  of  the  spleen, 
the  presence  of  a  rash,  and  the  diazo-reaction  make  clear  the  existence 
of  typhoid  fever. 

PRoaNOSia — Acute  catarrhal  gastritis  is  usually  a  mild  aftectiou,  last- 
ing from  a  few  days  to  a  fortnight.  Kapid  recovery  often  follows  the 
vomiting  of  the  irritating  cause,  or  its  expulsion  from  the  b<>wela  when 
diarrhoea  is  a  compiicution.  Gtistritis  complicated  with  duodenitis  may 
li^Ht  ibr  weeks,  and  the  prognosis  of  gastro-enteritis  is  stated  in  the  con- 
sideration of  acute  enteritis.  Frequently  recurring  attacks  of  acute 
catarrhal  gastritis  are  likely  to  result  in  chronic  catarrhal  gastritis. 

PSEUDO-MEMBRANOUS  GASTRITIS. 
This  variety  of  acute  gtLStritis  is  chaiacterizt^d  l>y  the  presence  of  large 
or  small  patches  of  a  membrane  either  loosely  applied  or  iutimately  ad- 
herent to  the  nmcous  membrane  of  the  sUimiich.  The  condition  Ls  rare, 
and  occurs  as  a  complication  of  sevei'e  inleetioiLs  diseases,  especially 
diphtheria,  scarlet  fever,  small- pox,  septiesemiii,  malignant  endocarditis, 
and  pneumoniii.  There  are  no  distinctive  symptoms  unless  portions 
of  membi-ane  be  vomited. 


PHLEGMONOUS   GASTRITIS, 

In  rai-e  instances  a  circumscribed  or  diffuse  purulent  infiltration  of  the 
submucous  tissue  of  the  stomach  occurs.  Single  or  muUi pie- abscesses 
refiult,  the  former  having  been  ol>served  as  large  as  the  fist,  and  are  dis- 
charged into  the  stomach  or  perforate  the  peritoneal  coat.  Phlegmonous 
gastritis  has  been  found  oftener  in  men  than  in  wonten,  more  frequently 
in  diunkanls,  and  occurs  withont  obvious  exciting  cause^  or  as  a  compli- 
cation of  ulceration  of  the  stomach  or  in  the  course  of  a  septic  process, 
as  puerperal  infection  or  malignant  endocarditis. 

The  onset  is  usually  sudden,  and  is  characterized  by  severe  epigtistric 
pain,  high  fever,  with  morning  fall  and  evening  rise  of  temperature, 
typhoidal  symptoms,  and  eventual  coma  or  collapse.  The  abscess  1ms 
been  felt  as  a  tumor  through  the  abdominal  wall,  and  pus  has  appeai"ed 


DISEAJgES  OF  THE   DIGESTIVE   APPABATrS. 


in  the  vomit  and  the  dejections.  The  course  of  phlegmonous  gastritis  is 
usually  acute,  though  sometimes  chronic.  The  diagnosis  rnrely  has  lieen 
made,  and  the  eoiiditiou  is  most  to  be  suspecteti  when  the  symptomB  of 
an  twute  perigastritis  without  obvious  cause  are  present.  The  progno* 
sis  is  un favorable,  death  residting  from  an  extension  of  the  suppuratiin 
to  the  peritoneum  with  the  production  of  a  general  peritonitis,  or  in 
conKe<juence  of  progressive  emaciation  and  debility  from  the  i-esulting 
destrnction  and  dissociated  disturbance  of  funetion  of  the  mucous  mem- 
brane of  the  stomach.  In  rare  cases  healing,  with  extensive  deformity 
of  the  stomach  from  scars,  may  take  place. 


TOXIC    GASTRITIS. 

This  variety  of  infliimmatiou  of  the  stomach  is  due  to  the  introduction 
of  i*oisonoiLS  chemicals,  c^specially  sulphuric,  nitiic,  oxalic,  and  carboUe 
acids,  caustic  alkalies,  phosphorus,  arsenic,  antimony,  corrosive  sabU* 
inat«,  and  potassium  cyanide.  The  resulting  lesions  resemble  those 
described  in  connci'tion  with  corrosive  inflammation  of  the  GBSc»phagii& 
PhosphoriLs,  ai'StMiic,  and  antimony  arc  likely  to  prmhice  extensive  paren- 
chymatous degcTieration  of  the  glands  of  the  stomach.  The  Bymptoms 
indicative  of  the  enti^ancc  of  the  poisrms  into  the  stomach  are  localized 
epigastric  pain,  persLstent  vomiting  of  bbxMl,  and  a  swollen  and  tendiT 
epigiistrium.  The  effect  of  acute  poisoning  trom  irritants  swallowed  is 
eoiisidcred  in  the  chapter  on  Poisoning,  pages  360->%2. 

When  gastritis  is  due  to  the  growth  of  fungi  in  the  stomach,  as  the 
favus  fiinguSj  or  to  that  of  anthrax  bacillus  in  the  wall,  the  eonditioD  is 
known  as  a  mycotic  gastritis.  The  larvce  of  certain  insects  and  intestinal 
para-^ites  when  present  in  the  stomach  mtiy  be  productive  of  a  gastritis 
to  which  the  term  parasitic  gastritis  has  l>een  applied*  Further  infor- 
mation on  this  snljject  is  to  be  found  in  the  chai>ter  on  Diseases  due  to 
Animal  Parasites,  page  321. 

TREAT:\rENT. — The  treatment  of  acute  gastritis  varies  with  the  caossi' 
tion.  In  the  simplast  cases  all  that  is  necessary  is  to  restrict  the  focid 
to  milk  with  lime  water  and  broths,  and  give  a  saline  purge  :  such  treat- 
ment being  preceded  by  an  emetic  if  the  stomach  cuntaiu  undigested  food. 
In  severe  cases  it  may  be  nt^cessar^^^  to  leech,  to  give  aecmite  with  iinti* 
pyrin  if  there  be  fever,  and  to  purge  with  a  mercurial  followed  b5-saliiie$. 

When  an  acute  gastritis  is  dnc  to  an  irritiint  poison,  the  st'Onuich  after 
having  Ix^n  well  washed  out  should  be  left  for  twenty -four  hours  or 
longer,  according  to  the  severity  of  the  case,  without  food  ;  leeches 
should  be  placed  upon  the  epigastrium,  followed,  if  necessiiry,  by  blii- 
ters ;  oi>ium  should  Ik?  given  freely,  and  bismuth  subnitnite  or  snlicftr- 
bonate  carefully  admin isterc<i  in  small  repeated  doses.  When  the  acute 
catarrh  is  the  outcome  of  an  alcoholic  debauch,  the  patient  should  im 
well  vomited  by  ipecacuanha  given  in  five-grain  doses  repeated  evert 
ten  minutes  until  the  effect  is  produced,  and  aiterwarda  should  be  freely 
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purged  by  quart-er-grain  doses  of  calomel  adnxiiiistered  every  hour,  aided 
by  a  saline  if  necessaiy.  Tlie  food  should  be  broths,  inilkj  or  similar 
bland  liquids,  in  small  (luantitieSj  or  shoiiM  for  the  time  being  be  en- 
tirely withheld  from  the  stomach,  the  patient  Iwing  sustained  by  nutri- 
tive enemata-  Leeehes  to  the  epigastrium  are  rarely  required,  bnt  the 
blister  is  often  of  great  service.  The  use  of  stomaehie  bitters  and  simi- 
lar irritant  sulistances  is  strongly  eoutra-indieated  in  gastric  Ciitarrh, 
except  that  in  alcoholic  subjects  after  the  l^rst  few  days  hydi-astine  or 
fluid  extract  of  hydi*ti8tiue  is  often  a  very  iisefal  remedy  ;  and  that 
when  the  so-called  acute  catarrh  of  au  alc^Dholie  is  really-  an  exac^crbation 
of  a  chronic  gastritis  with  great  relaxation  of  the  vesseLs  and  beminib- 
iug  of  the  gfi;strie  nerve-endings,  loc^U  stimulants^  such  as  tincture  of 
Cayenne  pepper  and  compound  tincture  of  gentian^  are  often  of  service 
after  the  first  few  days  of  tretitment. 
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CHRONIC  GASTRITIS,    CHRONIC  CATARRHAL  GASTRITIS. 
GASTRIC  CATARRH,      CHRONIC  DYSPEPSIA, 


CHRONIC 


Etiology. — The  prolonged  or  frequently  recuri^ent  action  of  the 
causes  of  acute  gastritis  is  an  important  factor  in  the  etiology  of  chi*onic 
gastritis*  Prominent  among  these  canses  are  the  long-continued  use  of 
unsuitable  or  improperly  prepared  articles  of  food,  persistently  irregu- 
hir  or  hurried  mealSj  insidEcieut  mastication,  and  the  abiLse  of  tea,  cofi'ee, 
tobacco,  and  especially  of  alcohol.  Chronic  gastritis  is  a  frequent  ac- 
compauimeut  of  cancer  and  dilatation  of  the  stomach,  and  is  sometimes 
dissociated  with  ulcer.  It  may  follow  chronic  passive  congestion  of  the 
mucous  membrane  not  only  from  ol>struetiou  of  the  portal  circulation, 
but  also  from  chronic  affections  of  the  heart  and  lungs^  and  is  of  fre- 
quent oeciurrence  in  chronic  tuberculosis,  nephritis,  gout,  diabetes,  and 
prolonged  primary  and  secondary  aniemias. 

Morbid  Ajs^atomt.^Iu  simple  chronic  catarrhal  gastritis  the  uiucouB 
membrane  is  swollen,  injected,  of  a  blnish  slate  color  from  the  presence 
of  metamorphosed  blood -pigment,  ami  is  covered  with  aliniidant  grayish- 
white,  mucus.  These  alterations  are  seen  especiallj"  in  the  chronic  ea- 
tarrhal  gastritis  due  to  passive  congestion.  The  severe  forms  of  chronic 
gastritis  are  those  in  which  more  conspicuous  sti'uctural  changes  take 
place  in  the  wall  of  the  stomach*  According  to  the  nature  antl  effect  of 
these  changes  a  distinction  is  drawn  l>etween  hypertrophic  or  prolifer- 
ating gastritis  and  atrophic  gastritis.  In  hifperfmphie  f/mtrUm  there 
is  a  cellular  infiltnition  of  the  mucous  membnine  of  the  stomach  asso- 
ciated with  enlargement  of  the  glands,  which  l>ecome  tortuous  and 
even  hyperplastic.  Polypoid  projections  of  the  mnc-ous  membrane  may 
be  formed,  and  a  lobulated  or  corrugated— the  maminillale<l^'ondition 
of  the  surface  results,  in  part  from  the  conti'action  of  the  intlauied  wall,  in 
part  from  the  abnormal  growth  of  the  interglandular  tissue.  The  orlficefl 
of  tl»e  glands  are  Irer^uently  constricted,  causing  dilatation  of  the  dncts 
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ami  the  roriwation  of  cysts.  The  capacity  of  the  stomach  may  be  i 
or  souitnvliat  inoreased,  lo  atrophie  f/mtriti^  a  8hrhikii^e  of  the  iDliain<? 
mucoits  membrane  occai^,  iu  con.sefiuence  of  which  it  becomes  tliiii|l 
smooth,  and  dense,  suggestive  rather  of  a  thickened  serous  membnmt^ 
than  of  a  nnicous  meinbrane.  and  an  extreme  degree  of  ati^ophy  of  the 
glands  ensues.  Helerosis  or  cirrhosis  of  the  stomach  is  the  result  of  m 
involvement  of  all  the  coat«  of  the  stomach  in  the  inflainmatorj^  pro* 
oess.  In  conHeqiienee  of  the  shrinkage  of  the  fdnons  tissue  the  stomadi 
may  be  so  diminished  In  size  as  to  hold  but  a  few  ounces.  The  wall 
is  increased  in  thickness  and  in  densit>%  The  gross  appearaticw 
closely  resemble  those  of  fibrous  cancer,  so-called  scirrhus,  and  a  micr 
scopical  examimition  is  often  necessary  to  exclude  the  existeuc-e  of  _ 
disaise* 

Symptoms. — The  local  and  geneial  symptoms  of  chronic  cat 
gastritis  j^semble  those  of  other  affections  of  the  stomach,   especijilt 
acute  catarrhal  gastritis.    They  lU'C,  however,  usually  of  gradual  oasel^ 
fii^t  IxMng  only  occivsional,  but  eventually  ai*e  pei^sisteut.     There  is  I 
quently  a  disagreeable  taste  in  the  mouth,  which  may  be  moist  or  dry,  t 
the  appetite  is  feeble,  often  pervei'se,  and  sometimes  excessive.     There 
occiLsional  thirst,  especially  when  the  mouth  is  dry»  although  often  then 
is  a  protuse  st^cretion  of  saliva.     Nausea  is  trequent  ljM)th  before  and  atte 
eating,  and  vomitiug  is  of  occasional  occurrence.     In  alcoholic  g;«itrit 
the  vomiting  of  mucus  before  br'eiikftxst  is  conspicuous,  and  is  attributahl 
to  the  retching  caused  by  efl'orts  at  clearing  the  pharynx  from  the  abunda 
adherent  stMU'ction^     Vomiting  also  takes  place  after  food  has  been  takes^ ' 
and  then  consists  of  incomidctcly  digested  particles  of  Ibod,  which  may 
covered  with  mucus.     Belching  during  and  after  meals  is  frequent,  ti 
gas  raLS€Hl  being  either  cdorless  or  offensive.      Regurgitation  of  liquid 
either  bitter  from  the  presence  of  peptones,  or  acrid  from  free  hydr 
chloric  acid  or  organic  acids  fnim  fermentation,  is  a  source  of  dLseoo 
fort.     The  patient  complains  of  a  fiiint,  *^  all-gone**  feeling  in  the  epi- 
gastrium before  eating,  but  food  usnally  i>roduces  a  sensation  of  fuloeSB^ 
of  weight,  as  from  a  piece  of  lead,  or  of  tension,  demanding  relief  from 
external  pressure*     There  may  be  actual  pain,  st>uietime8  severe,  espt* 
cially  after  eating,  referred  to  the  region  of  the  stoninch.     The  bowds 
are  usually  constipated,   and  flatulence  is  frequent.      The  evacnataoiiB 
sometimes  contain  undigested  particles  of  food. 

The  patient  comi)lains  of  headache  and  of  dizziness,  partieularly 
before  eating.  The  action  of  the  heart  is  often  iri-egular,  notably  vrben 
the  stomach  is  empty,  and  nttacks  of  palpitation  or  tlyspncaa  may  occm 
from  apparently  slight  indiscretions  of  diet.  The  patient  is  freqaeotly 
in  a  state  of  mental  depression,  or  is  nervous  and  irritable.  He  is 
often  drowsj"  attei'  eating,  and  wakeful  at  night.  Although  for  a  long 
time  the  general  nutrition  may  be  but  little  impaired,  eventually  emacia- 
tion, sometimes  extreme,  results.     Extreme  pallor  and  symptoms  of  a 
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progressive  pernicious  aiireraia  have  been  observed  in  chronic  gastritis 
with  extensive  atrophy  of  the  mucoiis  membrane. 

The  tongue  may  be  s<)mewhat  coated,  though  not  infi-equently  it 
appears  normal.  The  breath  is  often  uflensive,  eithex  from  an  unclean 
condition  of  the  mouth  and  teeth  or  from  the  escape  of  gases  from  the 
stomach.  The  epigastrium  is  fi'equently  swollen  and  tender,  and  spliish- 
ing  may  be  heard  on  palpation  at  a  time  when  the  Dormid  stomach  should 
be  empty.  The  contents  of  the  stomach  removed  at  a  suitable  time  after 
a  test  meal  has  l>een  taken  may  be  increased  in  quantity  and  eoutain 
undigested  food  from  impaired  motility  and  defective  digestive  power. 
There  is  usually  a  diminution  of  hydrochloric  acid,  in  which  case  lactic, 
acetic^  or  butyric  acid  is  present.  It  is  stated,  on  the  contraiy,  that  in 
proliferating  gastritis  there  may  be  an  excess  of  hydrochloric  acid.  There 
is  abundant  mucus  in  simple  catarrhal  gastritis,  while  there  is  little  or 
no  mucus  in  the  contents  of  the  stomach  in  atrophic  gastritis.  In  the 
latter  affection  in  adtlition  to  diminished  or  absent  hydrochloric  acid 
there  is  a  marked  lack  of  the  digestive  ferments.  The  urine  is  scanty, 
and  either  is  high-colored  with  abundant  urates  or  is  pale  and  contains 
phosphates  ;  crystals  of  calcic  oxalate  are  sometimes  observed. 

Pntxrjxosis. — Periods  of  temporary  improvement  dnring  the  course  of 
chronic  catarrhal  gastritis  are  frequent,  but  recurrences  of  the  symptoms 
are  the  rule.  Complet^i  i"ecovery  in  primary  gastritis  is  the  less  likely  to 
occur  the  longer  the  condition  hjis  existed,  because  of  the  organic  changes 
developing  in  the  wall  of  the  stomach.  In  gastritis  secondary  to  grave 
disease  the  prognowLs  depemls  upon  the  conditions  causing  the  gastric 
changes.  The  immediate  outlook  is  extremely  grave  when  the  chemical 
examination  of  the  st^^mach  shows  pemistent  absence  of  the  digestive 
ferments, 

DiAGXOSis,— Important  in  diagnosis  is  a  well-defined  catise,  the  per- 
sistence of  the  symptoms,  a  constant  lack  of  free  hydrochloric  acid,  the 
presence  of  abundant  muciLs  in  the  contents  of  the  stomach,  and  evidence 
of  deficient  motility  and  alj*>orptive  power.  Boas,  however,  has  observed 
a  series  of  cases  characterized  by  the  copious  secretion  of  mneus  and 
excessive  acidity  and  accomfianied  by  marked  pain  in  the  regii>n  of  the 
stomach,  to  which  he  has  applied  the  term  add  f^astritis.  Tlie  diagnosis 
of  pure  chronic  gastritis  requires  also  the  elimination  of  other  affections 
of  tlie  stomach  in  which  similar  modifications  of  function  may  l>e  prest*nt> 
Especially  to  l>e  differentiated  are  nervous  dyspepsia,  dilatation,  and 
cancer  of  the  stomach.  Even  ulcer  of  the  stomach,  when  pain  is  slight 
and  hemorrhage  lacking,  may  be  regarded  as  chronic  gastritis. 

Nervous  dj'spepsia  is  to  bt3  eliminated  by  the  existence  of  a  eatisfiic- 
tory  local  cause  for  the  gjistric  symptoms,  by  the  greater  or  less  uniform- 
ity  of  relation  tetween  definite  kinds  of  diet  and  the  occasioned  disturb- 
ance, and  by  the  freedom  from  various  neuroses.  Dilatation  of  the 
stomach  is  to  be  excluded  by  the  results  of  the  examination  with  the 
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tube.     In  cancer  the  cachexia  is  gieater  and  usually  progressive  despite 

treatmeut^  lactic  acid  is  generally  found  iu  the  contents  of  the  stomat!] 
and,  as  a  rule,  a  tumor  eventually  is  appreciable.     In  ulcer  of  the  stomaci 
even  if  there  is  no  characti^ristic  hemorrhage^  localized  tt^nderness  is  likel 
to  be  marked,  imd  the  ga^stric  pain  is  commonly  relieved  by  alkalies  and 
by  certain  foods.    The  differential  diagnosis  is  further  considered  in 
articles  on  the^  seveml  diseases. 

TfiEATMEN'T*~The  successful  treatment  of  chronic  gastric  catarrh 
quires  the  most  careful  attention  to  minuti®  and  watchfulness  on  the  pj 
of  the  physician  to  see  that  du'ections  are  closely  carried  out 
woollen  or  silk  abdominal  bandage  to  be  worn  day  and  night  is  in 
cases  essentiaL     The  diet  must  be  regulated  with  the  greatest  stri 
and  cai^  an  absolute  diet-list  being  given  to  the  patient-     In  the  sel 
tion  of  the  diet  not  only  must  the  general  rules  be  adhered  to,  but 
individual  peculiarities  of  the  patient  must  l>e  carefully  studied^  so 
the  diet-list  shall  conform  not  only  to  the  needs  of  the  gastric  catarrh, 
but  also  to  those  of  the  individual  suflering  ii-om  the  catarrh.     The 
sonal  experiences  of  the  patient  are  to  be  carefully  weighed.     In  8ev< 
case^  it  may  be  necessary  to  commence  the  course  of  treatment  with 
rigid  milk  diet ;  there  ai^  many  persons  who  assert  that  milk  does 
agree  with  them^  there  are  a  few  who  really  cannot  digest  it ;  u^ioq  the 
latter  it  should  not  be  forced.    The  milk  may  be  w^arm,  but  ne^' 
boiled.     Ordinarily  milk  at  the  temperature  of  the  room  is  to  be  p 
ferred  j  ice-cold  milk  should  never  be  allowed*    It  should  l>e  swallowed  i 
small  quantities,  five  to  six  ounet*8,  every  two  hours  during  the  day, ; 
should  have  added  to  each  portion  one  to  two  tablespoon fols  of 
water.     It  should  be  taken  slowly,  in  di^aughts  of  not  more  than 
ounce  each,  at  intervals  of  a  minute,  or  longer.     It  should  not  be  t€ 
rich,  and  in  some  cases  should  be  partially  skimmecL     Bejiarator 
should  never  be  used.    The  length  of  time  during  which  a  patient 
be  kept  on  a  milk  diet  without  injury  is  indefinite ;  from  two  to 
quarts  of  milk  a  day  are  necei^ary  to  support  the  lK>tlily  functions. 

Probably  next  to  milk,  and  perhaps  superior  to  it^  in  digestibilil| 
is  scraped  beef  given  raw  ;  it  is,  however,  so  disagreeable  to  patients  I 
immediately  following  the  milk  diet,  or  in  mild  cases  without  a  pr 
milk  diet,  the  practitioner  frequently  must  content  himself  with  restrictii] 
the  food  to  Hamburg  steak  (made  without  egg  and  broiled  lightly  overt 
verj^  quick  fire),  stewed  sweetbread,  white  meat  of  chicken  or  ganie, 
pulled  bread  or  to-asU  Custards  made  with  but  little  sugar  or  sweet 
with  8€iech;u'inj  and  junket,  may  be  used  for  desserts.  Milk-toast 
well  with  some.  Game  may  be  allowed,  but  tame  ducks,  turkey,  an 
squabs  or  young  pigeons  are  to  be  interdicted.  Among  v^etables*  thoi 
onghly  cooked  spinach,  macaroni  stewed  in  milk,  and  rice,  are  the  first  1 
be  given ;  in  many  causes  certain  farinaceous  foods  may  be  taken  earlyil 
— never  oatmeal,  however.     Wheat  preparations  are  usually  to  be  pr 
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ferred,  though  some  of  the  fine  lodian-corn  preparations  are  useful.  The 
hull  of  the  gi*ain  must  be  largely  removed^  and  the  farin^u-eous  food  must 
be  thoroughly  cooked.  A  principle  of  at^olnte  importance  is  that  not 
more  than  thi^e  or  four  different  foods  shouhl  he  taken  at  one  meal. 
As  the  case  progresses,  or  the  patient  l>ecomes  utterly  wearied,  tlie  diet 
may  he  ext^^nded  by  the  addition  of  frejsh  young  vegetables.  Too  long 
continuance  of  any  diet  may  lead  to  loss  of  appetite  with  weakness  and 
aniemia* 

All  vegetables  that  are  eaten  green,  such  as  peas,  should  be  very 
young  and  soft ;  ripe  peiis  and  beans  are  among  the  most  indigestible 
of  farinaceous  foods.  Potatoes  are  among  the  hust  articles  to  be  allowed ; 
they  should  alwaj^s  lie  roasted  and  mealy.  Sugar  is  distinctly  worse 
than  potatoes,  Artilicial  foods,  peptones*,  etc.,  much  used  as  they  are, 
are,  in  our  belief,  not  to  be  looked  upon  with  favor,  ns  it  is  impossible 
for  any  one  to  know  what  a  pharmaceutical  food  really  contains.  The 
food  must  be  thoroughly  masticated. 

The  question  of  drink  is  an  important  one.  In  the  first  place,  alcohol 
is  an  irritant  to  the  stomach,  and  in  chronic  indammation  of  this  organ 
can  only  do  harm,  so  that  total  abstinencB  must  be  enforced.  In  the 
second  place,  an  cxceas  of  fluid  with  food  dilutes  the  gastric  juice,  whilst 
any  cold  drink  or  food  put  into  a  diseased  stomach  during  a  meal  inter- 
feres with  its  functions.  Ice-water  must  be  absolutely  forbidden,  and  it 
is  essential  in  many  cases  that  the  liquid  taken  during  a  meal  be  restricted 
to  one  teacup  of  weak  hot  tea  or  simple  hot  water.  Ooffee  and  chocolate 
are  distinctly  deleterious,  though  sometimes  the  demand  for  coffee  from  a 
patient  is  so  urgent  that  it  may  l>e  allowed  once  a  day^  preferably  taken 
without  creiini. 

Giiatric  lavage  has  been  much  used  in  the  treatment  of  chronic  gastri- 
tis ;  when  there  is  any  interference  with  the  escape  of  food  through  the 
pylorus,  or  when  there  is  dilatation  of  the  stomach,  it  may  be  essential ; 
but  in  the  great  majority  of  easm  of  catarrli  lavage  is  unnecessary  and 
even  harmful.  Its  use  is  apt  to  develop  into  a  very  deleterious  habit :  thus, 
we  have  known  a  sufferer  to  take  habitually  forty  or  fifty  lavages  a  day. 

In  most  cases  of  chronic  gastric  catarrh  there  is  constipation,  and  even 
when  it  is  not  pronounced,  cure  is  facilitated  by  keeping  the  bowels  in  a 
soluble  condition.  It  is  pix)bably  by  its  action  on  the  liver  and  the  por- 
tal circulation  that  the  Carlsbad  water  and  salts  have  actiuii-ed  their 
great  reputation.  It  is  doubtful  whether  these  European  waters  and 
the  salts  prepared  from  them  are  in  any  way  superior  to  the  Bedford 
water  of  Pennsylvania  or  the  stronger  springs  of  the  Saratoga  district 
in  New  York.  In  our  practice  the  Carlsbad  salts  used  at  home  hav^e 
not  seemed  superior  to  saline  mixtures.  (See  furmnla  19.)  In  some 
eases  it  has  been  advisable  to  alternate  this  formula  with  that  of  the 
aloes  and  senna  mixtiUre.  (See  formula  20.)  Formulae  2  and  3  may 
also  be  used  on  occasion.     The  laxative  should  be  administered  daily, 
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SO  as  to  maintain  a  steady  impression,  and  iu  snch  dos^  as  to  produce 

semi-soHd  stools.* 

As  repirds  the  direct  medicaTiient  of  the  stomach,  the  first  principl 
to  avoid  doing  harni.  All  irritating  substances  are  injurious ;  quini 
gentian,  quassia,  and  other  so-called  ** simple  bitters,*'  strychnine, 
matics,  spices,  shonld  all  be  rigorously  avoided.  In  any  dose  and  in 
doses  they  are  incapable  of  good  (except  in  alcoholic  eases),  and  may  do 
great  harm ;  in  some  highly  anaemic  cases  minute  quantities  of  iron, 
such  as  oc^ur  in  some  mineral  waters,  are  not  disadvautageona. 

The  one  remedy  that  is  useful  is  silver  nitrate.  Its  action  is  pi 
local,  and  direct  contact  with  the  mucous  membrane  isessential.  It  shoi 
never  i>e  administered  in  solution,  as  when  it  is  so  given  decompositii 
begins  from  the  moment  it  touches  the  lips*  Further,  the  mncons 
brane  shoidd  bo  prepared  for  its  action ;  a  tumbler  of  hot  water  con* 
taiuiug  ten  grains  of  sodium  bicarbonate  shonld  be  taken  half  an  hcmr 
before  each  meal,  followed  in  ten  minutes  by  a  pill  of  one-quarter  grain 
of  the  nitrate  with  half  a  grain  of  extract  of  byoscyamus.  In  serefe 
cases  the  nitiiite  should  be  exhibited  for  from  one  to  two  months,  the 
best  results  often  being  obtained  by  breaking  the  treatment  up 
periods  of  two  or  three  weeks,  Buriug  thase  interruptions  bismu 
subnitrate  may  be  used,  but  resorcin,  one  to  two  gniins,  in  solution, 
usually  more  eifective  ;  and  even  zinc  oxide  (dose  one  grain )  often 
better.  The  inferiority  of  these  drugs,  however,  to  the  nitrate  is  vei 
great.  During  the  prolonged  exhibition  of  the  nitrate  the  inside  of  I 
lips  and  the  gums  should  tie  watched  for  the  appearance  of  the 
evidence  of  approaching  argyria ;  any  discoloration  should  be  the  &i 
for  the  immediate  withdrawal  of  the  drag.  The  danger  of  argyria  is^ 
however,  we  think,  greatly  exaggerated ;  in  our  own  practice  we  have 
ncA'er  seen  but  one  case  in  which  the  slightest  show  of  color  ap 
upon  the  lips* 

When  in  any  case  of  gastric  cataiTh  there  is  pronounced  tendency 
fermentation  of  food  which  is  not  controlled  by  regulation  of  the  diet, 
capsule  of  naphtol  (2.5  grains)  and  carlDolic  acid  (1  grain)  is  often 
serviceable. 

Chronic  gastric  catarrh  of  alcoholic  origin  differs  (voin  that  of  a 
different  ctiologj^  in  that  the  mucous  membrane  by  long  habit  has  bocomt 
accmtomed  to  irritants  and  often  bears  bitters  well,  seemingly  being  fer 
the  time  lieneiited.  Even  in  these  cases,  however,  the  sooner  snch  drugs 
are  got  rid  of  the  sooner  will  complete  restoration  be  brought  about 

ULCER   OF   THE   STOMACH. 
This  disease  is  variously  designated  according  as  the  anatomical, 
clinical,  or  the  etiological  chai-acteristics  are  made  conspicuous.    It 
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called  round  from  its  frequent  shape,  chroiiw  from  its  usual  prolonged 
existencGj  perforaiing  since  it  shows  a  tendency  to  destroy  the  wall  of  the 
stomachy  and  corrosive  or  peptic  from  the  supposed  importance  in  its  pro- 
duction of  the  digestive  qnalities  of  the  contents  of  the  stomach.  Similar 
ulcers  are  seen  also  in  the  duodenum,  and  more  rarely  at  the  lower  end 
of  the  CESophaguB, 

EtioloGtY, — It  is  genera^lly  recognized  that  the  factors  of  chief  impor- 
tance in  etiology  are  a  localised  diminution  in  the  blood-supply  to  the 
wall  and  superacidity  of  the  giistric  juic?e,  and  severe  burns  are  some- 
times followed  by  duodenal  ulcer.  Local  causes  of  a  diminished  chx^u- 
lation  are  to  be  found  in  injuries  to  the  surface,  arterial  obstruction  from 
sclerosis,  thrombosis,  or  embolism,  and  spasmodic  contraetion  of  the  mus- 
cular coat  of  the  arteries ;  and  Eiismussen  considers  that  pressure  upon 
the  stomach  from  a  tight  band  around  the  waist  may  he  of  etiological 

»  importance.  The  local  enfeeblement  of  the  ckculation  becomes  intensi- 
fied in  genenil  deterioration  of  the  blood,  as  in  antemia,  chlorosis,  and 
tuberculosis.  Ulcer  of  the  stomach  is  twice  as  common  in  women  im  in 
men,  and,  according  to  Welch,  is  oftenest  found  in  the  former  between 
the  ages  of  twentj'  and  thirty  yeai:s,  and  in  men  between  thirty  and  forty. 
It  is  of  i-eMively  frequent  occurrence,  l>eing  present  in  five  per  cent, 
of  a  large  numl>er  of  autopsies.  Female  domestics,  particularly  c(x>ks, 
are  usually  considered  to  be  especially  liable,  but  gastric  ulcer  is  found  in 
all  clftsses  in  life*  Ulcer  of  the  duodenum,  on  the  other  hand,  is  more 
common  in  men. 

MoEBiD  Anatomy, — The  shape  of  the  ulcer  is  round  or  oblong,  and 
is  often  compared  to  that  of  a  funnel,  from  the  fact  that  one  paH  is  often 
shehing,  even  in  terraces,  towards  the  sharply  defined  deepf.'St  point.  The 
terraced  appearance  is  due  to  the  more  extensive  destruction  of  the  mucous 
than  of  the  muscnlai^  coat,  and  of  the  muscular  than  of  the  subperitoneal 
C'Oat.  Eventually  a  like  destruction  of  all  the  coat.s  takes  place,  and  the 
ulcer  appeal's  as  if  a  hole  had  been  punched  in  the  wall  of  the  stomach. 
The  size  of  the  ulcer  varies  from  one  a  half-inch  in  diameter  to  another 
covering  a  surface  of  the  size  of  the  palm  of  the  hand.  One  or  several 
ulcers  are  to  be  found,  and  the  largest  result  either  from  the  continence 
of  two  or  more  or  are  due  to  the  progressive  enlargement  of  a  single 
ulcer.  The  edge  is  shaii^ly  defined^  and  often  shows  at  one  point  the 
stump  of  an  artery  perhaps  obliterated  either  by  a  thrombus  or  by  endar- 
teritis. The  gastric  ulcer  is  generally  found  in  the  pyloric  half  of  the 
stomach  near  the  smaller  curvature,  and  on  the  posterior  wall.  Its 
proximity  to  the  smaller  curvature  and  its  peculiar  shape  are  com- 
monly attributed  to  the  arborescent  distribution  uf  the  branches  of  an 
obstructed  coronary  artery. 

The  tendency  of  the  nicer  is  towards  healing  or  perfoi*ation.  The 
healed  nicer  is  manifested  by  a  scar  often  radiating,  which,  if  at  the 
pylorus  or  in  the  duodenum,  is  likely  to  cause  a  stenosis,  resulting  in 


838 


DISEASES  OF  THE  DIGESTIVE  APPARATUS, 


dilatation  of  the  stomach.     The  healing  of  an  ulcer  of  the  middle  third 

of  the  stomach  extensive  enough  to  involve  a  considerable  portion  of  its 
circumference  is  one  of  the  caases  of  an  hour-glass  shai>e  of  the  stomaek 
The  scar  of  a  previous  ulcer  and  the  clean-cut  desti'nction  of  an  active 
ulcer  are  to  be  found  not  infrequently  in  the  same  stomach.  The  ulcer 
about  to  perforate  is  often  iinivented  fi^om  causing  the  escape  of  the  con- 
tenths  of  the  stomach  by  the  Ibrmation  of  tibrous  adhesions  betn^een  the 
peritoucixl  coat  of  the  stomach  and  the  peritoneal  covering  of  neighlwr- 
iug  structures,  as  the  liver,  spleeu,  paucrcixs,  and  diaphragm^  which  make 
tiie  ba*se  of  the  idcer  after  perforation  has  taken  phK!c»  The  digestive 
action  of  the  giustric  juice  takes  place  in  them,  and  extensive  destmetioD 
sometimes  ensues.  If  destruction  of  the  adhesions  or  of  the  peritoneum 
at  the  base  of  the  ulcer  ensues,  the  escape  of  the  contents  of  the  stomadi 
causes  a  general  or  circumscril>e4l  acute  peritonitis.  Perforation  of  the 
diaphi-agm  has  occurred,  leiuling  to  the  passage  of  the  contents  of  the 
stomach  into  the  pleural  and  pericardial  cavities,  aud  in  rare  instaaoei 
the  wall  of  the  heart  has  l>een  perforated.  Fistulce  have  been  formed 
between  the  stomach  and  the  duodenum  or  the  colou,  and  the  absce^  (oh 
lowing  perforation  of  the  stomach  has  l>een  evat^tmted  into  the  intestiiol 
tract  or  through  the  abdominal  wall.  Profuse  and  often  fatal  hemorrhage 
results  from  the  perforation  of  arteries  or  veius  which  lie  in  tlie  edge  or  it 
the  bottom  of  the  ulcer,  as  the  pancreatic  or  the  coronary  artery,  brand 
of  the  splenic  arterj^j  the  hei)atic  artery,  and  tlie  splenic  or  portal  veina. 

Symptoms. — There  may  be  no  symptoms  indicative  or  suggestive 
the  pr*isence  of  a  gastric  ulcer.     As  a  nile^  excessive  acidity  or 
precedes  and  accompanies  dist-url>ances  which  are  more  directly  attril 
utable  to  the  ulcer :  hence  for  a  longer  or  shorter  period  complaint 
made  of  epigastric  distress,  relieved  by  food,  especially  by  albuminoi 
substances,  of  pyrosis,  particularly  during  the  height  of  digestion, 
vomiting  of  au  acrid  fluid  when  the  stomach  contains  no  food,  and 
excessive  appetite  and  frequent  headache. 

The  most  Bignificant  symptoms  are  localized  pain,  tenderness,  i 
hemorrhiige.  The  pain  is  burning  or  gnawing  in  chai^acter^  and  usuallj 
becomes  more  severe  within  an  hour  after  food  lias  been  taken.  It  is 
sometimes  intense,  especially  when  indigestible  articles  of  food  are  taken, 
and  may  be  greatly  relieved  by  bland  liquids,  as  milk,  freely  diluted  with 
an  alkaline  water ;  when  so  severe  as  to  cause  vomiting,  relief  is  olte 
immediately  experienced  when  the  stomach  is  emptied.  The  pain  is  dif- 
fused over  the  epigastrium,  and  at  times  radiates  in  all  directions,  extend 
ing  even  to  the  shoulders.  It  is  apt  to  pemst  thiT^nghout  the  procca 
of  digestion,  and  is  not  infrequently  increased  on  motion  and  in  certain 
positions.  Pressure  sometimes  aggravates,  at  other  times  lessens,  the 
pain. 

In  addition  to  the  diffused  and  radiating  pain,  circumscribed 
ness  is  frequent,  usually  midway  between  the  eusiform  cartilage 


tb 


bed  tender*  H 
Lige  and  the  S 


DISEASES  OF  THE  STOMACH, 


839 


I 


I 


navel,  and  at  times  is  perceptible  only  on  deep  pressure,  A  tender  spot 
is  sometimes  to  be  felt  on  the  left  of  the  spine  in  the  immedtate  vicinity 
of  the  lower  dorsal  vertebne,  e^speciiilly  when  pain  from  the  ulcer  extends 
int<3  the  back.  Accordu^g  to  Boas^  this  dorsal  tenderness  is  present  in 
one-third  of  the  eases. 

Easily  rtx-ognized  hemorrhage  occurs  as  a  symptom  of  ulcer  in  at  leofit 
one-third  of  the  cases,  but  Blight  bleeding  not  manilested  by  characteristic 
symptouLs  or  signs  is  probably  of  tar  more  frequent  oceurreuce.  The  blood 
is  eitht*r  vomited,  himiudettyj^is,  or  appears  in  the  stools,  7n€hvnUf  and  not 
infrequently  the  bhick  discoloration  of  the  stools  continues  for  a  num- 
ber of  days  after  blood  has  been  vomited.  Hsematemesis  may  be  the  first 
symptom  exciting  the  suspicion  of  an  ulcer,  and  may  be  so  severe  as  to 
prove  an  immediate  cause  of  death.  Usually,  however,  it  occurs  after 
the  attacks  of  pain  have  existed  for  some  time.  The  vomiting  of  blood 
may  come  on  at  any  time  and  without  obvious  cause ;  on  the  other  hand, 
it  may  follow  an  error  in  diet  or  muscular  strain.  It  is  often  immediately 
precedcH.1  by  a  sensation  of  taintnc»ss,  and  the  patient  may  be  in  a  state  of 
collapse  beiure  blood  is  vomited,  and  may  die  even  without  the  blood 
making  its  appearance  externally-  When  blood  is  vomited  it  is  usually 
abundant,  dark  red,  liquid  or  clotted,  eitlier  clear  or  mixed  with  food, 
dependent  upon  the  length  of  time  it  remains  in  the  stomach  and  upon 
the  period  of  digestion.  The  attack  of  hiematemesis  usually  ceases  when 
the  stomach  is  emptied  of  its  contents,  although  a  number  of  recurrences 
at  intervals  of  houi^s  or  days  is  not  iufrequentj  after  which  months  or 
years  may  elapse  before  this  symptom  returns. 

For  a  long  time  the  nutrition  may  be  sufficient,  but  emaciation  in 
protracted  ctises  is  often  extreme.  The  disturbance  of  nutrition  is  due 
in  part  to  the  avoidance  of  food  in  consequence  of  the  distress  it  pro- 
duces, and  in  part  to  the  complications  occurring  in  the  course  of  ulcer, 
especially  to  dilatation  of  the  stomach  from  cicatricial  stenosis.  AnoBmia 
is  conspicuous  while  hemorrhage  from  the  ulcer  is  taking  place.  The 
tongue  is  usually  clean,  and  palpation  of  the  abdomen,  in  addition  to 
making  known  localized  tenderness,  in  chronic  cases  sometimes  discloses 
a  circnmscril}ed  induration  due  to  a  thickening  of  the  wall  of  the  stomach 
from  chronic  perigastritis*  The  chemical  examination  of  the  contents  of 
tlie  stonijich  ordinarily  shows  snpemcidity,  from  two  to  thrtHi  per  cent, 
of  free  hydrochloric  acid  usually  being  found.  Subacidity,  however, 
may  be  present  when  there  has  been  excessive  loss  of  blood  or  a  compli- 
cating chronic  gastritis,  with  or  w^ithout  tlilatation  of  the  stomach.  The 
chemical  condition  of  the  contents  of  the  stomach  is  to  be  determined 
only  by  examination  of  the  vomit^  since  the  use  of  the  tube  may  prove 
a  source  of  danger  by  causing  hemorrhage  or  perforation. 

The  healing  of  the  ulcer  is  followed  by  relief  to  the  characteristic 
symptoms,  although  thase  may  be  rephiced  by  those  of  dilatation  of  the 
stomach  when  stricture  of  the  pylorus  is  caused  by  the  scar.     The  symp- 
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toms  last  to  disappear  are  those  of  superacidity,  but  alter  longio'  or 
shorter  intervals  of  fi^eedom  from  disturbance  recurrences  are  likely  to 
take  pliice.  The  persistence  of  the  symptoms  of  ulcer  usually  reanllB 
from  it6  extension,  especially  to  parts  in  the  vicinity  of  the  stomach  aftit 

the  wall  liiLs  lK?en  perforated*  The  pet f oration  of  the  Btomaeh  may  te 
suddenly  announced  by  intense  ab*lomiual  pain,  followed  by  a  teosa, 
swolleUj  tympanitic,  and  tender  abdomen,  with  absence  of  hepatic  dol- 
nees,  and  by  a  febrile  temperaturCj  rapid  raspiration,  and  vomiting. 
The  symptoms  indicative  of  peritonitis  from  perforation  are  more  llkeljf 
to  occur  when  the  ulcer  is  seated  in  the  anterior  walL  When  the  po«r 
terior  wall  is  perforated  the  symptoms  of  acute  perforation  ai-e  usiiallljr 
absent,  owing  to  the  previous  formation  of  more  or  less  dense  fibnMB 
adhesions,  and  fever  als^o  is  lacking  unless  a  subphrenic  abeoees,  an  omeD- 
tal  bui'sitiB,  or  an  abscess  of  the  li^'cr^  spleen,  or  pancreas  result  frcm 
the  perforation. 

Diagnosis, — The  diagnosis  of  ulcer  of  the  stomach  may  be  very  diffi- 
cult, especially  when  there  is  no  hemorrhage.  The  pain  from  ule^"  rf 
the  stomach  is  the  result  of  the  action  of  the  irritating  contents  of  the 
stomach  upon  the  gastric  nerves  in  general,  as  well  as  upon  those  exposed 
by  the  ulcer.  Pain  referred  to  the  stomach,  however^  is  of  very  frequent 
occurrence  independent  of  ulcer,  and  especially  to  be  eliminated  is  the 
gastralgia  occurring  as  a  neurosis.  This  is  found  in  persons  of  a  neu- 
rotic temperament  not  infrequently  suffering  from  other  neuralgias^  and 
occurs  in  paroxysms  with  intervals  of  freedom  from  symptoms  of  diges- 
tive disturbance,  is  neither  induced  nor  relieved  by  any  especial  variety 
of  food,  and  is  often  diminished  by  pressure  and  the  use  of  eleetrieiryJ 
Gastric  crises  of  pain  in  locomotor  ataxia  may  suggest  those  of  tdccr, 
but  this  diseiise  is  to  be  excluded  by  the  presence  of  normal  pnpillaiy 
and  patellar  reflexes.  An  attack  of  biliarj'  colic  has  suggested  pain  from 
ulcer  of  the  stomach,  but  the  character  of  the  pain  is  griping,  vomi 
afi'ords  no  relief,  the  bver  and  the  gall-bladder  are  enlarged  and  tend€fv^ 
and  jaundice  is  likely  to  follow.  Xo  absolute  imiKirtanee  is  to  be 
tachcd  to  the  seat  and  time  of  occurrence  of  the  pain  as  determining  the 
position  of  the  ulcer,  although  the  occurrence  of  pjiin  several  hours  aft«t 
eating  and  of  melaena  is  suggestive  of  the  situation  of  the  ulcer  in 
duodenum.  Superficial  tenderneas  is  intlicative  of  ulcer  rather  of 
anterior  than  of  the  posterior  wall,  and  deep-seated  pain  and  tend 
especially  when  the  latter  is  to  be  found  in  the  back,  are  suggestiT^ 
ulcer  of  the  posterior  wall.  If  continual  relief  to  the  pain  is  experien 
in  anyone  position,  it  not  infrequently  results  thai  the  affected  part  of 
stomach  lies  uppermost  in  the  position  giving  relief  to  pain. 

The  hmmatemesis  may  be  the  i-esult  of  various  causes  besid*^  nlcer^  as 
cancer,  fibre  as  hepatitis,  the  rupture  of  an  aneurism,  poisons,  foreign 
bodies,  and  infectious  diseases.  The  history  of  the  case  and  the  associated 
symptoms  ai^e  usually  sufficient  to  eliminate  many  of  these  causes.    la 
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cancer  of  the  stomach  the  hemorrhage  is  likely  to  be  more  frequent  hut  is 
less  abundant  than  in  ulcer,  and  generally  is  of  a  coffee-grounds  cUaraeter. 
The  pain  is  not  so  intense,  is  rather  continuous  than  paroxysmal,  and  is 
not  so  directly  affected  by  the  nature  of  the  food.  The  tumor  of  cancer 
is  lai'ger  and  more  irregular  than  the  palpable  i  ml  unit  ion  from  chronic 
ulcer.  The  symptoms  aitj  suggCBtive  of  subaciditj^,  and  the  contents  of 
the  stomach,  as  a  rule,  show  deficient  hydrochloric  acid.  The  luematem- 
esis  from  fibrous  hepatitis  is  to  be  excluded  by  the  physical  examination 
of  tlie  liver  and  spk^u,  which  shows  atrophy  of  the  one  and  enlargement 
of  the  other.  The  hemorrhage  in  this  disease  is  Ukely  to  be  both  intes* 
tinal  and  gastric,  the  blood  in  the  stools  often  being  fresh,  and  not  black 
or  tarry,  as  in  ulcer  of  the  stomach  or  of  the  duodenum.  Hemorrhage 
from  a  ruptrnxnl  aneurism  is  usually  immediately  fatiU,  and  is  generally 
preceded  by  symptoms  indicatlYe  of  the  presence  of  an  anenrism. 

PnoGNOSiB. — The  prognosis  of  ulcer  of  the  stomach  as  to  life  is 
ordinarily  favorable,  but  the  patient  may  suffer  from  continuous  or  re- 
current symptoms  for  many  yeaiu  Although  the  disease  is  more  fre- 
quent between  the  ages  of  twenty  and  tbrty,  the  mortality  is  gmater  from 
forty  to  sixty.  Death  occurs  in  about  fifteen  per  cent,  of  the  cases.  It 
Is  due  to  peritonitis  from  perforation  in  about  one-half  of  these,  and  to 
hemorrhage  in  about  one-third.  Pemstence  of  pain  irrespective  of  the 
quality  of  food,  and  exti^eme  tenderness,  are  serious  symptoms,  since  they 
suggest  an  advancing  ulcer  and  impending  perforation.  Peritonitis  from 
perforation,  however,  though  usually  fatal,  is  not  invariably  so,  especially 
when  a  circnnLscribeil  abscess  is  the  result.  Profiise  hemorrhage  is  in- 
dicative of  the  perforation  of  a  large  blood-vessel,  and,  tberefore,  is  evi- 
dence of  a  deep  ulcer,  the  healing  of  which  takes  place  with  difficulty, 
and  the  tendency  of  which  is  towards  perforation* 

Treatment. — In  the  treatment  of  gastric  nicer  it  is  often  wise  to  put 
the  patient  to  _bed  for  a  length  of  time,  in  order  to  favor  quiet  of  the 
stomach  and  to  save  the  general  strength. 

The  hi'st  indication  is  to  check  gastric  movements  \  the  second,  to 
render  as  far  as  possible  the  gastric  contents  unirritating  to  the  stomach  ; 
the  third,  to  make  local  applications  which  shall  fe,vor  the  healing  of  the 
nicer. 

Unfortunately,  there  is  no  known  drug  which  has  the  power  of 
checking  peristaltic  movements  of  the  stomach,  unless  it  is  opium ;  in- 
deed, it  is  far  from  certain  that  doses  of  this  narcotic  not  sufiieiently  large 
sensibly  to  derange  the  general  health  have  such  power.  The  ingestion 
of  food  such  as  occurs  at  an  ordinar}^  meal  undoubtedly  calls  into  func- 
tional activity  the  glands  and  the  miLSCular  walls  of  the  stomach  ;  hence 
total  alistinence  from  stomach-food  for  some  days  is  often  prescribed  in 
gastric  ulcer,  the  patient  being  sustained  by  the  use  of  nutritive  enemata. 
It  is  not  clear,  however,  that  small  quantities  of  bland  food,  such  as 
milk,  excite  the  viscus,  and  according  to  our  experience  total  abstinence 
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from  etomach-food  is  of  doubtful  utility,  and  should  be  enforced  oaly  in 
sever©  cases  after  the  tailui*©  of  other  measures.  It  usoallj'  sufficed  to 
reduce  the  stomach-food  to  an  ounce  of  milk  with  one  tablespoonM  of 
lime  water  taken  eveiy  one  or  two  houi^  Even  this  restriction  of  diel 
cannot  be  with  safety  maintained  for  an  indefinite  time,  so  that  alter  a 
few  days  the  inilk  should  he  increased,  or  bouillon  with  egg  (the  egg  to 
be  rapidly  stirred  into  the  bouillon  whilst  it  is  boiling  hot,  iinmediately 
on  its  removal  from  the  Jire),  and  A^arious  puix^es, — as  of  chicken  or 
sweetbread,— junket,  and  custards,  may  be  allowed.  Kext,  scraped  m^ 
beef  may  be  taken,  then  stewed  sweetbread,  then  Hamburg  stea^ks.  Anjr 
food  should  he  given  in  small  quautity  at  shorts  intervtUs. 

The  drugs  which  are  used  in  gastric  ulcer  are  bismuth  subnitnte^ 
silver  nitrate,  reaorciu,  zinc  oxide,  and  oil  of  turpentine.  Of  these  drop 
we  have  never  seen  any  distinct  effects  from  bismuth.  The  oil  of  turpea* 
tine  in  the  ordinary  ease  will  do  great  hurt  j  it  is  to  l>e  used  only,  and 
then  very  cautiously,  iu  very  old  cases  in  which  there  is  such  a  kistoiy 
as  to  warrant  the  belief  that  the  ulceration  has  existed  continuously  for  a 
great  length  of  time.  Silver  nitrate  is  bj^  fai^  the  most  generally  oselid ; 
it  should  be  given  as  in  chronic  gastritis.  Besorein  in  doses  of  one  to  two 
grains  iB  sometimes  of  service.  Zinc  oxide  may  be  tried,  but  is  osoallj 
inefticient* 

In  all  eases  of  gastric  ulcer  constipation  should  be  carefully  guarded 
against ;  mercurials  are  occasionally  of  advantage ;  salines  should  be 
exhibited  as  in  chronic  gastritis. 

Excessive  vomiting  often  yields  to  very  c^ii^ful  and  restricted  feed- 
ing, but  if  it  continue  is  to  te  met  by  the  use  of  cracked  ice,  by  fomenta- 
tions or  a  small  blister  upon  the  epigtistrium,  and  by  the  exhibition  of 
cocaine,  or  bismuth,  or  cerium  oxalate,  in  obstinate  eases  lavage  is  fin^ 
quently  of  great  service ;  rarely  opium  suppositories  ai-e  neeeasarj*. 

Gmfmlffta  may  be  so  seveTO  as  to  require  active  treatmeuU  8odiam 
bicarl}onate,  in  doses  of  ten  grains  or  more  well  diluted,  will  sometimes 
bring  relief.  Hot  applications  and  sinapisms  applied  to  the  epigi^triam 
are  often  useful.  The  combination  of  prussic  acid  and  cocaine  (formola 
26)  is  sometimes  serviceable,  but  in  severe  paroxj^ms  opium  must  te 
used,  AutiJebrin  and  an ti pyrin  are  very  rarely  efiective  in  a  gastralgKi 
dependent  upon  ulceration.  The  use  of  irritating  substauees,  such  tf 
chloroform  and  Hoffmann's  anodyne,  alwaj^a  endangers  aggravation  of  the 
original  disesis(^. 

Memorrhage.—Jn  cases  of  serioiLS  gastric  hemorrhage  all  f«XMi  shoidd 
tm  temporarily  withheld  from  the  stomach,  the  patient  being  sustained 
by  nutritive  enemata ;  or  milk  and  lime  water  should  be  given  at  short 
intervals  in  very  small  doses.  Opium  should  be  administered  in  sndi 
dose  as  to  produce  distinct  quiet  and  obtunding  of  the  nervous  system ; 
very  commonly  suppositories  of  extract  of  opium,  one  grain,  and  extract 
of  belladonna,  one-sixth  of  a  grain,  afford  the  best  methmi  of  exhibitioiL 
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Of  all  the  bmmostatic  drags,  Monsera  solution  is  the  moat  powerful ;  it 
should  be  exhibited  in  doses  of  one  to  two  drops  from  every  ten  minutes 
to  every  lionr»  pro  re  natay  great  care  teing  exereiBed  to  ea* aid  vomiting. 
Extract  of  ergot  may  be  given  h jpodermically,  as  in  haemoptysis ;  ice 
should  be  freely  applied  over  the  stomach.  If  a  hemorrhage  from  the 
stomach  depends  upon  conge^stion  of  the  portal  circulation,  a  mercurial 
or  saliiie  purge  may  be  of  gre^it  benefit;  if,  however,  the  c-anse  of  the 
bleeding  is  ulceration,  purgatives  are  to  be  avoided  unless  there  has  been 
pronouiu-ed  and  persistent  constipation. 

When  the  bleeiling  is  from  an  ulceration  there  is  a  strong  inc^^n- 
tive  to  attempt  its  surgical  arrest ;  the  difficidties,  however,  of  locating 
a  bleeding  spot,  the  uncertainty  at  any  moment  whether  there  will  be 
further  bleeding,  and  the  danger  of  death  from  shock  in  an  exsanguined 
l>erson  render  the  openition  a  very  dubious  procedure.  Moreover,  at 
present  there  is  no  sufficient  evidence  from  recorded  cases  to  guide  the 
surgeon. 

Ferfo7'ation. — When  perforation  of  the  stomach  occurs  slowly,  with 
the  formation  of  abundant  adhesions  and  a  resultant  secondary  abscess, 
no  other  tre^itment  maybe  needed  than  the  evacuation  and  surgical  treat- 
ment of  this  abscess.  When  the  perforation  is  abrupt  and  accompanied 
with  serious  symptoms,  radical  surgical  interference  should  be  imme- 
diate ;  each  hour  of  delay  sensibly  increases  the  risk  to  life.  According 
to  the  statistics  of  Eichardson,  in  forty-four  such  operations  the  mor- 
tality was  77.27  per  cent.,  although  the  last  twenty-one  c-ases  gave  a 
mortality  of  only  57.01  per  cent,  the  difference  probably  being  due  to 
improvement  in  surgical  technique. 

Surgical  removal  of  an  ulcer  has  been  performed  in  a  few  cases,  usually 
with  fatal  results.  It  seems  to  us  not  justifiable  unless  called  for  by 
exceasive  hemori-hage,  by  i)erforation,  or  by  narrowing  of  the  pyloric  end 
of  the  stomach  through  progressive  cicatricial  contraction. 

CANCER   OF   THE   STOMACH. 

Cancer  of  the  stomach  occurs  in  from  thirty-five  to  forty  per  cent,  of 
eases  of  cancer.  According  to  Wyss,  in  middle  Europe  two  per  e^nt.  of 
deaths  are  due  to  gastric  cuncer.  The  frequency  of  this  disease  somewhat 
varies,  however,  in  different  countries,  and  in  New  England  the  mortahty 
from  cancer  of  the  stomach  is  about  one-half  of  one  per  cent. 

Etiology. — ^Cancer  of  the  stomach  oceui's  with  nearly  equal  frequency 
in  the  two  sexes.  About  three-fourths  of  all  cases  occur  between  the 
ages  of  forty  and  seventy  years,  and  two-thirds  between  forty  and  sixty 
years.  Heredity  seems  of  importance  in  etiology  iu  a  certain  *nnmljer 
of  cases.  The  significance  of  local  irritation  is  suggested  by  the  great 
frequency  of  cancer  at  the  narrowest  portion  of  the  stomach,  mainlj^  at 
the  pylorus,  and  by  the  previous  occurrence  of  ulcer  in  about  six  per 
cent,  of  the  cases. 


844 


PISEABES  OF  THE  DIGESTIVE  APPABATUa 


MoEBiB  Anatomy.— Cancer  of  the  stomach  is  either  primary  or 
ondary,  the  former  representing  a  growth  arising  in  the  deeper  layer  of 
the  mueous  membrane,  the  latter  often  extending  inward  from  the  peri- 
toueal  coat  of  the  stomach.  Primary  ciiueer  alone  is  of  especial  clinical 
imixirtanee^  The  varieties  nsnally  rectjgnized  aits  the  medullary,  fibrous, 
hyaline  (gekitinons  or  colloid),  and  eylindriail-cell  cancer.  The  growUi 
occurs  as  single  or  mnltiple  nodules*  or  as  a  diffused  infiltration  of  the 
wallj  which  sometimes  involves  the  entire  stomach.  The  disease  is  sealed 
at  the  pyloniii  in  more  than  one-half  of  the  cases,  next  in  frequency  at 
the  smaller  curvature,  more  rarely  at  the  larger  curvature,  in  the  ante- 
rior or  i^asterior  wall,  or  in  the  vicinity  of  the  casophageal  o|>emng. 
Kodular  cancer,  as  it  increa^^es  in  size,  prujects  al>ove  the  mucous  mem- 
brane of  the  stomach,  spreads  laterally  and  in  depth,  its  surface  being 
smooth,  lobulated,  or  papillate,  and  its  edge  often  everted.  The  metlul- 
lary  variety  of  cancer  is  soft^  and  often  exceedingly  vascular,  while  the 
fibrous  and  hyaline  varieties  are  dense  and  contain  few  and  compan- 
tively  small  blood-vessels.  As  the  nodules  mcrease  in  size,  hemorrh^ 
or  necrosis  is  likely  to  take  place  in  them,  and  the  portions  of  the  tomor 
thus  altered  are  readily  corroded  by  the  giistric  juice,  and  the  cancerous 
ulcer  results,  M^hich  tends  to  extend  in  depth  until  perforation  of  the 
stomach  ensues.  In  about  three  per  cent,  of  the  cases  perforation  takes 
place  into  the  general  peritoneal  cavity,  and  a  fatal  peritonitis  follows. 
Usually,  however,  adhesions  ai'C  formeil  between  the  stomach  and  the 
lirer,  spleen,  pancreas,  or  diaphragm  before  actual  i)erforation  tak€0 
place,  and  these  form  the  base  of  the  cancerous  ulcer  when  the  wall  of 
the  stomach  is  destroyed.  The  cancerous  growth  extending  into  these 
structures  in  turn  becomes  softened  and  corroded  by  the  gastric  juice, 
and  large  cavities  are  fornuid  outside  of  the  stomach,  but  freely  com- 
municating with  it.  Food  enters  these  cavities,  and,  becoming  decom- 
posed, causes  an  acute  intlammation,  which  may  result  in  abscesses  and 
thrombophlebitis.  The  adhesive  inflammation  preceding  perforation  may 
take  place  alstj  between  the  stomach  and  the  abdominal  wall,  the  colon,  or 
the  small  intestine,  and  a  cutaneous  or  gastrointestinal  fistula  follow  the 
perfoiiition.  A  tumor  at  the  pylorus  often  causes  ol>struction  at  this 
orifice,  with  secondary  dilatation  of  the  stomach,  althougli  occasionally  a 
Buffieient  compensatory  hypertrophy  of  the  wall  results.  The  muoous 
membrane  of  the  stonuich  affected  by  cancer  presents  the  chamcterifitiis 
of  a  chronic  gastritis. 

Infiltrating  cancer  of  the  stomach  is  usually  either  fibrous  or  gelati- 
nous, and  all  the  coats  of  the  stomach  are  invaded,  although  the  mneona 
and  miiAcular  coats  are  more  especially  altered.  A  limited  portion  of  the 
stomach  or  the  entire  organ  may  he  in  lilt  rated,  and  the  stomach  is  accord- 
ingly either  enlarged  or  diminished  in  size.  The  diminution  in  size  U 
most  mai*ked  in  case  of  the  infiltration  of  the  wall  by  fibrous  canccf, 
and  the  gross  appearances  may  resemble  so  closely  those  of  the  cirrhotic 


I 


DISEASES  OF  TSM  BITOMACH,  845 

stomach  of  clironic  gastritis  tliat  microscopical  examiuation  will  be  neces- 
sary to  enable  the  differential  diagnosis  to  be  made*  In  fibroiLS  cancer 
or  scirrhus  the  anatomical  diagnasis  is  not  infreciuently  suggested  by  the 
recognition  of  evidence  of  cancer  elsewhere. 

The  extension  of  the  cancer  from  the  stomach  to  other  organs  Is  fre* 
qnent.  The  lyinph-glands  near  the  smaller  curvature  of  the  stomach  are 
oftenest  diseased,  and  from  these  the  cancer  may  extend  to  remote  lymph- 
glands,  especially  to  the  snpraclaiicular  and  to  the  inguinal  lymphatic 
glands.  Extension  to  the  liver  takes  place  in  about  one-third  of  the 
eases,  either  directly  after  adhesions  are  formed  or  by  means  of  the  portal 
eirenlation.  The  peritoneum  otlren  becomes  cancerous  by  the  exttmsion 
of  the  disease  from  the  stomach  not  only  in  the  immediate  vicinity  of 
this  organ,  but  also  at  remoter  parts,  frequently  at  the  bottom  of  the 
pelvis  in  Donglas's  foasa*  Cancer  may  extend  from  the  stomach  through 
the  peritoneum  to  the  diaphragm^  through  the  diaphragm  to  the  pleura, 
and  thence  to  the  lungs,  or  it  may  invade  the  lungs,  bmin,  and  other 
parts  of  the  body  by  means  of  the  circulation. 

Symptoms.— Pain,  vomiting,  and  eachexiaj  and  tumor  in  the  region 
of  the  stomachy  are  the  conditions  suggesting  cancer  of  this  organ.  The 
development  of  the  cancer  is  not  infrequently  preceded  for  a  long  time 
by  symptoms  of  chronic  gastritis,  although  occasionally  there  is  no  inter- 
ference wliatsoever  with  digestion  until  the  onset  of  the  symptoms  attrib- 
utable to  the  presence  of  cancer ;  and  in  elderly  persons  especially  the 
symptOHLS  may  be  exceedingly  obscure^  Pain  is  one  of  the  earliest  symp- 
toms, is  present  in  three-fourtlis  of  the  crises,  and  is  generally  limited  to 
the  epig;\strium,  although  s^imetim^  extending  into  the  sides,  the  back, 
and  more  rarely  to  the  shoulders.  It  is  usually  constant,  although  often 
somewhat  aggravated  after  eating.  The  pain  is  described  as  dragging, 
burning,  gnawing,  or  cutting,  and  exceptionally  is  as  intense  as  in  ulcer 
of  the  stomach. 

Vomiting  is  the  most  constant  symptom,  and  occurs  either  ^rly  or 
late  in  the  course  of  the  disease  in  four-fitlhs  of  the  cases.  It  is  more 
likely  to  be  absent  when  the  cancerous  growth  is  at  some  distance  from 
the  orifices  of  the  stomach.  Its  occurrence  is  almast  invariable  in  cancer 
of  the  pylorus,  and  the  quantity  vomited  may  then  be  large  in  conse- 
quence of  secondary  dilatation  of  the  stomach.  The  frequency  of  the 
vomiting  gra^lually  incre-ases  with  the  progress  of  the  disease,  and  event- 
ually is  likely  to  Isecome  extreme.  The  immediate  act  of  vomiting  has 
no  definite  relation  to  the  taking  of  food  ;  indeed,  it  may  occur  when  the 
stomach  is  emi>ty  ;  nor  does  the  time  at  which  vomiting  takes  place  bear 
any  definite  relation  to  the  seat  of  the  tumor.  It  is  asserted,  however, 
that  vomit  ing  soon  after  eating  is  frequent  in  cancer  seated  at  the  cardiac 
end  of  the  stomach,  while  vomiting  occurring  an  hour  or  later  after  eating 
is  more  likely  to  be  connected  with  pyloric  cancer.  The  vomit  is  sour, 
and  consists  of  food,  ofteu  incompletely  digested,  and  of  mucus,  and  may 
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contain  fragments  of  the  cancer.  Blood  is  present  from  time  to  time  ia 
nearly  onelialf  of  the  cases,  bnt  is  rarely  so  profuse  as  in  gastric  niceff 
and  fi-equeiitly  resembles  coffee- gi*ountls  in  consecxuence  of  its  gradml 
oozing,  prolonged  retention,  and  partijil  tiigestion. 

Cachexia,  the  bad  state  or  habit  of  the  patient,  begins  early,  progreBM 
contiinioiisly,  and  is  chiefly  deiiendent  upon  the  intt*rferent*e  with  gugtrie 
digestion  and  xipon  the  hemorrhage:  it  is  also  influenced  by  the  extenskili 
of  the  disea.se  to  other  parts^  especially  to  the  biliary  tract.  The  patieiit  M 
is  nsnally  thin,  pale^  at  times  somewhat  jaundiced,  the  expression  of  the  V 
face  is  often  one  of  snfiFeringy  and  (Bdema  of  the  skin,  especially  of  the 
legs  and  feet,  is  frequent. 

Tumor  ib  to  be  i-ecognized  early  or  late  in  the  course  of  the  disease  in 
about  four  fifths  of  the  cases,  and  the  infiltrating  cancer  causes  rather  aa 
diffuse  resistance  tlian  a  circumscribed  induration.  Tumors  of  the  lesser 
curvature  Ix^come  apparent  only  when  the  stomach  Is  dislocated  dovu- 
ward,  and  then  ai'c  made  conspicuous  often  from  the  associated  exiBuam 
of  the  disCiUse  to  the  ueighboriug  lymphatic  glands.  AMien  the  tmnor  il 
small  it  is  li-equently  concealed  lieueath  the  left  lobe  of  the  liver,  tool 
is  even  then  sometimes  brought  within  reach  by  prolonged  inspiratioEL 
As  it  incre^ises  in  size,  especially  when  free  from  adhesions^  it  is  freely 
movable,  and  is  generally  to  be  felt  and  often  to  be  seen  in  the  epigas^ 
trium  or  in  the  hypoehondi^iac  regions^  and  exceptionally  may  descend 
so  tar  as  to  lie  in  the  vicinity  of  the  symphysis  pubis.  The  tumor  is 
usually  shaiTily  deflnedj  rounded,  or  irregularly  nodulated,  hard,  and 
ofteu  tender.  The  tumor,  though  commonly  movable,  when  non -adherent 
changes  its  position  but  little  during  respiration ;  indeed,  its  ascent  oil 
inspiration  is  easily  prevented  by  pressure  of  the  hand ;  but  when  tbe 
entire  stomach  is  infil tinted  with  cancer  the  resi>initory  movements  of 
the  diaphragm  are  readily  transmitted.  When  adherent  to  the  li%*er  its 
motility  is  limited  by  that  of  this  organ,  and  when  united  to  the  p«i* 
creas  or  to  the  posterior  abdominal  wall  it  is  rendered  immovable.  II 
frequently  transmits  the  pulsations  of  the  aorta  when  the  patient  is 
supine,  but  in  the  knee-elbow  position  the  pnLsiitions  are  not  transmitted 
unless  the  tumor  is  adherent  in  the  vicinity  of  the  aorta*  The  movable 
tumor  is  sometimes  more  I'eadily  felt  when  the  patient  is  on  his  hands  and 
knees*  When  the  stomach  is  inflated  a  tumor  of  the  anterior  wall  is 
often  made  more  conspicuous,  while  that  seated  in  the  posterior  wall  is  no 
longer  to  l>e  felt.  The  position  of  the  tumor  at  the  greater  curvature  of 
the  stomach  may  be  made  evident  by  distention  of  the  colon  with  air  or 
water. 

During  the  progress  of  cancer  of  the  stomach  the  appetite  is  nsnally 
feeble,  there  is  frequent  nausea,  and  the  disturbances  of  digestion  found  in 
chronic  gastritis  or  in  dilatation  of  the  stomach  are  often  present-.  There 
may  be,  however,  a  good  appetite  and  bnt  little  disturbance  of  digestion. 
The  bowels  are  usually  constipated,  and  the  dejections  are  often  hhack 
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from  the  presence  of  blood  even  when  hoBrnatemesis  is  absent.  The  urine 
is  often  diminished  in  quantityj  is  usnally  alliiiline  or  neutral,  and  fre- 
qneiitly  contuitis  an  exceas  of  indicau.  A  eonsidenible  leukocytosis  is 
frequent. 

Cancer  of  the  storaaeb  hista  from  one  to  three  jears,,  the  shorter  period 
being  the  limit  of  life  generally  following  the  discovery  of  the  tumor. 
Death  is  apt  to  result  from  progressL%'e  loss  of  flesh  and  strength  essen- 
tially fi^oni  starvation,  unless  extension  to  the  serous  membnyies,  pulmo- 
nary emlx^lism,  or  an  acute  inflammatory  complieatiouj  as  peritonitis 
from  perforation  J  supervenes.  Towards  the  end  of  life  frequent  chills 
followed  by  fever  and  suggestive  of  malarial  infection  at  tiim?s  occur,  and 
are  due  probably  to  foci  of  suppumtion  either  in  the  vicinity  of  a  per- 
forating cancer  of  the  stomach  or  in  the  liver  or  lungs.  Profound  disturb- 
ance of  the  nervous  system  occiisionally  occurs  towards  the  end  of  life, 
the  symptoms  resembling  those  occurring  in  diabetic  coma.  The  patient 
at  first  is  restless  and  wakeful,  tlie  respiration  becomes  deep,  and  the 
pulse  is  rapid  and  weak.  Drowsiness  supervenes,  and  terminate.s  in  coma, 
in  which  death  takes  place*  In  such  case^  acetone  and  diaeetic  acid  have 
been  found  in  the  ui-ine. 

DiAGNC^sis*— The  positive  diagnosis  of  cancer  of  the  st-omach  lieibre  a 
tumor  is  discovered  or  particles  of  cancer  are  to  be  found  in  the  vomit  is 
impossible*  This  disease  is  to  be  suspected  if  the  symptoms  of  chronic 
gastritis  persist  without  obvious  cause  and  are  a5si>ciated  with  cachexia 
out  of  proportion  to  the  severity  of  the  digestive  disturbance,  especially 
in  elderly  persona  AYhen  pain  and  hmmatemesis  also  are  present  and 
tumor  is  not  apparent,  the  diflerential  diagnasis  practically  lies  between 
chronic  gastritis,  ulcer,  and  cancer.  Chronic  gastritis  is  to  be  eliminated 
by  a  lack  of  cause,  a  cachexia  greater  than  the  digestive  disturbances 
suffice  to  account  for,  considerable  pain  and  tenderness,  absence  of  haem- 
atemesis,  and  the  usual  inabili^  to  arrest  tlie  progress  of  the  disease. 
Ulcer  of  the  stomach  is  to  be  eliminated  by  the  age  of  the  patient^  the 
absence  of  intense  pain  occasioned  by  certain  foods  and  relieved  by  others 
and  by  alkalit^,  the  lack  of  profuse  hemorrhage,  absent  superaeidity  of 
the  contents  of  the  stomach,  existing  cachexia,  and  failure  of  relief  from 
treatment.  The  diagnosis  of  cancer  of  the  stomach  is  based  upon  the  age 
of  the  patient,  the  persistence  of  the  pain,  the  rapid  progress  of  the 
cachexia,  often  after  years  of  digestive  disturbance,  coffee-grounds  vomit, 
or  meliena,  and  usual  failure  to  improve  under  ti^eatment. 

The  discovery  of  a  tumor  in  the  region  of  the  stomach  is  the  diiig- 
nostic  sign  of  greatest  importancej  and,  whether  present  or  absent,  search 
should  be  made  also  for  poasible  secondary  tumors  elsewliere,  especially  of 
the  supraclavicular  and  inguinal  glanthi  and  of  the  peritoneum  in  Doug- 
las's fossa.  Other  neoplasuLS  than  cancer  may  grow  from  the  wall  of  the 
stomaeh,  but,  with  the  exception  of  sarcoma,  usually  give  rise  to  little  or 
no  disturbance  of  digestion.    The  distinction  between  sarcoma  and  cancer 
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is  ratber  histological  than  clmiaiL  Foreign  bodies  in  the  stomach  are 
generally  to  be  excluded  by  the  history  of  the  case  and  by  the  abfleooe  of 
the  extreme  cachexia  of  cancer.  The  resistance  due  to  acnte  perigafi- 
tritis  or  acute  paoci^atitia  is  sudden  in  its  origin  and  I'apid  in  its 
progress.  Cancer  of  the  liver  or  gall-bladder  changes  x>ositiou  iriih 
respiratiouj  and  is  not  associated  with  the  gastric  pain,  persistent  vomit- 
ing, and  hfematemesis  of  cancer  of  the  stomach.  Impacted  fieces  in  thai 
colon  arc  to  be  excluded  l)y  means  of  treatment,  A  movable  kidney  is) 
to  be  repUieed  in  the  position  of  the  kidney,  and  a  tumor  of  the  abdomi* 
nal  wall  is  unaccompanied  by  the  gastric  symptoms  of  cancer. 

The  importance  of  the  results  of  the  cbemical  examination  of  the  cob 
tents  of  the  stomach  removed  after  a  tesfc  meal  is  still  a  matter  of  opiuioiuj 
Persistent  subacidlty  or  inacidity,  from  the  lack  of  hj^drocbloric  acid 
usually  exists,  al though  in  the  rare  cases  in  which  cancer  follows  uk 
an  excess  of  this  aeid  has  hmn  fouud.  The  persistent  presence  of  lactit^ 
acid,  wbieh  is  due  to  stagnation  of  the  gastric  contents,  occui-s  ofleuest  m 
cancer  of  the  stomach,  and  therefore  is  important  in  the  way  of  sugges- 
tion. According  to  Boas,  it  is  always  al3sent  in  atony,  in  chronic  gastritij^, 
and  in  dilatation  of  the  stomach  from  pyloric  stenosis*  Its  asserted  value 
as  a  test  of  t!ie  early  stage  of  cancer  is  denied  by  Rosenheim,  who  regiards 
it  as  evidence  mther  of  a  late  than  of  an  early  stage  of  the  disease.  Since 
the  presence  of  lactic  acid  in  the  contents  of  the  stomach  may  result 
from  other  pathological  conditions,  and  cancer  may  be  present  without 
lactic  aeid,  it  is  evident  that  its  presence  in  the  contents  of  the  stomadi 
is  of  relative,  not  of  absolute,  value  in  the  diagnosis  of  cancer. 

Prognosis. ^Cancer  of  the  stomach  is  fatal,  and  death  occurs  th« 
sooner  the  greater  the  cachexia  and  the  more  persistent  the  hemor* 
rhage,  unless  early  extirpation  by  surgical  treatment  proves  effieaeionsj 
in  preventing  recurrence  of  the  disease*     The  statii^tics  recently  giveaj 
by  Wolfler  show  an  average  mortality  from  resection  of  the  pylorus 
thirty-one  and  two- tenths  per  cent,  in  one  hundred  and  seventy- tl 
cases  operated  upon  between  1888  and  1896^  and  of  sixteen  to  twenty- 
five  per  cent^  in  the  practice  of  a  few  surgeons.     The  mortality  from  the  | 
operation  Is  twice  as  gi\^at  when  adhesions  are  present.     Two  patieiiti 
liave  lived  eight  years  after  resection  of  the  cancerous  pylorus,  four  hart^ 
lived  more  than  five  years,  three  have  lived  more  than  four  years,  and 
fourteen  have  lived  from  two  to  four  years  after  the  operation*    Tlie 
average  dnration  of  life  after  resection  is  one  and  a  half  yeara     Oaatro 
enterastomy,  the  mortality  from  which  since  1888  in  one  hundred  and 
ninety -five  cases  is  thirty  per  cent.,  is  usually  inefficacious  in  prolonging 
life>  though  when  snecessfnl  it  affords  relief  to  symptoms  and  has  been 
followed  by  more  than  two  years  of  life. 

TiiEATMENT. — The  medical  treatment  of  cancer  of  the  stomach  ifl 
purely  palliative.  By  very  careful  feeding,  by  the  use  of  lavage  (see 
Dilatation  of  the  Stomach),  by  the  occaiiional  administration  of  creoeotiv 
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gnaiacol,  silver  nitrate,  or  bLsmiith  eubnitrate,  and  by  the  cautious  use 
of  morphine  when  necessary  to  relieve  pain,  the  patient  should  lie  kept 
as  eonifortable  as  possible*  In  a  number  of  cases  surgical  exsection  has 
been  performed.  When  the  tumor  C4xn  Ije  felt  thi^ough  the  abdomimil 
wall  the  probabilities  are  always  that  the  disease  involves  so  much 
tissue  that  surgical  interference  offers  but  little  hope  of  permanent  cure. 
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GASTRIC  NEUROSES. 

Depixition. — Modifications  of  gijustrie  function  iDdependent  of  ana- 
tomical lenioUj  and  attributable  to  disturbances  of  the  nervous  system. 

Etiology, — Essential  in  the  production  of  gastric  neuroses  is  undue 
excitability  of  the  nervous  system :  hence  they  are  more  common  iu 
the  young  than  in  the  old^  in  womeu  than  in  men,  in  neurasthenia, 
hysteria,  hypochondriasis,  chlorosis,  splanclmoptosis,  and  pregnancy, 
and  in  sufferers  fi^om  Graves's  disease.  The  distm*bances  of  function 
indicative  of  gastric  neuroses  also  occur  as  secondary  or  symptomatic 
conditions  of  the  various  diseases  of  the  stomach  and  of  parts  in  its 
vicinity,  especially  the  biUary  tract  and  the  pancreas.  They  are  tlirect 
symptoms  in  diseases  of  the  central  nervous  system,  both  of  the  brain  and 
of  the  cord,  and  reflex  phenomena  iu  diseases  of  the  pehis.  and  perhaps 
from  iutestinid  parasites.  They  are  of  frequent  occurrence  in  acute  and 
chronic  infectious  diseases,  in  anaemia,  urfemia,  gout^  and  diabetes^  and 
in  conseciuence  of  the  abuse  of  tea,  coffee,  alcx)hol,  and  tobacco.  They  are 
iudiciitive  of  the  toxic  action  of  various  drugs,  as  opium,  ciuiuine,  and 
digitalis.  The  especial  neuroses  may  t»e  mild  or  severe,  may  oc^inr  alone 
or  associated  with  othera,  and  may  prod  nee  slight  or  si^vere  disturbance 
of  nutrition.  The  patients,  therefore,  are  either  pale,  thin,  and  weak  in 
mind  and  body  or  stout  and  strong.  When  the  mind  is  diverted  or 
the  patient  is  alone  or  in  a  stitte  of  rest  the  symptoms  frequentlj^  dis- 
appear, to  return  when  the  patient  is  in  company  of  other  persons  or 
is  overworked  or  depressed.  Important  as  snggesting  the  neui-otic  char- 
acter of  the  gastric  disturbance  is  the  tendency  of  the  patient  to  exag* 
gerate  it*  The  expression  of  suffering  from  gastralgia  is  extreme*  Belch- 
ing is  vehement,  regurgitation  is  constant,  and  vomiting  is  frecjnejit  and 
easy.  The  recognition  of  a  gastric  neurosis  is  essentially  based  upon  the 
knowledge  of  the  origin  of  a  symptom,  since  in  the  one  person  the  dis- 
turbance of  function  is  a  sign  of  disease  in  the  stomach  or  elsewhere, 
and  iu  the  other  there  is  no  s^itistactory  evidence  of  such  disease. 

Gastric  neuroses  are  nsuallj"  divided  into  disturbances  of  sensation, 
motion,  and  secretion,  and  in  general  represent  an  excessive  or  deiective 
exercise  of  the  function  concerned. 

Neuroses  of  Sensation, — Loss  of  appetite,  amreji^m^  aeoria  (loss  of 
the  fe(*ling  of  satiety),  and  hi/perorexki,  excessive  appetite,  when  not 
symptomatic  of  other  disease,  I'cpresent  gastric  neuroses  which  may  be 
excited  by  emotional  dLsturbances  or  occur  as  a  simple  manifestation  of* 
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neurasthenia.  Under  hyperorexia  are  to  be  included  bulimia  and  potj^ 
phagkiy  both  terms  indicative  of  an  intense  appetite.  In  bulimia  the  attack 
is  paroxysmal,  associated  with  burning  pain  i^fen^d  to  the  stomachy  is 
often  as.sociated  with  heMdMche  and  a  sensation  of  faintueas,  and  is  re- 
lieved by  (ooiL  Polyphii^^ki  is  permanent  and  uuac^3onipunied  by  seofii' 
tions  of  weakness.  Boas  applies  thf*  term  gajftraIgokenom4  to  paroxysmt 
of  gastric  paiu  occurring  when  the  stomach  is  empty  l>ut  which  are  easiV 
relieved  by  food.  Pamrexia  or  pwi  represents  the  craving  for  unnatu 
impossible,  or  disgusting  articles  of  food,  as  dirt,  chidk,  and  slate- penei 
and  includes  both  the  various  longings  of  pi^*gnant  women  and  the  copi 
phagy  of  the  insiine  and  hysterical. 

Hyperaesthesia, — This  term  is  applied  to  the  occurrence  of  a 
of  discomfort  or  pain  provoked  by  food  and  frequently  continuing  for 
long  periud  of  time.     Paroxysmal  attacks  of  ejugavstrie  pain  independent] 
of  food  are  called  ffaMrali/ia,  or,  when  mild,  gmtrmhjnia,  and  iire  regarded 
as  a  neni-jilgia  of  the  pneumogastric  nei'ves.     The  paroxysms  occur  indi 
pendently  of  food.     The  pain  is  often  intense,  may  extend  into  the  bsbck^ 
is  somewhat  relieved  by  pressure,  is  often  associated  with  a  sense  of 
substernal  constriction,  and  may  end  in  spaams  or  a  condition  of  semi- 
consciousneas.     Severe  attacks  may  la«t  for  several  houi-s  unless  relief  is 
afforded. 

Tkeatment* — For  the  relief  of  gastralgia,  hypodermic  injections  of 
moFjdiine  are  often  required  ;  but  hydrocyanic  acid  in  dose  of  three 
drops  is  sometimes  efBcient.  When  the  attacks  are  frequent  and  per^^ 
sistent,  the  epigastrinni  may  be  blistered.  When  they  are  periodical, 
antiperiodic  doses  of  quinine  may  be  used.  Antipyrin  in  full  do^e  is 
especially  useful  when  the  gastralgia  is  due  to  a  spinal  sclerotiis. 

Neuroses  of  Motility.— Increased  peristalsis  as  a  motor  neurosis  is 
shown  by  eructation,  rumination,  habitual  vomiting,  ci^amps^  and  peri* 
staltdc  unrest  Deficient  peristalsis  as  a  neurosis  occurs  in  atony  of  tbe 
stomach  and  incompetency  of  the  pylorus. 

Eruckition  is  to  be  regarded  as  a  neurosis  when  air  is  swallowed  ill 
large  quantity,  aerophagy^  and  expelled  from  the  stomach  often  with  a 
loud  noise.  The  air  may  be  swallowed  in  such  quantity  afi  to  cause  difr 
tention  of  the  stomiieh  and  the  production  of  epigastric  distress,  palpiti* 
tion,  and  anxiety. 

Refpmfdalkm  m  itiS  most  fi^efjnent  form  is  represented  by  pyrosis,  the 
entrance  of  the  acid  contents  of  the  stomach  into  the  CBSophagus  and 
month  as  a  hot,  thin  tluid,  often  setting  the  teeth  on  edge.  In  ntminathfi^ 
or  meri/emn,  which  is  a  rare  motor  neurosis,  monthfuls  of  food  are  foreed 
from  the  stomach  and  again  swallowed.  The  condition  nmy  exist 
years  without  other  disturbance  of  digestion,  and  the  general  natritioo 
suffer  but  little. 

In  habUiuU  or  nenmm  imnUing^  which  occurs  both  in  children  and  ill 
adults^  a  part  or  all  of  the  contents  of  the  stomach  are  easily  and  quickly 
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expelled  withont  preliminary  naiusea  and  independently  of  the  quality 
of  the  food  or  of  the  stage  of  digestioa.  They  are  but  little  irritating  if 
expelled  soon  aft-er  eating,  but  are  acid  at  the  height  of  digestion.  lu 
this  neurosis  longer  or  shorter  intervals  of  Ireedom  from  vomiting  occur, 
and»  as  a  rule,  the  health  of  the  individual  is  not  seriously  impaired.  Ex- 
ceptionally,  especially  iu  the  hyperemesisof  pregnancy*  ner\^ous  vomiting 
may  prove  a  source  of  progressive  emaciation  and  debility  and  possibly  a 
caase  of  death,  Leyden  ha8  deseribed  the  occurrence  of  periodical  vomit* 
ing  in  persons  free  from  other  evidence  of  discc'ise,  autl  it  is  not  infref|nent 
as  a  rellcx  neurosis  in  menstruating  women.  The  presence  of  blood  in  the 
periodical  vomiting  of  the  latter  is  to  be  doubted*  as  is  also  the  jiss€*rtion 
of  the  vomiting  of  the  contents  of  the  large  intestine  by  hysterical  or 
neurasthenic  patients. 

Spasm  or  cramp  of  the  stomach  may  affect  the  stomach  as  a  whole  or 
be  limited  to  either  orilice.  Cramp  of  the  entii-e  stomach  is  seen  in  the 
perktaJUe  nmrM  described  by  KussmauL  In  this  condition  the  patient 
complains  of  distress  fi-om  muscular  contractions  of  the  stomach,  which 
are  usually  aasociatml  with  horbor>'gmus  and  splashing  and  cause  mental 
distress  to  the  patient,  perhaps  compelling  her  to  lead  a  secluded  life. 
The  peristalsis  is  often  visible  wlien  the  stomach  is  prolapsed.  In  gen- 
eral, however,  visible  gastric  peristalsis  is  the  result  of  compensatory 
hypertrox)hy  of  the  wall  in  stricture  of  the  pylorua  Leo  has  observed  in 
several  instances  h>T>ermotility  of  the  stomach  causing  an  early  expulsion 
of  its  contents,  as  shown  by  the  examination  after  the  use  of  test  meals. 
The  effect  is  essentially  that  of  incompetency  of  tJie  pylorus, 

Spasm  at  the  ces4>phageal  end  of  the  stomach  is  not  to  be  discriminated 
from  spa;sm  at  the  lower  end  of  the  oesophagus.  In  each  there  are  a  sense 
of  deep-seated  obstruction  in  the  vicinity  of  the  lower  end  of  the  sternum, 
to  be  overcome  by  the  passage  of  a  full-sized  sound,  and  the  regurgitation 
of  a  tasteless,  watery,  sometimes  frothy  fluid.  Spasm  of  the  pylorus  sis  a 
pure  neiimsis  is  with  difficulty  to  he  recogiai?:ed.  If  it  exists^  the  s\'inp- 
toms  and  signs  would  be  those  of  atony  of  the  stomach  long  preceded  or 
accompanied  by  frequent  attacks  of  localized  pain  and  resistance  in  the 
region  of  the  pylorus. 

Afont/  of  the  stomach,  though  often  the  result  of  organic  diseiise  of  the 
wall,  may  occur  as  a  neurosis.  It  is  mauifasted  by  diminished  motility,  in 
consequence  of  which  tlie  food  is  unduly  retained  in  the  stomach,  which 
18  distended  tempoi'arily,  and  is  always  in  danger  of  becoming  perma* 
Bently  dilated.  There  is  a  sense  of  fulness  and  weight  in  the  epigas- 
trium, and  the  use  of  a  test  meal  shows  that  although  the  stonutcrli  is  eiuiity 
before  breakliist  it  contains  food  tliree  houi-s  after  EwakFs  breakfast  ajid 
I  seven  hours  after  Leul>e'S  meaL  The  impaired  motility  is  also  to  be 
determined  by  means  of  salol,  as  stated  on  page  822,  and  if  present  may 
delay  the  elimination  of  the  salol  for  two  days. 
h         Fyloric  incompetenaf  is  stated  by  Ebstein  to  occui*  as  a  neurosis ;  it 
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permits  the  undigested  contents  of  the  stomach  to  enter  the  intestine  pi 
maturely,  in  consequence  of  which  diarrhcea  is  likely  to  take  place, 
competency  of  the  pylorus  allows  also  the  regurgitation  into  the  stoniacli 
of  the  contents  of  the  dutjdeiium.  The  ditignasis  is  to  be  made  by  the 
visible  passage  of  air  or  gas  into  the  intestine  when  the  stomach  is 
inflated* 

Neuroses  of  Secretion* — SuperaeUlity^  hyperucidii^^  v^^  peracidiJty  ^js% 
terms  applied  to  an  increiise  of  the  hydrochloric  acid  of  the  gastric  em- 
tents  occasioned  by  the  presence  of  food.  The  increase  of  the  acid  secre- 
tion from  the  stomach  may  also  continue  while  the  stomach  is  emptji 
either  continuously  or  periodically.  The  periodical  Buperseci'etioa 
designated  by  Kossbach  giwlroxynms,  Superacidity  causes  diffused 
and  tenderness  in  the  epigsistrium,  nausea,  pyrosis,  and  acid  voniii 
assiiciatetl  in  supei^secretion  with  severe  headache*  Relief  t4j  the  8ymp*1 
toms  is  often  caused  immediately  by  vomiting  or  by  neutralizing  the  «- 
cessi%^e  acidity  of  the  contents  of  the  stomach.  The  appetite  is  unaffected, 
and  albuminoids  produce  less  disturbance  of  digestion  than  do  starchy 
foods.  Long-continued  superacidity^  is  likely  to  result  in  enfeebled  mo 
tility  and  eventual  dilatation,  attributable  perhaps  to  the  production  of 
pyloric  spasm  by  the  irritation  of  the  excessively  acid  contents  of  the 
stomach*  Superacidity  is  shown  by  the  presence  of  moi-e  than  two  t»er 
cent,  of  hydrocliloric  acid  removed  after  a  test  meal,  and  snpereecretioa  is 
made  evident  by  the  constant  presence  of  an  ounce  or  more  of  gastri€ 
juice  in  the  stomacli  which  luis  long  teen  deprived  of  food* 

The  existence  of  a  constant  fiubacidit>"  due  to  a  diminished  quantity 
to  lack  of  hydrochloric  acid  is  of  doubttul  occurrence  as  a  pure  neurosia^ 
though  frequent  in  consequenc*e  of  disetise.     The  contents  of  the  stomadl 
even  at  the  height  of  digestion  then  show  less  than  one  per  cent,  of  free 
hydrochloric  acid. 

TEEATiTENT.—Acidity  of  the  stomach  is  to  be  temporarily  retieved 
by  the  use  of  sodium  bieajlK^natey  lime  water,  or  ammonia  in  some  form. 
Permanent  relief  is  to  be  obtained  by  curing  the  cause  of  the  acidity. 
The  habit  of  using  antacids  in  excessive  dose  is  easily  formed  :  in  SQch 
doses  they  are  irritant  to  the  gastric  mucous  membranew 

NERVOUS   DYSPEPSIA. 

Kervous  dyspepsia,  a  term  intrwluced  by  Lenbe.  denotes  the  occur- 
rence of  more  or  less  complex  groupings  of  the  various  gastric  uett* 
roses  above  mentioned.  It  is,  therefore,  a  term  of  convenience,  and  its 
use  may  demand  the  reeoguitiou  of  as  many  varieties  of  nervous  dys- 
pepsia as  there  are  gastric  neuroses.  In  Leube's  limitation  of  the  term, 
however,  the  disturlxinces  are  moderate,  confined  to  the  act  of  dige8lio% 
and  those  of  sensation  predominate  over  the  modifications  of  motion 
secretion,  whereas  extreme  disturbances  of  function,  whether  of 
tion,  secretion,  or  motion,  are  regarded  as  distinct  diseases, — namely,  gii«- 
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tralgia,  snperacidity  and  Bupersecretion,  and  nervous  vomiting.  The 
dlagDoeiB  of  nervous  dyspepsia  depends  largely  upon  the  elimination  of 
organic  caufses  of  the  symptoms,  since  a  purely  nervous  dyspepsia  is  con- 
sidered to  be  independent  of  obvious  anatomical  changes.  The  appwir- 
anee  and  behavior  of  the  patient  are  often  significant  of  extreme  nervous- 
ness, though  prolonged  observation  may  be  necessary  to  deterniine  its 
presence.  Although  the  symptoms  resemble  most  closely  those  of  chronic 
gastritiSj  they  frequently  bear  no  constant  relation  to  the  quantity  or 
quality  of  food,  and  this  disease  is  to  l)e  eliminated  by  the  lacking  eti- 
ology, the  incon^staucy  of  the  symptoms,  and  the  absence  of  mucus  in  the 
washings  from  the  stomach.  Ulcer  may  be  suspected  from  the  appaient 
severit^^  of  the  gastralgia,  and  cancer  may  be  suggested  when  excessive 
emaciation  oecui-s.  The  positive  evidence  of  these  diseases  as  previously 
described  is  lacking.  The  prognosis  of  nervous  dyspepsia  and  of  the 
gastric  neuroses  is  lavorable  tor  the  primary  or  idiopathic  varieties, 
although  recurrences  are  frequent.  The  prognosis  of  the  secondary 
gastric  uexirosis  is  that  of  the  diseases  in  which  they  occur  as  symptoms. 

TREAT31ENT.— In  the  treatment  of  gajstric  ueiu^oses  and  nervous  dys- 
pepsia the  fii-st  principle  is  attention  to  the  general  health  of  the  patient. 
In  some  cases  the  atony  of  the  digestive  oi-gans  is  the  result  of  physical 
indolence,  and  is  not  to  be  lessened,  except  by  progressively  graduated 
exercise.  If  there  is  overwork  or  ovei-straiUj  it  is  essential  to  remove  it 
In  many  cases  the  dyspepsia  is  but  a  local  expression  of  the  general  ex- 
haustion, under  which  circumstances  the  rest-cui-e  is  to  Ije  carried  out 
with  a  greater  or  less  degree  of  rigor  according  to  the  necessities  of  the 
individual.  When  there  is  hypei*acidity  in  a  case  of  nervous  dyspepsia, 
the  best  clinical  results  are  to  be  obtained  by  the  treatment  laid  down 
under  Chronic  (jiustiuc  Catarrh.  Even  when  the  gastric  disturbances  are 
seemingly  connected  with  a  general  hysteria  and  constitute  a  neurosis,  if 
there  be  hyperacidity,  with  or  without  epigastric  tenderness,  the  treat- 
ment of  gastric  catarrh  may  be  essayed. 

In  ordinary"  atonic  dyspepsia  without  excessive  acidity  the  regulation 
of  the  diet  m  verj^  similar  to  that  of  gastric  catarrh.  It  is  essential  to 
consult  the  past  experience  of  the  individual  as  it  is  in  these  cases  es- 
pecially that  substiinces  not  usually  digestible  are  for  certain  UTdividnals 
the  most  suitable  food.  Ice-cold  water  should  never  be  allowed  with  or 
shortly  after  a  meal.  Hot  water  otien  acts  as  a  stomachic,  and  if  taken 
(one  tumblerful)  fifteen  minutes  before  eating  quenches  thirst 

Among  medicinal  substances  the  simple  bitters  with  aromatics,  espe- 
cially one  of  the  peppers,  are  efficacious.  In  mild  lack  of  digestive 
power,  such  ob  frequently  occurs  in  convalescents,  tbrmuia  23  will  be 
found  eflfective.  In  more  serious  cases  formula  27  may  be  tried.  When 
there  is  much  flatulence,  intestinal  antiseptics,  such  as  strontium  sali- 
cylate, naphtol,  and  carbolic  acid,  may  be  of  greiit  service.  (Formula  28.) 
As  constipation  is  ordinarily  the  rulCy  laxatives  must  be  freely  nsed,  and 
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e8x>ecially  must  care  be  taken,  by  the  use  of  large  enemata,  to  keep  the 
colon  completely  emptied,  so  that  there  shall  be  no  retention  of  scybala 
or  other  fi»ces. 

There  is  much  difference  of  opinion  concerning  the  value  of  digestive 
ferments  in  atonic  dyspepsia  and  other  forms  of  indigestion.  The  fact 
that  along  with  the  ferments  other  remedies  or  measures  are  always  used 
for  the  relief  of  the  dyspepsia  makes  it  very  difficult  to  decide  what  part 
the  ferments  play  in  the  relief  of  the  patient,  but  our  experience  has  not 
led  us  to  attach  much  value  to  their  influence ;  nevertheless,  the  enormous 
quantities  of  them  which  are  sold  indicate  that  very  many  practitioneis 
are  of  a  different  opinion,  and,  as  the  ferments  are  harmless,  they  may 
well  be  used  as  an  addition  to  other  treatment.  If  employed,  they  dionld 
be  given  much  more  freely  than  is  usually  done.  The  pure  i)epsiu  of  the 
United  States  PharmacopcBia  (not  the  saccharated)  should  be  selected; 
five  grains  should  be  given  in  the  middle  of  the  meal  and  five  grains 
immediately  upon  completion  of  the  meal,  an  amount  equal  to  one  hun- 
dred grains  of  the  saccharated  or  ordinary  pepsin.  Pancreatin  acts  only 
in  an  alkaline  solution,  and  any  effect  which  it  has  when  given  by  the 
mouth  must  be  due  to  its  escape  into  the  intestinal  tract 
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ENTEROPTOSIS. 

Definition. — Falling  of  the  Ditestine. 

Prolapse  of  the  intestine  occura  not  infrequently  in  the  visceral  pro- 
lapse, »pianchtmpto»Wj  to  which  G16nard  has  directed  especial  attention. 
As  in  the  prohipsed  stomach,  wandering  spleen  or  liver,  movable  kidney, 
or  displaced  nterus,  the  abnormality  is  usually  found  in  women  accus* 
tomed  to  tight  lacing,  repeated  pregnancies,  or  mmscular  stmin.  Both 
small  and  large  intestines  may  become  prolapsed,  the  coils  of  the  snitdl 
intestine  lying  largely  in  the  lower  part  of  the  abdomen  and  pelvis. 
Prolapse  of  the  colon  (eolojJkMi^s)  is  more  llequently  observed,  the  freely 
movable  transverse  colon  being  the  portion  which  is  oftenest  displaced. 
It  may  become  elongated  and  tortuous,  and  be  S-  or  M-shaped,  the  most 
dependent  portion  lying  at  the  symphysis  pubis. 

Prolapse  of  the  small  intestine  produces  no  symptoms,  except  those 
mentioned  in  connection  with  gastroptosis.  Prolapse  of  the  large  intes- 
tine may  caiLse  constipation,  flatulence,  and  colic,  GMnard  asserts  that 
the  transverse  colon  can  be  felt  as  a  cord  in  the  upper  part  of  the  abdo> 
men.  Boas  and  Ewald  believe  that  this  palpable  cord  is  the  panciT^^as. 
The  symptoms  associated  with  enteroptosis  are  more  especially  referable 
to  the  stomach,  kidney,  spleen,  uterus,  and  the  nervous  system,  and 
those  referable  to  the  intestine  are  either  overlooked  or  attributed  to 
disturbance  of  giistric  digestion. 

HEMORRHAGE. 

Bleeding  frequently  takes  place  from  the  blood-vessels  of  the  intestine, 
and  when  sufficient  to  cause  bloody  stools  becomes  a  symptom  of  marked 
importance. 

Etiology  a^std  Appearances* — The  hemorrhage  Is  the  i-esult  of  gen* 
eral  and  of  local  causes.  Among  the  former  are  the  various  diseases 
of  the  blood,  constitutional  affections,  and  infectious  diseases.  Clasely 
allied  are  the  hemorrhages  which  occur  in  jaundice  and  m  phosphorus 
poisoning.  Among  the  local  causes  of  intestinal  hemorrhage  are  super- 
ficial lesions,  especially  the  various  forms  of  ulcer,  polypus,  and  cancer. 
In  this  scries  are  to  be  included  the  hemorrhages  due  to  traumatism, 
to  intnssusecption,  and  t«  intestinal  parasites.  Important  also  is  ob- 
struction to  the  venous  circulation^  as  in  fibrous  hepatitis,  poital  throm- 
bosis, vaU^lar  disease  of  the  heart,  and  pulmonary  emphysema.  DilatciJ 
veins,  especially  in  the  rectum,  aneurism,  pai'ticularly  of  the  aorta  or 
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its  primary  brandies,  and  embolism  and  thromlx)6i8  of  the  mesenteric 

vessels  are  also  causes,  Nothnage!  has  called  attention  to  the  occur- 
rence in  phthisis  of  intestinal  hemorrhage  not  dependent  upon  intes- 
tinal ulcers,  and  Grainger  Stewart  attributes  certain  cases  of  intcstina! 
hemorrhage  to  amyloid  degeneration.  The  most  frequent  causes 
hemorrhoids,  inflammation  and  cancer  of  the  large  intestine,  and  typhoii 
feven 

The  appearaiute^  presented  by  the  blood  vary  according  to  the  q 
tity,  the  rapidity  of  the  hemorrhage,  the  source,  and  the  leu^ii  of 
occupied  in  passing  thiough  the  intestine.      Frequently  hemorrhage 
so  slight  as  to  be  recognized  only  with  the  aid  of  the  microscope,  by 
which  blood -corpuscles  and  blood -crystals  are  distingnished.     The  more 
abundant  and  the  more  rapid  the  hemorrhiige  the  more  likely  is  th^ 
blood  to  appear  in  clots,  which  may  protrude  several  inches  from  thi 
anus.     The  more  gradual  the  bleeding  the  more  constantly  is  the  blood 
mixed  with  fieccs,  and  the  mixture  is  more  intimate  the  higher  up  iu  the 
intestine  the  s<im*ce  of  the  bleeding.     The  less  active  the  peristalsis  the 
longer  is  the  blood  retained  in  the  intestine,  and  the  more  likely  is  it 
to  l)e  of  a  dark  color  and  relatively  firm  consistency,     A  dark,  tany 
appearance  of  the  stoois  is  suggestive  of  hemorrhage  from  ulcer  of  th« 
duoileuum. 

Hemorrhage  from  affectionB  of  the  mesenteric  blood-vessels  require! 
especial  mention,  and  the  publications  of  Elliot  and  Watsou  form  ao 
important  contribution  to  our  knowledge  of  the  subject  The  mesen* 
teric  artery — usually  the  superior^ — may  become  obstructed  by  an  em* 
IkiIus  which  arises  from  a  diseased  aortic  or  mitral  valve,  or  from  i 
parietal  thrombus  of  the  left  ventricle  or  auricle,  or  from  a  thrombttt 
of  the  aorta,  or  from  an  aneurism  of  this  aitery.  More  rarely  throm- 
bosis of  the  mesenteric  artery  ix^cura  iu  cx3nsequence  of  artcrio-sclerofiiBt 
Thrombosis  of  the  superior  mesenteric  vein  is  less  frequent  than  is  embo- 
lism of  the  corresponding  artery,  and  may  be  t^iiLHed  by  a  twist  of  the 
intestine  or  by  the  strangulation  of  a  hernia.  We  have  seen  it  follow 
embolism  of  the  splenic  arterj%  Ixdng  continued  from  a  secondary  throm- 
bosis of  the  splenic  vein.  In  certain  cases  no  satisfactory  explauation 
for  its  origin  exists.  The  effect  upon  the"  intestine  is  the  same  in  both 
thrombosis  and  embolism  of  these  vessels.  The  slowness  of  the 
culation  in  the  mesenteric  artery  is  such  that  obstruction  of  the 
causes  a  hemorrhagic  infiirction  of  the  piirt  supplied,  as  in  the  case 
terminal  artery,  and'  the  wall  of  more  or  less  of  the  small  iutestlne  is 
thickened  and  of  a  purple  color,  the  contentfi  of  the  intestine  being 
largely  bloody.  The  longer  the  infarction  has  existed  the  more  likely 
are  necrosis  and  gangrene  to  occur.  In  the  last  event  peritonitis  results, 
and  a  bloody  exudation  is  found  in  the  abdominal  cavit}\ 

Watson,  from  the  study  of  a  collection  of  twenty-seven  cases  of  embo- 
lism of  the  8ui>erior  mesenteric  artery,  finds  that  the  first  symptom  of  thifi 
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lesion  is  ttsuallj^  a  violent  aMominal  paioj  not  sharply  defined,  and  oftien 
associated  with  vomiting  and  diarrhteti.  The  stools  were  bloody  in  one- 
half  the  cases,  and  the  temperatnre  was  subnormal  in  one- third.  The 
stools  are  at  times  of  a  tarry  character,  and  the  atTin-ted  portion  of  the 
intestine  may  be  distinctly  resistant  on  palpation.  The  patient  may  die 
within  twenty 'four  houi^  after  the  onset  of  the  symptoms,  or  may  live 
nearly  a  fortni^dit.  If  the  patient  survive  the  immediate  effects  of  the 
embolism,  symptoms  of  peritonitis  are  likely  to  occur  in  the  course  of 
two  or  three  days. 

The  diagnc^sis  is  based  upon  the  occurrence  of  a  sudden  abdominal 
pain  associatcfl  with  vomiting,  diarrhoea,  bloody  stools,  and  subnormal 
tempemture  in  an  elderly  person  previously  well  or  having  a  history  of 
antecedent  emlKjIlsm  and  presenting  evidence  of  valvular  endocarditis 
or  of  arterio-sclenisis,  or  in  a  pei'son  suffering  from  acute  rheumatism. 
Other  sources  of  the  sudden  pain  and  intestinal  hemorrhage  are  to  be 
excludeil  when  possible. 

Cases  of  embt>lism  of  the  mesenteric  artery  have  so  constiintly  proved 
fetal  that  the  prognosis  has  been  recognized  as  of  the  gnivest  nature, 
although  in  rare  instances  spontaneous  recovery  has  taken  place,  Elliot 
htis  shown  that  surgical  treatment  of  this  lesion  nuiy  prove  efiicaciouSj  a 
patient  from  whom  he  removeti  four  feet  of  the  intci^tine  in  a  state  of 
infarction  having  recovered. 

THEATMENT*^The  treatment  of  hemorrhage  from  the  amall  inteQ- 
tine  has  been  sufficiently  described  in  the  article  on  Typhoid  Fever. 
(See  page  143*)  When  the  blood  comes  from  the  large  intestine,  efforts 
should  Ijc  made  to  arrmt  its  flow  by  local  measures.  Ice- water  injections, 
or  ice  itself,  may  be  introduced  into  the  large  intestine  j  or  astringent 
injections  may  be  employed,  especially  the  injection  of  a  drachm  of  silver 
nitrate  in  two  quarts  of  water*  If  there  be  reason  to  suspect  mesenteric 
embolism,  a  siD^gical  consultation  should  be  held,  and,  if  circumstances 
favor,  laparotomy  may  he  performed. 

Hemorrhage  from  the  rectum  must  be  treated  locally. 


ENTERITIS. 

Definition.  ^ — Intlammation  of  the  bowels, 

Inffammation  of  the  intestine  is  characterized  by  the  appearance  of  an 
exudation  within  its  wall,  upon  its  surface,  or  in  both  situations,  and 
pursues  an  acute  or  a  chronic  course.  It  is  often  confounded  with  diar- 
rhoBa,  since  the  causes  of  each  are  largely  the  same,  and  diarrhoea — 
frequent  loose  deject ituis — is  the  conspicuous  symptom  of  enteritis, 
Diarrhcea,  however,  represents  largely  an  increase  of  intestinal  peri- 
stalsis, especially  of  the  colon,  in  whicli  the  intestinal  contents  remain 
normally  from  twelve  to  twenty  hours.  The  increased  peristalsis  is 
due  not  only  to  the  action  of  irritants,  l>ut  also  to  peculiarities  of  the 
individuaL     Two  or  three  movements  daily  are  physiological  for  some 
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peraons,  and  an  unasiially  sensitive  nervous  system  often  so  reacts 
mental  or  bodily  excitants  that  diairhcea  results. 

EtiojjOgy.— The  principal  causes  of  acute  enteritis  are  to  be  indi 
under  irritation  and  infection,  although  the  latter  usually  acts  by 
of  the  irritation  produced  by  its  products.    Conspicuous  among  the  irri- 
tating causes  are  improper  food  and  drink.     The  food  may  be  improf 
in  consequence  of  its  nature,  as  unripe  fruity  or  from  putrefactive  or  ] 
mentative  changes  such  as  occur  in  spoiled  meat^  fish,  ti-uit^  and  vegetabk 
or  fix)ra  excevss  in  quantity-  or  bad  cookeiy.     In  like  manner,  milk 
milk  products  may  be  so  altered  by  the  growth  of  bacteria  as  to  excite_ 
enteritis.     Various  chemical  irritants,  many  of  them  medicinal  in  suit 
dose,  as  arsenic,  antimony,  and  mercury,  produce  enteritis  when  the 
action  is  inten.sified.      Foreign  bodies^   especially  when  serving  as 
nuclei  of  faecal  concretions,  may  be  productive  of  inilammation. 

The  infectious  causes  of  enteritLs  aie  those  giving  rise  to  choleni 
cholera  nostras,  cholera  infiintum,  and  dj^sentery,  in  which  the  enteiitas 
is  to  be  regarde<i  as  primary.  In  typhoid  fevefj  pneumonia,  tuberculoiii^ 
measla%  septic  infections,  and  peritonitis  a  secondary  or  s^^mptomade 
enteritis  is  frequent*  Acute  enteritiB  also  may  result  from  injury,  in- 
cluding that  due  to  severe  burns.  It  occurs  in  the  course  of  ? 
tuijerculosis^  diabetes,  and  other  chronic  affections.  Children^  < 
infantSj  are  more  fre<iuently  affected  with  acute  enteritis  than  adu 
largely  in  consequence  of  mi  clean  feeding-bottles  and  of  improper  fo 
The  prevalence  of  enteritis  in  .summer  is  largely  due  to  the  favoring  fi 
fluence  of  heat  in  the  production  of  putrefaction  and  fermentation. 
portance  is  ollten  assigned  to  exposure  to  cold  as  a  cause  of  enterit 
but  its  inUoent^  is  to  be  regarded,  like  that  of  heat,  rather  as  pr 
posing  and  aiding  tlian  as  actually  producing  the  inllamuiiition. 

Vaeieties.^ — The  anatomical  varieties  of  enteritis  are  the  catarrhal, 
follicular,  pseudO' membranous,  nlcerati\'er  diphtheritic,  phlegmonoiLS 
and  giiugrenous.  The  lesions  are  circuuLScrilMKl  or  diffuse,  and,  accord- 
ing to  the  part  of  the  intestine  affected,  a  distinction  is  drawn  betwi^ 
duodenitis,  je)uuitis,  ileitis,  appendicitis,  tTr'phlitis,  colitis,  and  pnxiit 
Such  a  distinction,  however,  is  practicable  for  only  certain  portions  oft 
intestine  ;  for  example,  inflammation  of  the  stomach  and  iniiammation  i 
the  duiuienum  are  frequently  combined,  and  the  disease  is  r^^rded  asgK* 
tro-duotlenitis  or  gastro-duodenal  catarrh.  Inflammation  of  the  jejunt 
presents  no  chaiticteristics  by  wliich  it  is  to  be  liifferentiated  from  infla 
mation  of  the  ileum,  and  the  entire  smtill  intestine  is  often  simnlta^ 
neously  diseased ;  hence  enteritis  or  ileitis  is  commonly  used  to  designalB 
infliuumation  of  the  small  intestine,  in^espective  of  the  f>art  eonspioaou 
diseased.  In  like  manner  colitis  is  applied  to  inflammation  of  the  coll 
although  inflammation  of  the  rectum  (proctitis)  and  iuftumnoatioQ  > 
the  caecum  (typhlitis)  may  Ix^  associated,  Inflammati*>n  of  the  coscmn 
rarely  occui's  as  an  independent  coudition ;  and  although  the  term  typhhtis 


DISEASES  OF  THE  INTESTINE. 


859 


was  originally  applied  to  indicate  what  was  supposed  to  be  an  inanima- 
tion of  the  csecum,  the  symptoms  of  typhlitis  are  now  known  to  be  almost 
invariably  the  result  of  appendicitis,  or  inflammation  of  the  vermiform 
appendix.  Inflammation  of  the  rectum  not  infretjuently  ot^cniis  without 
associated  inflammation  of  the  colon,  although  often  combined  with  it 
Most  imix>rtant  of  all  the  loc^alized  inflammations  of  the  intestine  is  that 
of  the  appeudiSj  designated  appendicitis.  When  the  intlammation  exists 
throughout  the  large  and  the  small  inteBtiue  the  term  enterocolitis  or 
ileO"  colitis  is  applied. 


ACUTE  CATARRHAL  ENTERITIS. 

Morbid  Anatomy.— The  changes  due  to  acute  catarrhal  inflam- 
mation  of  the  intestine  are  redueas  and  swelling  of  the  mucous  mem- 
brane^ with  increased  secretion.  Post-mortem  changes  produce  such 
alterations  in  the  distribution  of  blood  in  the  vesst^is  of  the  intestine 
that  hut  little  importance  can  be  attached  to  redness  as  a  sign  of  inflam- 
mation unless  it  is  cauK*Hl  by  extnivastited  blood.  More  important  is  the 
swelling  of  the  mucous  membrane,  chiefly  due  to  cedeina,  and  t^specially 
noticeable  in  the  val\^ileB  con ni venter  in  the  upper  part  of  the  large 
intt^stine.  In  severe  acute  enteritis  coherent  flakes  of  epithelium  are 
detached  and  abundantly  appear  in  the  liquid  contents  of  the  intestine, 
forming  the  rice-water  stools  of  choleraic  enteritis.  The  presence  of  smy 
considei'able  quantity  of  muciLS  is  rare  in  acute  iuflammation  of  tlie  small 
intestine,  although  a  somewhat  opaqncj  perhaps  blood-stained,  mucus  is 
often  found  in  acute  catarrhal  coUtis  or  proctitis.  In  foUicular  ententis 
there  is  swelling  of  the  solitary  follicles  and  Peyer's  patches,  the  indi* 
vidual  follicles  being  surrounded  by  injected  blood- vt^sels.  The  follicles 
are  either  translucent  or  opaque,  and  in  severe  euses  become  tmnsformed 
intx)  abscesses,  which  break  and  give  rise  to  ulcei*s. 

Symptoms. — DiarrhcBa  is  the  conspicuous  symptom  of  ent^ritis^  al- 
though frequent  loose  movements  of  the  bowels  may  occur  in  the  aljsenc^ 
of  inflammation,  and  enteritis  may  exist  without  diarrhcea  l}eing  present. 
The  number  of  dejections  varies  from  three  or  four  to  twenty  and  up- 
ward in  the  course  of  the  twenty- four  hours,  and  the  quautity  of  the 
movement  diminishes  with  the  increase  in  the  number  of  df^jeetions. 
They  contain  abundant  liquid^  either  as  a  result  of  diniinislied  absorp- 
tion fi'om  increased  peristalsis  or  in  consecpience  of  serous  exudation 
from  the  wall  of  the  intestine*  They  are  either  homogeneous  or  con- 
tain particles  of  undigested  food,  mdk-curds  beiug  frecpiently  recog- 
nized* The  color  of  the  evacuation  depends  upon  the  quantity  of  bile 
or  blood  present  and  the  changes  undergone  by  their  pigment.  The 
absence  of  bile  gives  rise  to  a  colorless  or  clay -colored  dejection,  while 
grass -green  stools  result  from  the  rapid  passage  of  the  bile  through  the 
int-mtinal  canal.  With  less  friMjuent  movements  the  e^olor  is  yellow  or 
yeUowlBh  brown.     In  simple  catarrhal  enteritis  the  presence  of  blood  in 
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the  stools  Ls  rare.     The  color  is  also  modified  by  the  nature  of  the 
being  of  a  lighter  hue  from  a  milk  diet  and  of  a  darker  tint  when  meat- 
juice  is  taken.    The  effect  of  medicines,  especially  of  bismuth  and 
in  blackening  the  stools  is  a  fauiiliai*  fact.     The  consistency  of  the  evj 
ations  varies  from  that  of  a  thin  watery  to  that  of  a  soft  pudding-li 
material,  and,  in  general,  the  more  freqnent  the  evacuations  the  thinnii 
is  tht*  cousLstency  likely  to  be.    The  dejections  art*  not  infr€niuentl\'  frothy, 
from  the  intimate  admixtore  of  bubbles  of  gas.     Mucus  is  a  more  con 
chiu'acteristic  of  chi'onic  than  of  acute  enteritis,  and  when  present  id 
latter  is  usually  the  result  of  the  pii:^sence  of  the  inflammation  in 
large  intestine,  in  which  case  the  mucus  imiy  be  bloml -stained.     The  rea 
tion  of  the  stools  Ls  generally  alkaline,  and  on  microscopical  exaoiinatiQ 
particles  of  nndige^sted  fi>od,  epithelial  cells,  nnicoiis  corposcles, 
and  often  varituis  erysttils  are  to  be  found.     When  parasites  are  snsf 
as  the  cause  of  the  enteritis,  seaixh  should  be  made  for  them  and  for  i 
eggs. 

Abdominal  pain  is  frequent,  usually  of  a  spasmodic  character, 
often  aasoeiated  with  rumbling  borlx>rygmus  as  gas  or  a  mixture  of  j 
and  liquid  is  moved  along  the  course  of  the  intestine-  The  pain  il 
usually  referred  to  the  lower  abdomen,  and,  when  the  large  intestine  j 
the  seat  of  the  intlamiuationj  may  follow  the  course  of  the  colon  or 
referred  to  the  I'egion  of  the  sigmoid  flexure.  The  presence  of  tene 
is  indicative  of  the  seat  of  the  intlammation  in  the  rectum.  In 
milder  cases  there  is  no  fever,  but  in  the  severer  forms  of  enterit 
especially  those  of  infectious  origin,  slight  or  severe  chills  early  o^ 
and  the  temperature  i^  elevateti  two  or  three  degrees-  In  the  seve 
attacks  loss  of  appetite,  thii^t>  nausea,  and  vomiting  are  usually  presen 
but  they  may  be  absent.  The  strength  of  the  patient  may  be  so  little 
disturbed  that  he  is  Ciipable  of  pui-suing  his  daily  occupation,  or  tlw 
may  be  m  much  weakness  and  prostration  that  he  is  confined  to  the 
and  suffei-s  from  symptoms  of  collapse. 

The  abdomen  is  either  distended,  usually  moderately,  or  flatteoed, 
according  to  the  presents  of  a  gi^eater  or  less  quantity  of  gaa  and  the 
frequency  of  the  dejections.  Tenderness  is  present  only  in  the  sever» 
cases,  especially  when  the  inflammation  is  limited  to  the  colon,  AM 
miniiria  and  casts  have  been  found  in  severe  cases  of  acuta  enterifc 
and  enlargement  of  the  spleen  has  been  observed.  The  duration  of  i 
attack  varii^  from  a  few  days  to  a  fortnight^  or  the  enteritis  may 
chi-onic ;  irregularity  in  the  action  of  the  bowels  for  weeks  or 
is  a  frequent  result 

The  acute  enteritis  of  infants  has  an  enormous  mortality^  especially  ui_ 
the  sunmier  among  the  children  of  the  poor  in  cities.     As  already  8tat« 
this  variety  is  largely  due  to  the  use  of  unclean  feeding- bottles*  in 
seqnenee  of  which  putrefaction  or  fermentation  of  the  intestinal  conte 
takes  place.     The  diarrhoea  is  associated  with  vomiting.      Conrulsioos 
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are  at  times  jjresent^  there  is  considerable  elevation  of  temperature, 
the  child  frequently  cries  from  paroxysms  of  colic,  and  the  abdomen  is 
swollen  and  painful.  The  dejeetions  are  often  of  a  greenish  exilor,  frothy, 
and  contain  abuutUmt  cui-d.s.  This  variety  of  acute  enteritis  may  be 
soon  recovei'ed  from  or  may  gi^adually  prove  fatal  from  exhaustion.  It, 
however,  may  give  evidence  of  involvement  of  the  colon  (entero -colitis). 
In  this  event  the  stools  are  more  fjEecal  in  charat*ter,  but  contain  abun- 
dant mucus,  often  stained  with  blood,  and  the  attack  puraues  the  course 
de^scrilje*!  under  Dysentery.     (See  page  215, ) 

The  sevei"est  variety  of  acute  enteritis  in  children  is  known  aiS  cholera 
infuntunL  The  vomiting  and  diarrhcBa  are  excessive,  the  dejections  rap- 
idly become  waterj^,  and  a  condition  of  collapse  i-eatlilj^  supervenes 
The  incipient  alxiominal  pain  soon  ceases,  but  painful  cramps  in  the  mus- 
cles of  the  extremities  may  take  place.  The  superficial  temperature  is 
often  subnormal,  although  the  thermometer  in  the  rectum  indiciites  the 
presence  of  fever,  and  there  may  be  hyperpyrexia  shortly  before  death. 
The  infant  lies  still  and  indifferent,  the  face  is  pinched,  the  fontanelles  ai'e 
sunken,  the  skin  is  vjotA  and  moist,  the  pulse  is  small  and  rapid,  and  in 
fatal  Ciises  death  occurs  suddenly,  perhaps  after  a  convulsion,  or  gradually 
at  the  end  of  prolonged  comiL  The  prognosis  in  cholera  intantum  is 
always  grave,  and  death  may  occur  within  forty-eight  hours  after  the 
attack,  or  at  the  end  of  a  few  days*  In  cases  of  recovery  convalescence 
is  usually  protracted  over  a  period  of  several  weeks. 

DiAGNOSLs. — The  dLstinction  between  simple  diarrhcea  and  enteritis 
is  assentialiy  one  of  degree.  Both  may  be  due  to  the  sjirae  eausei?,  but 
the  difference?  in  result  is  dependent  upon  the  intensity  of  the  irritant, 
the  peiTsistence  of  its  action,  and  the  degree  of  \'nlnerabjlity  of  the 
patient.  In  diaiThcea  the  cause  of  the  incre;ised  peristjilsis  is  quickly 
eliminated,  in  enteritis  it  pei^ists.  Diarrht^a  may  be  caused  by  emo- 
tional excitement,  and  merely  represents  increased  peristalsis  and  con- 
sequent defective  absorption,  the  degree  of  which  often  varies  in  indi- 
viduals. The  clinical  diagnosis  of  enteritis  demands  the  presence  of 
diarrhcea  in  connection  with  one  or  more  of  the  cardinal  symptoms  of 
inflammation.  The  character  of  the  stools  offei"s  evidence  tis  to  the  pre- 
dominant seat  of  the  inflammation  in  the  large  or  in  the  small  intestine. 
In  enteritis  as  contrasted  with  colitis  the  dejections  are  more  watery, 
yellow  or  green,  and  a  sediment  forms  on  standing.  In  colitis,  on  the 
contrary,  the  dejections  ai'e  more  homogene^3us,  and  contain  ftecal  matter, 
either  in  scybala  or  flake^s,  and  easily  differentiated  partieleK  of  mucus. 
Vomiting  is  a  more  frequent  accompaniment  of  enteritis,  abdominal 
pain  is  more  frequent  in  colitis,  an<l  tenesmus  is  the  characteristic  of 
proctitis.  An  excess  of  indican  in  the  mine  in  enteritis  is  indicative 
of  a  localization  of  the  inflammation  rather  in  the  small  than  in  the  large 
intestine. 
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Bhonld  be  treated  as  acnte  enteritis,  and  all  irritating  or  actively  astrtn 
gent  drng^  are  contra- indicated-  On  the  otlier  hand,  the  sndden  dim 
rhoea  of  summer,  attended  with  colicky  pain,  without  tenderness  and 
free  senjus  discharges^  and  the  pamxj'snis  of  serous  purging 
pain  which  are  often  induced  by  anxiety-  or  other  emotions^  are 
to  Ix^  relieved  by  stimulating  prescriptions  cxintainiiig  camphor,  ehloro^ 
form,  and  volatile  oils,  with  or  without  opium-  (See  formula  9.)  In 
miiny  of  these  cases,  especially  when  there  is  no  emotional  disturbance 
and  the  dischtu'ges  are  very  Lirge,  wateiy,  and  fi-ee  from  color,  no  remedy 
will  compare  in  therapeutic  activity  with  mercurials :  from  ane-eightli 
to  one-sixth  of  a  grain  of  Ciilomel  should  be  given  every  houi'  until  tbd 
passage^H  become  greenish  or  brownish  ;  very  commonly  when  this 
happened  the  diarrhoeii  cea^ses  spontaneously;  if  this  does  not 
astringent  or  stimulating  local  remedies  may  be  expected  to  act  imme- 
diately,    (See  also  Clxolera  Nostras.) 

In  serous  diarrhcetis  all  active  exercise  should  be  avoided ;  ind' 
if  the  sjTnptoms  be  severe,  the  patient  should  l>e  put  to  bed, 
should  be  taken  to  protect  the  alKlomen  from  'cold.     The  food  sboiild 
rednced  to  broths  oi-  milk  foods.     Sometimes  partially  predigested  ra: 
in  the  form  either  of  ordinary  peptonized  milk  or  of  jnnket,  is  verysn 
able.     Milk  thickened  with  flonr  and  thoroughly  cwiked  has  in  our  e: 
perience  acted   better  than  milk  thickened   with   aiTow-root  or  i>t 
starches  formerly  recognized  by  the  Unit**d  States  Pharmacopceia 
excellent  food  which  is  very  binding  is  made  by  filling  a  pint  bag  tightl; 
with  flonr,  smving  it  np,  throwing  it  into  toiling  water,  and  after  ^vif 
or  six  houi^  of  cooking  taking  out  the   contents,  cutting  off  the  outer 
sodden  rind  and  grating  the  iimer  l>aked  core,  and  then  incorparaUiig 
the  gratings  with  very  hot  milk. 

The   treatment  in   acnte  enteritis  must  vary  in  its  rigor  with  the 
severity  of  the  disease.     In  pronounced  cases  the  patient  should  be  pi 
to  bed  and  confined  to  a  diet  composed  of  aninnal  broths,  milk, 
milk  foods.     (See  above.)    In  milder  cases  tender  meats  nmy  be  allow* 
but  broken  or  gionnd  grains  and  vegetables  are  to  be  forbidden.     Ral 
focients  often  distinctly  relieve  pain,  and  are  to  be  freely  used.     In 
cases  a  poultice  containing  from  ten  to  twenty  per  cent,   of   mi 
should  l3e  plac4?d  over  the  whole  abdomen,  or  the  spice  pli^ter  be  used. 
As  a  substitute  for  the  latter,  spongiopiline,  or  a  cloth,  may  l>e  wm: 
out  of  a  tincture  made  by  macerating  one  ounce  each  of  Cayenne  peppej 
cloves,  and  allspice  in  a  pint  of  alcohol ;  the  cloth  may  be  covered  wi 
oil-silk,  and  is  often  preferred  to  the  poultice  on  account  of  its  liglil 
ness.      A  tlaimel   bandage  should   be  worn   both  day  and  night  whi 
tiiere  is  no  other  local  application  to  the  abdomen.     Hot- water  bags  are 
often  very  comforting. 

In  the  beginning  of  the  attack,  especially  if  the  passages  are  small 
and  contain  abundant  muctis  or  if  there  is  a  history  of  the  recent  inges- 
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tion  of  indigestible  food,  a  full  dose  of  castor  oil  and  landaniim  may  be 
given,  or  one-foiirtli  to  one-sixth  of  a  grain  of  calomel  may  be  admiuis- 
tered  every  two  hours  until  fi*ee  biliouB  disehai'geis  are  prodaeed,  A  mix- 
ture of  equal  parts  of  castor  oil  and  aromatic  syrup  of  rhul>arb  (U.S. P. 
1880J  given  in  small  doses  every  hour  sometime<8  acts  most  happily. 
After  the  purgatives  have  acted,  a  mixture  of  bismuth  and  earlKilic  acid 
(see  formula  5)  should  Vm3  exhibited ;  with  it  may  be  combiucd,  as  a 
slightly  iistringent  antaeid,  simple  [prepared  chalk.  When  with  tixe  con- 
tinuini^'  diarrhcea  there  are  persistent  tenderness  and  no  improveuient 
under  the  use  of  blsmnth  and  carl)olic  acid,  silver  nitrate  with  extract 
of  irpium  or  of  hyo<^cyamus  may  bt*  gi\'en  in  pill  covered  with  a  thick 
capsule,  Salol  is  often  advantageous  tm  a  sedative  to  the  iutestinal 
mucons  mend>rano  and  as  an  iutestinal  antiseptic.  When  there  are 
market!  evirleuces  of  fermentation,  or  when  there  in  mueli  flatulence, 
naphtol  (two  grains)  or  strontium  Siilicylate  (three  to  five  gmius)  may 
often  lie  combined  advantageously  mth  the  bismuth  and  carbolic  acid. 

The  diarrh(Ba  w^hit^h  exists  iu  enteritis  seems  naturally  to  indicate 
the  use  of  astriugentvS,  and  when  the  discliarges  are  very  free  this  ap- 
parent indication  grows  correspondingly  in  force.  It  miLSt^  however, 
be  rememlx*red  that  all  vegetable  astringents  are  irritant,  and  that  the 
di8(;harge  from  the  bowels  which  is  provoked  by  inflammation  usmUly 
do«8  more  good  by  relieving  the  local  disease  than  it  does  harm  by  ex- 
hausting the  patient.  The  eftbrt  of  the  practitioner  should  be  to  cure 
the  condition  which  i>rovokes  the  diarrhoea^  and  not  to  arrest  the  diar- 
rhcBsn.  If  an  iLstrinj^'ent  seems  to  h^i  necessiiry  to  control  excessive  diar- 
rhcBa,  lead  acetate  is  more  sixlati^'e  and  k^ivs  irritant  than  the  vegetable 
astriugents.  In  the  latter  stage  of  the  disease  the  condition  of  the  in- 
testines may  l>e  one  of  relaxation  following  acute  congestion  and  inflam- 
mation, so  that  an  astringeut  is  reidly  indicated:  under  thc«e  circum- 
ataucess  the  sulphuric  jieid  mixture  (formula  6)  will  usually  tje  found  to 
act  happily,  or  the  ehalk  mixture  (formula  8)  may  be  tried- 


Treatment  of  Acute  Diarrhcea  of  Young  Children, 
The  acute  diarrhcea  of  childhood  is  for  therapeutic  purposes  divisible 
into  two  chisses  of  cases, — those  which  are  typified  in  acute  enteritis  and 
those  which  are  typified  in  an  acute  cholera  infantum ;  the  one  with 
small  uiucous  discharges,  the  other  with  large  seroas  passages.  We  think 
every  practitioner  who  has  seen  uuich  of  infantile  diseases  will  i-c^cognize 
that  the  line  between  the  cases,  considered  as  a  whole,  is  not  sharp,  but 
that  the  two  t^^'iiical  forms  gnide  into  each  other.  Nor  yet,  iu  accord- 
ance with  our  experience,  is  the  etiological  diflcrence  iu  the  two  classes 
ab8<:>lutely  diverse.  The  typical  cholera  infantum  and  the  tj^iical  entero- 
colitis of  the  child  may  be  produced  in  diflerent  children  by  similar 
causea  In  the  summer  the  chief  ciiuse  of  severe  and  fatal  diarrhtea 
among  young  children  is  elevation  of  temperature.     The  mortality -curve 
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among  children  iu  our  great  cities  closely  follois's  the  temperatare-eurvi 
the  rise  of  temi^erature  to  100°  F.  at  mid-day,  continuiug  for 
days,  always  lieiiig  mon  followed  by  a  rise  in  the  mortality-mte. 

It  is  evident,  fiiitherj  that  the  editing  of  iini>roper  food,  sour  milk, 
bad  fruits,  stiile  vegetables,  fermenteil  and  altered  by  heat*,  is  a  fruitful 
cause  of  the  sonimer  diarrhnea  of  children,  and  that  an  increase  of  the 
general  temperature,  by  increasing  the  activity  of  change  iii  animal  and 
vegetable  foods,  augments  the  danger  to  the  poor  of  great  cities  of  bowd 
complaints  from  improper  ingesta. 

In  the  clear  recognition  of  the  vitality  of  these  two  etiological  fiidi 
lies,  we  believe,  the  secret  of  the  X3 roper  management  of  the  acate 
lantOe  diarrhoeas  under  considei*ation.  If  the  dijsease  occurs  during 
hot  spell,  and  the  tempeiature  of  the  child  is  above  the  normal, 
reduction  of  the  temperature  by  the  cold -water  or  cold*air  bath 
the  one  mtional  nietiiod  of  treatment  The  temperature  of  the  young 
child  should  always  be  taken  in  the  i^ectum,  as  the  internal  tempemtare 
may  be  very  high  at  a  time  when  the  external  or  axillary  tempera 
is  comparatively  low.  Again,  the  sudden  unconsciousness,  with  dLsturl 
respiration  and  other  evidences  of  cerebml  paralysis,  which  freqoeni 
ends  the  scene  in  cholera  infantum  in  the  summer  months,  is  due 
hyperthermia.  Eiirly  reduction  of  the  tenipei-atui^e  by  the  use  of  cold 
such  eases  is  followed  by  immediate  improvement  of  the  nervous 
toms.  Peevishness  and  prostration  during  the  day,  with  intense 
ness  at  night  antl  con v nisi ve  startings,  are  often  put  an  cod  to  by  eold 
bathing,  Tlie  hath  should  be  repeated  every  two  to  four  hours,  should  bf 
at  a  temperature  of  90*^  F.,  eooletl  to  80°  F*  if  necessary,  and  should  be  sof- 
ficiently  prolonged  to  reduce  the  temperature.  From  time  inunemortal 
the  ei!ect8  of  (Change  of  air  iu  the  treatment  of  cholera  inlkiitum  obtained 
by  taking  the  child  to  the  sea-shore  or  over  some  large  body  of  water 
have  been  considered  most  remarkable.  The  effects  reached  liave  really 
been  due  more  to  change  of  temperature  than  to  change  of  air,  and  are 
notj  therefore,  so  mysterious.  Steady  cooling  by  constant  immersion  IB 
cool  air  is,  of  coni-se,  when  obtainable,  to  be  preferred ;  but  intcj 
tent  cooling  by  occasional  immersion  in  cool  water  is  often  Hie  best 
can  be  obtained.  When  the  cholera  infantum  patient  can  ije  sent  to 
sea-shore  it  should  be  done ;  but  probably  the  shaded  country  spi 
house  would  Ix*  netirlj'  as  eftective  as  the  cool  sea-l*reezes.  An  electric 
forcing  air  over  suspended  blankets  kept  continually  wet  we  have  known 
apparently  to  siive  liit^  when  a  fevered  patient  could  not  be  taken 
of  the  heat.  The  h^^di^ncephaloid  congeries  of  symptoms  with  whi 
is  especially  assiieiated  the  name  of  Marshall  Hall  are  in  some  cases  of 
infant ih*  diarrhica  the  outcome  of  exhaustion,  to  be  met  by  stimulants 
and  coucentiiited  digestible  foods.  As  they  occur,  however,  in  children 
in  Americaj]  cities  during  summer  months,  they  nre  usually  the  reButt 
of  hypeithenuia.     Whenever  the  tempemtui^  reaches  101°  F,  the  child 
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should  be  biithed  in  tepid  wat4^r;  at  102*'  F.  cool  bathing  is  urgeutly 
needed ;  at  higher  terapemtiirt^s  ftiiliire  to  use  the  bath  is  a  crime.  The 
rise  of  the  b*idily  temperature  jn  thest*  cases  is  no  more  due  to  inflam- 
imiiion  or  a  ineiisure  of  the  severity  of  the  intestinal  irritation  than  is 
the  high  teiiipf  rature  of  a  stevedore  who  fallH  sunstruek  on  the  wharf 
where  he  labors.  Large  injections  of  ice-cold  water  are  very  st^rvieeable, 
acting  loc^illy  well  jind  aiding  in  reducing  the  geneml  temperature. 

As  in  many  ease^  of  acute  dmrrhcEa  occurring  i[i  the  young  child  the 
intestines  contain  a  fernieuting  mass  of  undigested  food  and  disordered 
secretion,  it  is  e^>mmouly  well  to  commence  the  ti^eatment  by  a  full  dose 
of  castor  oil  or  a  mixture  of  equal  parts  of  castor  oil  and  spiced  syrup 
of  rhubarb.  When  the  passages  are  very  large  and  serous  the  purgation 
may  be  omitted.  Small  doses  of  calomel  (one- twelfth  to  one-eighth  of 
a  grain)  may  be  given  every  two  hours,  with  or  without  three  to  five 
grains  of  bisnuith  subuitrate,  according  as  the  priictitioner  believes  that 
the  attack  is  or  is  not  accompanied  with  pronounced  irritation  or  in- 
flammation of  the  mucous  membrane.  Carbolic  acid,  by  arresting  fer- 
mentation aixd  by  its  anaesthetic  intluence  on  the  intestines,  often  acts 
happily  when  conjoined  with  the  bismuth.  The  vegetable  astringents  ai"e 
almost  always  useless  remedies,  and  fretjuently  do  harm.  Opium  is  often 
indispensaljkr,  but  should  be  used  with  the  greatest  caution,  and  with  the 
full  remembrance  of  the  tact  that  the  momentary  checking  of  a  symptom 
is  not  curing  the  disease.  Quinine,  strychnine,  and  all  other  remedies 
w^iich  are  capable  of  irritating  the  alimentary  canal  are  harmful  in  most 
of  these  cases.  Drugs  like  strychnine  and  digitalis  may  l>e  used  in  times 
of  collapse,  but  under  such  circunLstanct^  should  be  given  hypoder- 
mically.  Alcohol  is  often  indicated,  and,  given  sparingly  in  the  form 
of  fine  old  brandy,  is  incapaWe  of  doing  harm,  except  it  be  in  those  cases 
in  which  the  local  inflammation  is  severe,  Sitlol,  naphtol,  strontium  sali- 
cylate, and  other  drugs  which  act  as  intestinal  antiseptics  are  otlten  of 
service,  especially  in  those  cases  in  which  the  discharges  are  not  suflicient 
to  clear  out  thoroughly  the  aliiueTitary  canal  antl  in  which  there  is  reason 
for  believing  that  fermentation  is  going  on  within  the  intestines.  When 
the  passages  are  serous  and  veiy  large,  or  when,  jis  in  a  typical  cholera 
inliintum,  they  are  apparently  paralytic  m  origin,  camphor,  chloroform, 
and  the  volatile  oils  may  be  used  c^autiously  as  in  other  forms  of  nervous 
diarrhoea. 

The  feeding  of  a  child  sufTering  from  an  acute  summer  diarrhoea  is  a 
matter  of  the  gnivest  importance.  In  severe  cases  the  oidy  thing  allowed 
at  first  should  lye  water  rendered  albuminons  with  the  white  of  egg  :  the 
white  of  one  or  two  eggs  should  l)e  thoroughly  shaken  with  a  pint  of 
water  ;  in  many  cases  brandy  should  be  added  to  tlds  solution.  Animal 
broths,  especially  chicken  broth,  without  rice  or  other  forinaceous  in- 
gredients, or  pure  beef-juice  obtained  by  expression,  should  bo  the  first 
tls  given  after  the  albuminous  water.  Wine  whey  sometimes  acts 
56 
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welL     Milkj  if  employed  at  all,  should  be  of  absolute  purity  aod 
iiess  when  possible  ;  if  not,  it  should  be  sterilized.     Pure  milk  should  l»t* 
partially  predigestoL     Junket  is  probably  superior  to  simple  milk, , 
being,  indeed,  milk  in  an  early  stii^e  of  digestion.      Not  rarely 
water  may  be  a^hled  to  the  milky  in  the  proportion  of  oue  to  fq 
one  to  eighty   with  advantage :   by  delaying  eoaguiatiou  in  the  bU 
it  tentlB  to  prevent  the  formation  of  hard  curdvS.     In  any  ca^ie  of  acute 
intestinal   diarrhcea   occurring  in  a  breast-fed  child   there   is  no  food 
superior  to  the  breaBt-milkj  if  it  be  of  good  quality ;   it  may  be 
for  a  few  houi-s  to  confine  the  child  to  the  albuminous  water,  but 
nursing  should  not  lojig  l>e  interrupteti.      If,  however,  as  is  often 
case,  excessive  thirst  lea^ls  the  child  to  drain  the  brciiBt  too  freqn 
and  too  thoroughly,  due  caution  must  be  exercised  to  see  that  there  is  no 
oveifeeding* 

CHRONIC   ENTERITIS. 

Definition. "Chronic  inflammation  of  the  mucous  membrane  of 

small  int<\stine*  very  fi-equently  also  involving  that  of  the  large  intc 

Chronic  enteritis  is  anatomically  divide<l  into  chronic  catarrhjy 
teritis,   in  which   the  inflaminator}'    change   is  of  the   catarrhal 
pseud  o-niemb  ran  OILS  enteritis,  in  which  the  inflammation  is  accompsuiM 
with  the  formation  of  large  quantities  of  mucoid  sei-retion,  taking  I 
form  of  membrane  or  casts ;    and  ulcerative  enteritis,    in  which  tlie 
formation  of  idcers  is  the  conspicuous  featiu^. 

CHRONIC   CATARRHAL   ENTERITIS. 

Chronic  catiirrhal  enteritis  is  either  the  result  of  acute  enteritis  «r  I 
chronic  from  the  ontset,  in  which  citse  inspissated  tieces,  ulcers,  and  tmnoni 
of  the  intestine,  intestinal  panisites,  chronic  passive  congestion  of 
portiil  system,  and  chrotuc  Wiisting  dist^iises  are  important  in  the  etioli>j 

MoRniD  Anatomy. — The  mucous  membmne  is  swollen,  opaque  gmj 
perhaps  si  ate -colored  from  the  presence  of  modified  l>lood-]iignient  in 
intei-stitial  tissue.     The  pigment  often  lies  in  the  villi  and  in  the  viciiii| 
of  the  follicles.     The  mucoiLs  membmne  is  thickened  from  an  increase  t 
its  fibrous  tLssue,  which  may  Ix*  diflnsed  or  cause  polypoid  projections  1 
the  sm^face  or  extend  into  the  submucous  and  must^ular  coats.    The  ootlei 
of  the  glandular  cr>^>ts  may  t)e  ol>structed  and  dilatation  of  the  duo 
result.     Tliere  is  an  abundant  formation  of  mucus,  esi>ecially  in  the  h 
intestine,  and  it  may  l>e  c<jpious  in  the  small  intestine,  in  which  normall 
little  or  no  accumulated  mneus  is  to  l>e  found.    Occasionally,  especially  i 
children,  the  mucous  membrane  liecomes  atrophied  and  the  cryptic  gl 
to  a  large  extent  are  destroyed. 

Syho^oms. — In  chronic  enteritLs  there  is  a  frequent  alternation 
tween  constipation  and  diarrhcBa.     The  daily  number  of  lcK>se  dejection 
IB  in  the  vicinity  of  half  a  dozen,  and  pain  may  or  may  not  be  af^^ociate 
with  the  movements,  but  the  patient  often  complains  of  a  sense  of  weighl ' 


DISEASES  OF  THE  INTESTIN^E. 


867 


ami  discomfort  in  the  abdomen.  The  dejections  contain  abnndaut  mucus, 
and  uot  infrequently  a  slimy  dejection  with  but  little  fitjcal  matter  is 
fallowed  by  a  scybalous  niovementj  or  mucus  aufl  fieces  are  iutimat-ely 
mixed.  When  the  abdomen  in  distended  and  tympanitic,  borborygmi 
are  often  heanL  There  may  be  t-enderness  on  palpation.  There  may 
be  but  little  di.stixi^bance  of  nutrition^  or  marked  emaciation  may  exists. 
In  chiklren  there  are  likely  to  b*^  extreme  emaciation  and  weakne&s. 
Adulta  siiftering  from  chronic  enteritiB  are  often  irritable  or  depressed, 
easily  fatigued,  and  frecinently  hypochondriacal.  Chiton ic  enteritis  is 
of  long  duration  in  the  a<lult,  with  periods  of  exacerbation  and  remis- 
sion, at  times  prolonged  intervals  of  freedom  existing.  In  young  chil- 
dren and  in  elderly  persons  it  may  prove  a  cause  of  death  from  progres- 
sive exhaustion. 

Treatment. — The  hygienic  management  in  a  case  of  chronic  catar- 
rhal enteritis  is  extremely  important^  and  must  be  attended  to  in  the 
minutest  details  by  the  practitioner.  At  no  time  should  any  chilling  of 
the  surface  of  the  body  be  allowed  ;  a  bea^^^,  well-fitting  woollen  or  silk 
abdominal  bandage  is  vital,  and  should  be  worn  continually,  it  being 
changed  day  and  night.  A  woollen  or  silk  long-sleeved  under- vest  or 
under-shirt  must  be  worn  day  and  night ;  the  anklets  also  should  be  well 
protected  from  draughtSj  the  patient  on  no  account  being  allowed  to  i>ut 
the  naked  foot  upon  even  a  airpeted  floor^  and  in  cool  weather  shoes 
should  be  worn  instead  of  slippers  even  in  the  houst\  The  drinking  must 
be  Ciirefiilly  attended  to*  Ice-cold  liquids  are  to  be  forbidden,  no  sweet 
drinks  ai'e  to  be  allowed^  and  wines  are  in  large  part  to  be  excluded 
from  the  dietary.  In  some  caseB  the  stronger  wines,  such  as  port  and 
madeira,  may  be  given  very  sparingly ;  but  ordinarily  if  any  alcohol  is 
taken  it  should  be  in  the  form  of  well-diluted  spirit,  pure  brandy  being 
usually  preferable  to  whiskey.  Coftee  should  not  be  taken  at  all :  tea 
may  be  used  in  moderate  tjmintities.  Sometimes  it  is  advantageous  to 
confine  the  patient  temporarily  to  a  skim-milk  diet.  In  other  instances 
it  is  better  tu  allow  Hamburg  steaks  or  broiled  or  baked  tender  meata, — 
veal,  turkey,  pork,  and  tame  duck  being  abs*:jlutely  forbidden.  Starchy 
foods  are  rarely  allowable ;  toavst  or  pulled  bi-end  may  be  given,  but 
potatoes  and  the  various  farinaceous  dishes  are  contra- indicated.  Maca- 
roni stewed  in  milk  without  cheese  agrees  with  most  eases,  and  rice  may 
be  used  if  necessary  to  satisfy  the  craving  for  vegetables.  Generally 
no  vegetables  should  be  taken.  Custards,  and  bread  and  other  simple 
plain  puddings,  without  much  sngarj  are  to  be  put  on  all  except  the 
strictest  diet- lists.  Eggs  cooked  (not  fried)  or  raw  may  be  given  in 
moderate  amount. 

The  amount  of  exercise  allowed  must  be  carefully  suited  to  the  indi- 
vidual CAmi\  Not  mrely  there  is  pronounced  exhaustion,  and  r^t  in  bed 
with  miU5sage  is  essential.  On  the  other  hand,  an  old  enteritis  is  some- 
timea  very  happily  aifected  by  carefully  graded  exercise. 
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In  most  cases  the  dischargas  can  be  temporarily  arrested  by  the 
asti*iDgent  remedies,  bnt  this  arrest  of  the  diarrhcea  is  followed  rather  by 
an  increase  than  by  a  betterment  of  the  intestinal  cundition,  Astnn- 
geuts  are  not  curative,  are  very  capable  of  doing  harm,  and  wbta 
largely  and  actively  employed  are  always  an  eiriL  The  acid  diarrhcBi 
mixture  (see  formula  6)  Ls  the  mast  serviceable  and  least  harmful  that  we 
have  ever  employed.  Ouaraufij  tiii'ent^'  grains  an  hour  after  meftls^  is 
sometimes  well  boriie.  Certain  justringent  or  alterative  mineral  vatem 
especially  the  Oak  Orchard  Acid  Spring  water,  and  when  there  is  mneh 
intestinal  indigestion  the  Frunze nt|uelle  water  of  Europe,  may  be  of 
service.  In  many  cases  of  catarrhal  enteritis  purgatives  are  from 
t4i  time  indicated,  and  complete  iriigation  of  the  colon  is  often  very  as 
Among  piirgati\'es  the  castor  oil  and  glycerin  mixture  is  usually  t 
preferred ;  occasionally  small  doses  of  calomel  act  welL  The 
should  be  two  quaiis  of  simple  water,  or  may  often  with  advant^;e  1 
medicated.  Occasionally  scybalous  mujsses  will  be  found  in  the  stooli 
produced  by  the  enemata,  fji^cal  retention  being  not  impossible  in  chnmie 
enteritis  ;  the  entire  i-emoval  of  such  bodies  li*om  the  alimentary  canal  k 
essential  to  recovery.  In  other  cases,  even  when  there  is  CM^nsiderabili 
diarrhoea,  black,  slimy,  mncxiid  discharges  are  provoked  by  the  injas 
tions,  80  that  it  would  appear  a^^  if  the  large  intestine  was  covered  by 
a  fermenting  mass  of  old  retained  secretions  and  fiscal  matter,  thn»ugh 
which  ran  a  central  current.  In  such  cases  the  medicated  injections 
especially  the  silver  nitrate  (ten  grains  to  two  quarts),  should  be  repeated 
at  inter%' ais  of  from  two  to  six  days  until  the  bowel  is  eleaused* 

For  the  purpose  of  dii-ectly  affecting  the  inflamed  mucous  membi 
the  mast  effective  remedy  we  know  of  is  the  tar- water  mixture  (see 
mula  22) :  a  wineghissfnl  (a  fluiduunce  and  a  half)  should  be  given  from 
one  to  two  hours  after  ^ich  meal  Silver  nitrate  is  much  used,  bat  htt 
afforded  ns  little  satisfaction  ;  if  given  at  all  it  should  be  in  pill  enclosed 
in  a  double  capsule,  so  as  to  avoid  as  far  as  possible  its  destruction  before 
it  reaches  the  iuti^tine.  Bisumth,  especially  bismuth  with  carbolic  add, 
or  the  combination  of  bismuth,  naphtol,  and  cai'bolic  acid,  is  valuable. 
Other  aromatic  products  than  tar,  such  as  turpentine,  oil  of  cubeb,  or  oB 
of  copaiba,  may  be  used  in  various  cases*  Any  remedy  given  for 
purpost3  of  affecting  the  mucous  membrane  of  the  small  intestine  shoi 
b*^  taken  from  one  to  two  honi*s  after  editing,  at  a  time  when  the 
is  naturally  setting  from  the  stomach  into  the  intestinal  tract. 


eated 

fr»\m 


Chronic  jyiarrhwa  of  Young  Children, 
Chronic  intestinal  catarrh  of  infancy  is  in  the  great  majority  of  i 
the  restdt  of  improper  feeding,     When  it  occurs  in  breast-fed  infiuitfi 
the  milk  of  the  woman  shoidd  always  be  looked  upon  with  snspidon; 
altliimgh  simple  irregularity  \yf  feeding,  and  CvSpecially  excessive  treqt 
of  feeding,  will  sometimiis  derange  the  digestion  of  the  feeble  child. 
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artificial  food  has  as  yet  been  made  that  compares,  in  its  accord  with  the 
digestive  system  of  the  intantj  with  human  milk ;  and  thereibre,  when 
clironle  catarrh  in  the  bottle-fed  ehiUl  does  not  yield  to  careful  ti'eatment, 
it  may  be  essential  to  proenre  a  wet-unrse,  e%'en  if  the  proper  sustenance 
I  of  tlie  cMld  of  the  rich  parents  involve  the  improper  feeding  of  its  less 
fortnnate  mnfrire. 

The  proper  hygiene  of  the  wet-nurse  should  always  be  looked  after. 
Much  harm  is  often  done  by  pampering.  Accustomed  to  a  life  of  plain 
fotid  and  hard  work,  the  wet- nurse  is  often  overfed,  nuder-exercLsed,  and 
suddenly  in  every  way  led  into  a  life  of  luxurious  ease  that  caiimtt  do 
otherwise  than  derange  her  general  system. 

It  is  evident  that  very  many  children  must  be  brought  up  upon  arti- 
ficial food.  In  attempting  this  the  child  should^  if  it  be  posvsible,  live 
rather  in  the  country  thiin  in  the  town  ;  good  being  achieved  not  only  by 

»the  fresh  air  and  out-door  life  of  the  country,  but  Jilso  by  the  freshness 
and  purity  of  the  staple  food  of  intantOe  life,  milk.  The  most  generally 
applicable  substitute  for  human  milk  is  that  of  the  cow,  which  is  iLSually 
bt^lieved  by  experts  to  be  improved  by  a  process  of  sterilizing, — heating 
for  fifteen  to  twenty-five  minutes  at  a  temperature  of  165°  F.  to  170*^  P., — 
but  which  is  i>robably  injured  by  boiling*  In  our  largest  cities  the  attempt 
is  being  made  to  furnish  to  physicians  milk  which  lias  been  modified  by 
the  subtraction  or  addition  of  various  sulistances,  so  as  to  rentier  it  more 
closely  allied  in  its  composition  to  Iniman  milk ;  indeed,  it  is  proposed 
that  the  physician  shall  order  for  the  individual  babe  milk  of  a  certain 
composition  to  suit  its  especial  needs.  It  is,  however,  very  doubtfnl 
whether  any  of  these  refinements  of  chemical  activity  yield  products 
which  efjual  absolutely  fresli  milk  obtained  by  having  the  cow  within 
a  few  huntb^ed  yards  of  the  infant.  For  the  fii^st  three  months  of  the 
babe's  life  the  milk  should  be  diluted  with  two  parts  of  boiled  water ;  for 
the  second  thi^^^  months  of  life  equal  parts  of  boiled  water  may  be  addtni  ; 
after  this  half  as  much  water  may  lye  put  with  the  milk  ;  and  after  nine 
months  the  milk  can  be  given  undiluted.  Excessive  dilution  sometimes 
leads  to  curious  rasults,  as  in  a  tempoiarily  baftiing  case  in  which  the 
only  symptoms  were  that  the  child  wtis  constantly  crying,  constantly 
taking  Ibod,  and  constantly  urinating ;  the  whole  difficidty  was  at  last 
found  to  be  the  excessive  dilution  of  the  milk,  which  caused  the  starved 
child  to  cry  and  drink  from  excessive  himger,  and  to  urinate  to  get  rid 
of  the  water.  When  any  intestinal  cataii  h  refuses  to  yield  to  treatment 
whilst  the  child  is  being  earetully  fe<l  with  cow's  milk,  artificial  foods 
may  be  tried.  Of  these  the  most  popuhtr  are  largely  composed  of  grape- 
sugar.  A  study  of  the  viirious  artificial  foods,  sufficiently  detailed  to  he 
of  value,  woidd  far  exceed  the  limits  proper  in  a  volume  like  the  present, 
and  the  reatler  is  referred  especially  to  works  on  dise^ii^es  of  children. 

The  hygienic  management  of  the  child  suftering  from  chronic  in- 
testinal catarrh  is  important.      It  should  be  daily  bathed  in  cool — not 
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cold — water,  should  in  the  Bumiuer  season  be  protect>ed  from  the 
and  in  the  winter  from  the  cold,  and  should  at  all  tlme^B  wear  a  wooUati 
abdominal  bandao^. 

The  medioiual  treatment  of  chronic  intestinal  catarrh  in  childhood  caB_ 
be  outlined  in  a  few  words.  The  most  important  principle  is  to  avoid ) 
astringent  remedies  as  far  as  possible,  and  to  attempt  to  core  the 
and  not  the  diarrhcea  which  is  its  symptom.  MercuriaLs  are  of  Tala&_ 
Minute  doaes  of  calomel  or  of  gray  powder  may  occasionallir  be  gii 
for  several  days  at  a  time  with  advantage.  Bismuth  subriitrate  ia  ; 
used,  and  is  often  temporarily  of  value  ;  very  frequently  it  niay  bei 
with  advantage  associatt?d  with  chalk  (five  to  ten  grains  of  each  three lo 
four  times  a  day).  The  intestinal  antiseptics  are  important :  salol, 
sote,  cai'bolic  acid,  naphtol,  strontium  salicylate,  may  be  used  from  ti 
to  time,  alone  or  in  combination  with  bismuth,  often  very  advantageon 
The  one  drug,  however,  which  we  have  seen  yield  the  most  beuefic 
results  is  soilium  phosphate ;  it  is  rather  laxative  than  astringent^  M 
evidently  favonibly  modifies  the  intestinal  secretions.  From  five  to  tn 
gmins  of  it  should  be  given  with  each  bottle  of  milk  or  immediateij 
the  taking  of  the  food. 


PSEUDO^MEMBRANOUS    ENTERITIS. 

This  variety  of  chronic  enteritis  has  l>een  designated  also  pgerndfi- 
mejubranous  coUtk  and  mucmt^s  roli(\  It  oftenest  oeeui's  in  neura^theo 
or  hypochondriacal  pei^ons,  usually  in  women,  and  sometimes  in  ch 
dreu.  It  is  pof5sible  that  two  distinct  conditions  exist,  the  one  int 
matory^  the  othei-  a  neurosis.  The  essential  characteristic  is  the 
charge  from  the  intestine  of  a  gray  mucus,  translucent  or  opaijae, 
the  form  of  membranes  or  of  cords,  sometimes  a  foot  or  more  in  lee 
and  of  tubular  casts  of  portions  of  the  intestine,  often  discolored  by 
intestinal  contents  and  even  by  blood.  On  microscopical  examinatioo 
the  membranes  c^mtain  epithelium,  degenerated  or  not,  and  a  bou 
geneous  intercellular  substance^  the  basis  of  which  is  either  mucin 
other  albuminoid  substance.  It  is  only  in  rare  instances  that  the  mem 
bi-anes  have  lieen  observed  in  mtu,  and  in  these  they  were  found  in 
colon,  the  mucous  membrane  of  which  presented  uo  distinctive  alt 
ation. 

SYjrpToMs.^^Pseudo- membranous  enteritis  is  characterized  by  ; 
of  colic  followed  by  the  evacuation  of  the  typical  discharge.     The  : 
of  colic  may  last  for  several  <lays,  when  relief  is  experienced,  and  inter- 
vals of  months  may  elapse  without  a  recurrence  of  the  symptoms.     There 
is  no  obvious  exciting  cjiuse  for  the  immediate  attack,  but  with  xht 
repeated   occurrence  of   the  attacks   depi'ession   of    spirits,    hysterii^ 
manifestations,  and  neurasthenic  symptoms  are  frequent     The  gei 
nutrition  and  appearance  of  the   patient  may  be  but  little   af 
Pseudo- membranous  colitis  or  mucous  colic  is  usually  an  affection 
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loug  dui'ation,  and  treatment  is  generally  of  but  little  avaiL  Exeep- 
tioEally  the  disease  ha8  eome  to  an  end  alter  one  or  a  few  attacks. 
Errors  in  diagiiasis  are  likely  to  arl^  only  from  mistaking  the  remains 
of  undigested  food  or  vegetable  oi*  animal  tissues  for  the  cliaracteristic 
membrane,  but  microscopical  examination  enables  their  nature  to  \m 
quickly  determined. 

Teeatmext,— For  therapeutic  purpoaes  cases  of  pseudo- membranous 
disease  of  the  intestine  may  l>e  di\ided  into— firsts  those  in  which  there 
is  halntual  constipation ;  second,  those  in  which  there  is  a  tendency  to 
ix?laxation  of  the  bowels ;  thii'd,  thast;  in  which  constipation  and  diarrhcea 
alternate.  The  management  of  these  varieties  of  the  disease  differs,  but 
at  the  same  time  Las  much  in  common. 

In  every  case  the  hygienic  management  must  be  in  accord  with  the 
general  condition.  Probably  in  the  nnijority^  of  bad  causes  there  is  a  more 
or  less  pronounced  neujiiiSthenia,  under  which  circumstances  the  rest*cui"e 
should  be  enforced  with  a  rigor  proportionate  to  the  needs  of  the  indi- 
vidual. Sometimes,  even  from  the  ontset,  graded  increa^sed  exerci.se  is 
required.  Untler  all  circumstances  the  abdominal  bandage  should  be 
TLsed  day  and  night,  and  care  should  be  taken  to  see  that  it  m  well  fitting 
and  contiiuially  in  place-  The  bathing  habits  should  be  looked  after, 
—the  daily  cool  or  tepid  hath  l>eing  employed  as  indicated. 

The  diet  slioidd  be  carefully  watcherl,  and  should  lie  nearly  the  same  as 
in  chronic  enteritis.  The  experience  of  the  individual  as  to  what  does  not 
agree  with  the  digestion  shouhl  be  thoughtlully  consulted.  Sugar  should 
be  reduced  to  the  minimum.  Oatmeal  should  be  denied,  though  con-e- 
spomling  wheat -foods  ai^  in  some  cases  suitable.  Potatoes,  beets,  and  other 
vegetables  which  grow  under  the  ground  should  be  strictly  forbidden ; 
whilst  spinach^  young  peas,  or  Lima  beans  may  be  sparingly  eaten. 
Macaroni  cooked  without  cheese,  rice,  and  milk  foods  are  usually  suit- 
able^ and  plain  puddings  and  tmstards  may  sometimes  be  allowed.  Hot 
bread  and  griddle-cakes  are  to  be  interdicted,  and  even  stale  bread  must 
be  used  sparingly  ;  pulled  bread  and  toast  are  preferable*  Tea  may  be 
allowed,  but  coflTee  and  chocolate  are  on  the  doubtful  list.  Alcohol  in  any 
form  should  be  iLsed  with  caution  ;  malt  liquors  are  especially  injurious* 

During  the  paroxysms  of  exacerbation  the  i)atient  should  be  kept 
quiet,  even  confined  to  bed  if  not  robust,  should  use  free  counter-irrita- 
tion along  the  whole  length  of  the  colon  by  means  of  iodine  or  sometimes 
even  of  Hying  blisters,  and  should  take  full  dases  of  ciistor  oil  until  its 
effects  have  become  manifest,  at  the  same  time  using  large  injections  as 
spoken  of  in  the  following  paragraph.  Relief  cannot  l>e  expected  until 
the  raembninous  masses  are  thrown  off.  Between  the  exacerbations  the 
treatment  vai*ies  with  the  ease.  The  tar  mixture  (formula  22)  may  be 
given  continuously  for  weeks  in  every  form  of  Hie  diseas<:^.  When  there 
is  distinct  diarrhcea,  carbolic  acid  and  bismuth  (tbruuila  5)  are  veiy 
useful.      No  astringent  should  be  employed  moi*e  severe  than  the  sub 
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phurie  a<?id  mixture,  with  occasionally  guarana  after  meals.  When  ' 
is  constipation  it  is  essential  that  the  bowels  be  kept  freely  open 
after  day,  and  no  hewitation  should  be  lelt  in  the  use  of  laxatives. 
many  eases  the  senna  mixture  (formula  20)  aets  happily.  If  it  does  m 
suit,  or  if  it  has  been  taken  for  months  and  is  losing  it8  power,  the  daily 
use  of  the  glycerin  and  castor  oil  mixture  (formula  24)  will  in  same 
oafies  be  very  effectuaL  These  Isixativea  should,  however,  be  varied: 
the  sodium  phospiiate  mixture  (foruuila  19)»  e;i«cani  sagrada,  the  A,B,S. 
(aloes,  belladonna,  aud  strychnine)  pill  of  the  hospitals,  and  various  com- 
binations of  the  v^etable  cathartics,  with  eserine,  may  from  time  to 
be  used.  Many  individuals  are  greatly  benefited  by  taking  sweet 
after  each  meal,  a  deivsertt^poonful  to  two  tablespoon  fids,  with  or  with^ 
one  to  two  teaspoonfuls  of  whiskey.  Any  derangement  of  dlgtestioD 
the  oil  must  be  the  signal  for  its  withdrawal. 

Perhaps  the  most  imjiortant  part  of  the  treatment  in  these  cases  is 
habitual  use  of  large  eneniata,  which  at  first  may  be  employed  three  or 
four  times  a  week,  afterwartls  once  a  week,  or  at  irregular  interval^ 
according  to  the  necessities  of  the  Ciise,  Two  quarts  of  water,  at  105^  Pj 
in  the  recepbiclej  variously  medicated,  should  be  given  at  a  time.  Tl 
remedies  used  in  these  euemata  should  vary  as  do  local  applicatioos 
mucous  membmnes  in  other  portioiLS  of  the  body,  and  should  have 
the  same  range.  Sohitions  of  common  salt  or  borax  (varying  from 
I)er  cent,  to  saturation,  pro  re  naki)  may  do  good.  The  most  general 
usefiil  is  silver  nitrate  (five  to  ten  grains  to  the  quart).  Often  it  is  bettcTJ 
to  give  the  silver  injection  at  intervals  of  a  week  or  more,  with  mild< 
injections  between.  Judgment  as  to  the  effet't  of  these  injections  is  to 
made  by  noting  the  character  of  the  passages  produced  by  them*  the  p 
at  the  time  of  the  injection,  the  tenderness  along  the  colon  after  the 
jectioUj  and  the  etiet^ts  upon  the  passages  for  the  next  few  days^ 
most  cases  it  is  essential  to  get  rid  of  the  mucus  ;  increase  of  the  mac- 
ho wever,  for  several  days  after  the  injection,  especially  if  it  be  associated 
with  iuci'eaiied  colonic  tenderness,  is  evidence  of  irritation  of  the  gut 


ULCERATIVE    ENTERITIS. 

Ulcers  of  the  intestine  arise  usually  in  the  mucous  membrane,  but 
sometimes  develop  in  the  serous  coat,  and  are  the  result  of  a  variety 
causes.    Many  of  them  are  of  merely  secondaiy  importance,  while  othei 
ai'e  the  conspicuous  characteristics  of  the  ilise^ise  in  which  tlic*y  occ 
The  ulcers  occurring  in  acute  and  chronic  inlcctions  disf^s*^  as  typhai 
fever,  dysentery,  tuberculosis,  and  sy]>hilis,  in  eoiLstitutional  ;Ur«X'tioi 
as  scurvy,  gout^  diabetes,  malignant  disi^^se,  and  especially  cancer, 
thos*^  due  to  sharply  defined  causes,  its  straugnlation  of  the  l>owel 
acute  intestiuiil  olistruetioUy  or  localized  disturbances  of  circulation, 
ulcers  of  the  duodenum,  and  those  from  thrombosis  and  embolism, 
mentioned  elsewhere.     Those  due  to  disturbances  of  innervation 
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to  amyloid  degeneration  are  of  such  rare  occurrence  as  to  be  of  little 
clinical  impoiiance. 

As  a  result  of  catarrlia]  enteritis  two  varieties  of  uleer  occnr.  Tlie 
one,  called  catarrhal,  extends  Iroiii  tbe  surface  downward  ;  the  other,  the 
follicnlar,  proee<?ds  from  an  abscess  of  the  lyuipli  Aillicle  in  the  intestinal 
wall.  The  mtarrhid  ula^rs  are  found  especially  in  the  large  intestine,  may 
be  few  or  manyj  and  when  widely  distributed  tend  to  become  confluent 
and  give  rise  to  extensive  loss  of  ho  Instance,  Islets  of  nnicr>us  membrane 
remain  perhaps  undermined  or  with  polypoid  projeetiona  Extension  in 
depth  may  h^ad  to  iutlammation  of  the  mesocohm,  or  even  to  perfora* 
tion  of  the  liowel.  Healing  of  the  e^itarrhal  ulcer  is  possible,  although 
unlikely  to  take  place  when  they  are  numejona 

Th^  follkndar  ulcer  usually  occurs  also  in  the  large  intestine,  thongh 
sometinu'S  prtw*nt  in  the  ileum.  It  represents  one  of  the  results  of  fol- 
licular enteritis,  in  which  the  inflamed  lymph -toll  ides  become  abscesses 
and  are  discharged  into  tlie  intestines :  hence  the  uloer  from  the  outset 
is  deep-seated.  The  wall  is  early  undermine<l,  and  extensive  destruction 
of  the  mucous  membrane  results,  when  the  numerous  follienlar  nieers 
become  c*influent.  The  longer  the  process  continues  the  less  passible  is 
it  to  disHngnish  liy  the  anatomical  appejirances  between  catarrhal  and 
follicular  ulcers ;  indeed,  many  writers  consider  that  they  are  essentially 
the  same. 

Stercoral  ulcers  occur  in  various  parts  of  the  large  intestine  in  conse- 
quence of  long-continued  retention  of  ins])issated  ffeces,  especially  when 
containing  lime  salts  and  forming  fteeal  concretions.  This  ^'ariety  of 
ulcer  m  of  especial  importance  in  appendicitis.  Formerly  nlc^^ration 
of  the  ctecum  wai*  thtaight  to  be  a  frcM:iuent  result  of  retained  fteees, 
but  it  is  now  recognizetl  that  most  uleenitions  of  the  ciecum  of  a  non- 
tubercular  or  c^inceroiLS  nature  are  due  to  a  perforation  from  without  of  a 
peritoneal  alr>scess  cans<»d  by  appendicitis,  Mnltiple  and  small  ulcers  re- 
sulting from  the  irritation  of  i-etained  feces  are  sometimes  observed  at  the 
flexnres  of  the  large  intestine.  They  tend  to  girdle  the  intestine,  and  in 
healing  may  cause  stricture. 

Amifloid  ulcers  have  bi*en  desci'il>ed  by  a  number  of  observers,  although 
their  oceuFrence  is  to  be  regarded  iis  extremely  mre.  Indeed,  considering 
the  fi'eqnency  of  amyloid  degeneration  of  the  intestine  and  the  infre- 
quency  of  this  variety  of  ulcer,  it  would  seem  iis  if  the  loss  of  substance 
might  be  the  result  of  conditions  of  which  the  amyloid  degeneration  is  a 
complication.  It  is  not  unlikely  that  uleei's  originally  due  to  tul*ercnlosis 
or  syphilis,  in  which  amyloid  deg*/Jieration  is  frequent,  may  have  been 
attributed  to  this  alTeetion  of  tlie  intestine. 

Syautoms. — Ulcers  of  the  intestine,  whatever  may  be  the  cause, 
have  but  few  chanicteristic  symptoms  ;  indeed,  extensive  ulceiution  of 
the  intestine  may  exLst  and  there  be  no  symptoms  indic^itive  of  this 
lesion.     As  a  rule,  the  more  numerous  and  the  larger  the  ulcers,  the  more 
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likely  is  diarrhoBa  to  be  present^  and  the  course  of  the  afiec^tion  is  that 
a  mild  or  a  severe  form  of  acute  or  chronic  catarrhal  enteritis.  W'h 
tlie  ulcers  are  limited  to  the  large  iutestine  the  condition  is  regard^ 
often  jis  a  eatarrhsil  dys4.'ntery.  Ulcers  may  oecui^  iii  the  large  intesti 
with  either  no  diarrha^a  or  with  alteruatiug  coustipatiou  and  diarrhi 
Pain  18  ail  incoiijstaiit  syinptomj  bnt  when  complaiucd  of  it  is  colicky 
chai'ui'li^r  and  produces  persii^teut  discouilbrt.  If  sharply  localized  ai 
tLSSOciated  with  c*>uslaiit  tenderness  in  the  reiriou  coycerned,  it  is  silgj 
ive  of  the  extension  of  the  nlceratiou  to  the  ^  ieinit^-  of  tJie  ]ieritouei 
Ulceus  are  more  especially  indicated  by  the  di^overy  of  blood,  pus, 
slu-eils  of  tissue  in  the  dejections,  lint  the  hemorrhage  is  often  so  slight 
not  to  be  detected  e\'eu  on  microscopical  examination.  In  like  luai 
pns,  though  still  more  impoi-tant  as  a  cJiaracteristic  of  ulcer,  may  be 
small  in  tiuantity  as  to  be  overlooked.  Large  quantities  of  pus  in  tht* 
intestinal  evacuations  are  h^«s  suggestive  of  ulceration  than  of  the  per- 
foration of  a  neighboring  absc<*ss  into  the  intestine.  Bhi'eds  of  tijasoe 
are  absolutely  characteristic,  but  are  rarely  found,  except  in  the  rapidly 
prugressi ng  ulcei's  of  acute  dysentery. 

The  effect  of  intestinal  ulcei's  upon  thegenenil  nutrition  is  often  slig! 
unless  they  are  numerous  in  the  small  intestine  or  there    is  exterisi 
destruction  of  the  mucous  memljmne  of  tlie  huge  intestine.     More  impor 
^nt  in  the  progress  of  the  ulcers  is  the  occurrence  of  perforatiouy  tlie 
immediate  sigoificance  of  which  deiicntls  largely  upon  its  seat     If  i^ 
takes  place  along  the  line  of  attachment  to  the  mesentery,  a  mesent 
al>sc(\ss  results  ;  if  at  the  part  of  the  bowel  immediately  covere<i  by  peri 
toneum,  general  peritonitis  is  likely  to  follow.     Embolism  of  the  port:il 
vein  or  stricture  of  the  towel  at  times  follows  ulceration, 

TrsEATiMENT.— The  treatment  of  ulcers  in  the  small  intestine  is  prac- 
tically tliat  of  chronic  catarrhal  enteritis.      When  the  ulceration  is  in 
the  large  intestine  the  general  management  of  the  case  is  that  of  olin>uie 
enteritis ;  but  the  main  reliance  must  be  upon  hx'al  treatment.      Int 
tinal  antiseptics  are  chiefly  of  value  as  they  remedy  complicating  coi 
ditions  of  the  upper  bowel.     Bismuth  and  perhaps  the  tar  preparatioi 
when  given  by  the  mouth,  may  to  some  extent  reach  the  lai-ge  iDt'estine, 

The  most  remarkable  efiects  are  at  times  to  be  obtained  from  a  lai 
injection,  two  quarts  of  water  containing  from  one-half  to  one  drachm 
of  silver  nitrate.  Such  injet^tion  may  !>e  re]>eated  in  three  or  four  daysk, 
and  jicrbaps  a  third  or  even  a  fourth  time  at  intervals  of  a  week.  Betweea 
these  injecticms  the  bowel  may  l>e  wiLshed  out  with  a  sjitnrated  solntioD 
bonix,  not  oft**ner  than  once  in  thre^*  da>'s.  It  would  appear  probabi 
that  in  olistinate  case<^  various  other  locjxl  applications  liesides  the  silr( 
nitrate  might  lie  advantageously  applied  to  the  intestine,  notably  weak 
solutions  of  zinc  sulphate,  or  fluid  extract  of  hydrastis,  or  mixtures  c<m^ 
taining  bismuth  subnitrate ;  in  our  experience,  however,  no  other  local 
application  has  approacherl  the  silver  salt  in  effectiveness. 
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DIPHTHERITIC    ENTERITIS. 

This  variety  of  iiiflamraation  of  the  liitestiiie  is  characterized  by  super- 
ficial iieiTosis  of  the  mucoiLs  membrane,  the  produetioii  of  which  is  prob- 
ably intimately  connected  with  the  presence  of  biictei'ia  and  with  fiecal 
retentiim.  The  alterations  lire  found  at  first  in  particular  poitiuns  of 
the  intestine,  especially  of  the  large  intestinej  and  on  limited  part«  of  the 
surfacej  but  rapidly  extend  iu  width  and  depth. 

A  primary  and  a  secondary  diphtheritic  enteritis  are  recog^nized.  The 
former  is  the  especial  characteristic  of  diphtheritic  dysentery  ;  the  latter 
is  the  result  of  various  infectious  diseases,  especially  of  pysemia  and 
aepticiemia  of  puerpei^l  or  of  non-puerperal  origin,  cholera,  typhoid 
fever,  sc^irlet  fever,  and  variola.  It  also  occuiis  in  certain  chronic  diseases, 
as  tuberculosis,  nephritis^  cancer,  and  diabetes,  and  has  been  observed  as 
a  result  of  poisoning  with  corrosive  sublimate. 

The  anatomical  appearances  are  sufficiently  described  in  the  article 
on  dysentei-y,  pa^  214^  in  which  disease  a  diphtheritic  colitis  is  fre- 
quent. 

The  symptoms  of  a  primary  diphtheritic  enteritis  are  thase  of  dysen- 
tery. There  may  be  no  symptoms  indicative  of  secondary  diphtheritic 
enteritis,  the  lesions  often  lieing  found  unexpectedly  at  a  postmortem 
examination.  On  the  other  hand,  especially  in  uiiemic  and  mercurial 
cases,  diarrhoea,  colic,  and  even  tenesmus,  may  he  present,  but  the  st^ools 
are  usually  free  from  blood.  The  presence  of  a  secondary  diphtheritic 
enteritis  may  be  inferred  when  sympt4>mB  of  a  severe  colitis  occur  in 
connection  with  the  above-mentioned  caus^^s. 

Treatment, — The  treatment  of  diphtheritic  enteritis  is  largely  that 
of  its  cause^  with  the  addition  of  such  general  and  local  measures  as 
have  l>een  described  under  the  head  of  acute  and  chronic  enteritis 
and  of  dysentery. 

PHLEGMONOUS   AND    GANGRENOUS    ENTERITIS, 

WTien  the  mucous  membrane  is  infiltnit^d  with  pus,  the  condition 

ifi  known  as  phJeffnwnoiiH  euteritis.  It  is  of  rare  occurrence,  and  may  l>e 
the  result  of  a  i»rimary  infection  of  the  wall,  as  in  malignant  pustule. 
More  often  it  occurs  in  consecxuence  of  ulcei^s,  intestinal  obstrnction, 
Btrangulated  hernia,  or  ftecal  impaction.  The  symptoms  are  those  either 
of  a  severe  enteritis  or  of  a  peritonitis- 

Grangreiwm  enteritu  occurs  when  putrefiiction  of  the  necrotic  mucous 
membrane  occurs.  It  therefore  represents  a  stage  in  the  progress  of 
ulcerative,  diphtheritic,  or  phlegmonoiLs  inflammation  of  the  intestine. 
It  is  oftenest  pi'esent  in  dysenterj',  and  is  indicat4?d  by  the  discharge 
of  discolored  sloughs  of  an  extremely  oftensive  odor  with  considerable 
blood.  Its  further  consideration  is  to  be  tbund  in  the  aiticle  on  dysen- 
tery, page  214. 
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Phlegmonous  and  gangrenous  enteritis  must  be  looked  upon  as  sei^oad* 
ary  or  e^>mpMeating  disorders,  for  which  there  is  no  other  treatment  than 
that  of  the  original  cauBe,  witli  the  use  of  opiates  or  laxatives  or  astrin* 
gents  and  of  various  local  remedieis  to  meet  sympfcoois  as  they  aiise. 


I 
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APPENDICITIS. 

The  importance  of  recognizing  the  vermiform  appendix  as  the  usual 
source  of  the  inflanimations  in  the  right  iliae  fossa,  whether  desigoaleil 
iliac  absce^j  Uiac  pfdet/mou,  i^phlilw,  perUifphiiiis,  paratyphlitis^  or  UqpMth 
enieritift,  led  Fitz  to  offer  the  term  appendicitis  to  indicate  the  prinmry 
disease  whose  results  were  so  variously  named.  Despite  the  barbarism 
of  the  term,  its  practical  importance  has  made  it  welcome.  He  showed 
by  the  comparison  of  a  large  number  of  cases  of  perforation  of  the  vc^ 
miform  appendix  with  those  receiving  the  clinical  diagnosis  of  typhlitis 
or  i>erityphlitis  that  the  symptoms,  eoui^^e,  and  results  of  all  had  m 
many  points  in  common  as  to  indicate  that  inflammation  of  the  vermi* 
form  appendix  was  the  easential  feature;  '*that,  for  all  practical  pa^ 
poses,  typhlitis,  perityphlitis,  typhlitic  tumor*  and  perityphlitic  abeoes 
meant  intlammation  of  the  vermilbrm  appendix ;  that  the  chief  danger 
of  this  aflection  is  perforation  ;  that  perforation,  in  the  great  majority 
of  cases,  produces  a  circumscribed  suppurative  peritonitis  tending  to 
become  genenilizedJ^ 

Etiology. — According  to  Toft,  the  vermiform  appendix  was  fomid 
diseased  in  one  hundred  and  ten  out  of  three  hundred  post-mortem 
examinations,  and  Hawkins  found  a  like  condition  in  sixteen  out  of 
one  hundred  autopsies.  The  causes  of  the  great  frequency  of  inflam* 
mat  ion  of  the  appendix  which  is  indicated  by  these  figures  are  doe 
both  to  congenital  peculiarities  of  structure  and  to  conditions  acquired 
after  birth.  Among  the  former  are  unusual  length  and  abnormal 
position  of  the  appendix,  and  irregularities  in  the  development  of 
its  mesentery,  which  abnormities  tend  to  favor  the  accnmnlation  of 
material  within  the  canal*  The  important  causes  acquired  after  birth 
are  adhesions  due  to  a  localized  peritonitis,  either  proceeding  from 
the  appendix  or  arising  elsewhere  in  the  abdomen,  in  conserjuence  of 
which  the  appendix  Ijecomes  aillierent  and  is  prevented  from  exi)el- 
ling  its  contents.  Mast  impoitant  of  all  is  the  presence  of  fiecal  con- 
cretions or  foreign  bodies,  the  former  l>eing  found  in  about  one- half 
and  the  latter  in  at  least  one-quarter  of  the  cases.  Moulded,  inspis- 
sated lieces,  however,  are  often  found  in  a  normal  apjiendix,  and  there- 
fore are  to  l>e  regarded  rather  as  a  favoring  than  as  the  exciting  caiD*0 
of  the  inflammation.  The  same  is  true,  though  to  a  lesser  degree,, 
of  the  foreign  todies,  which  are  various,  and  include  seeds*  bnstles^ 
■worms,  sliot,  beans,  pills,  and  gall-stones.  Digestive  disturbances,  or 
a  strain  or  jar,  such  as  may  take  place  in  lifting,  jumping,  fulllDg, 
or  from  a  blow,  are  of  etiological  importance  in  at  least  one-third  of 
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the  oases.  Usually,  however,  an  attack  begins  without  any  obYious 
exciting  cause.  Appendicitis  occurs  oftener  in  males  than  in  females, 
and  especially  in  healthy  youths  aud  yoong  adults,  although  it  hji;?;  Ix^en 
observed  iu  an  infant  of  twenty  months  and  in  a  person  seventy -eight 
years  of  age. 

Morbid  Anatomy. — The  varietias  of  inflammation  which  maj^  be 
ft>und  in  the  appendix  are  the  catarrhal,  ulcerative,  and  gangrenous,  each 
of  which  may  be  circumscribed  or  diffuse.  The  catarrhal  and  uleerativ^e 
forms  of  iuflauunation  are  acute  or  chronic,  and  end  in  resolution,  per- 
foration, stenosiSj  or  obliteration,  while  the  gangrenoiLs  variety  always 
ends  in  perforation.  The  appearances  of  catarrhal  appentlieitis  arc  the 
same  fis  those  of  cataiThal  indiunniation  elsewhere  iu  the  intestine.  But 
the  tendency  of  all  inflammation  of  the  appendix  is  so  strong  t/o  a  nipid 
extension  to  the  submucous,  muscular,  and  peritoneal  coats  that  the  term 
infectious  has  l>een  suggested  by  Morris  to  indiaite  the  nature  of  acute 
appendicitis.  When  the  appendix  is  removed  within  twenty-four  houra 
after  tln^  ^>nset  of  the  syuiptoms,  it  is  found  oft>eu  i-eddened  and  swollen 
tliroughimt,  with  a  cellular  exudation  iu  its  wall.  Uloeration  of  the 
mucous  membrane  of  the  appendix  may  be  the  result  of  a  catarrhal 
inflammation  aud  occur  in  the  absence  of  a  concretion  or  foreign  body, 
even  without  symptoms,  and  Ls  occasionally  found  in  chronic  appendi- 
citis. The  base  of  the  ulcer  is  formed  by  the  submucous  or  muscular 
coat,  and  the  surrounding  mucous  membrane  is  opaque  gray  and  covered 
with  mucus.  The  ulcer  may  heal,  or,  giiidually  extending  iu  depth ^ 
eventually  lead  to  pertbratiou  and  the  production  of  a  circumscrilx^d 
appendicular  peritonitis.  Stricture  or  partial  or  complete  obliteration 
of  the  canal,  with  dilatation  l:»eyond  the  point  of  obliteration,  may  follow 
bealiug  of  the  ulcer,  GangrenoiLs  appendicitis  is  of  the  greatest  gravity, 
from  the  constancy  with  which  it  is  ass^jciat/cd  with  perfomtion,  and  in 
this  variety  a  concretion  or  foreign  body  is  often  present.  Oaugrene  and 
peritonitis,  however,  may  result  in  the  al)sen<^  of  foreign  bodies  or  ulcer 
from  the  invasion  of  the  wall  of  the  appendix  by  bacteria  prestmt  in  the 
intestinal  contents.  The  wall  in  contact  with  or  in  the  vicinity  of  the 
ct>ncretion  or  foreign  body  is  thin,  of  an  oputiue  gray  or  greenish -yellow 
color,  and  otten  sum>und(Hl  by  a  sharply  defined  line  of  demarcation. 
One  or  more  openings,  either  pin-hole  in  size  or  large  enough  to  admit 
the  passage  of  a  pea,  are  U*  In*  fmiud  when  perfonitiou  exists,  aud  the 
rest  of  the  api>eudix  may  show  but  little  altemtion  or  may  be  reddened 
and  swollen  even  to  the  size  of  the  little  finger.  Fre<iuently  the  entire 
appendix  becomes  detached,  forming  a  slough.  Chronic  appendicitis  is 
manifested  by  an  enlargonunit  of  the  ai>pendix  either  from  a  thickening 
of  its  walls,  especially  of  the  mucous  membniue,  which  is  opaque  gray 
and  corrugated,  or  fi\)ni  hypertrophy  of  the  muscular  coat.  The  peri- 
touenm  likew^ise  is  often  thickened  and  opaque,  either  throughout  or  in 
patches.    The  altered  apiiendix  may  lie  free  in  the  abdominal  cavity,  or 
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be  iidherent  to  the  surrounding  parts,  or  be  eiuVwdded  in  den^se  fil 
tissue,  often  causing  the  thickened  appendix  to  Ibllow  a  tortuous  course. 

A  localized  peritonitis  is  the  usual  result  of  the  severer  forms  of  a] 
pendicitiSj  and  is  mauifested  at  tlie  outset  by  a  dull,  velvety  surface 
the  appendicular  peritoneum*     Fibrinous  exudation  soon  makes  its  a; 
jx^arance  as  a  gray  or  yellow iah-gray  membmne,  which  can  l>e  readil; 
stripped  fi'om  and  sometimes  foruLS  a  mould  of  the  appendix.     This  fib] 
ous  exudation  causes  adhesions  between  the  appendix,  the  coils  of  int^s* 
tine,  and  the  abdominal  wall.     Soon  a  liquid  exudation  appears  around 
the  appendix  and  more  or  less  rapidly  increases  in  quantity.     At  ^T>t 
it  is  serous  or  tibrino- serous  and  is  slightly  optwine,  but  as  it  increiises 
in  quantity  it  becomes  an  opa/iue  yellow  pus,  which,  from  its  usual  pres- 
ence in  the  immediate  vicinity  of  the  csecum^  has  been  designated  pe^ 
typhlitic  abscess^      This  circumscribed  appendicular  i>eritoniti%  hoWi«] 
ever,  is  to  be  found  in  the  neighborhood  of  the  appendix,  aiui,  accoi 
to  the  position  of  the  latter,  may  be  present  in  the  region  of  the  rig] 
kidney,  the  gall-bladder,  the  navel,  the  left  iliac  fossa,  the  hyjKigastriaiii, 
DouglsiS'S  fossa,  or  the  inguinal  canal.      The  peritoneal  abecefis  may 
become  large  enough  to  contain  several  quarts  of  pus,  and  tenets  to  break 
into  the  general  peritoneal  ca\itj%  or  into  the  intestine,  especially  the 
Cfccmn.     It  may  be  discharged  into  the  bladder  or  the  vagina^  or  the 
pus  may  escape  through  the  abdominal  wall  either  near  the  navel  or  in 
the  lumbar  region,  or  from  the  iugninal  canal,  the  thigh,  or  the  hip. 
Ffecal  concretions  or  the  sloughing  appendix  may  pass  through  the  open* 
ing  and  appear  in  an  intestinal  evacuation  or  in  the  discharge  from  the 
wounds     In  Ciise  of  the  communication  of  the  abscees  with  a  mucous 
canal  and  with  the  skin,  the  resulting  fistula  may  remain  open  for  montbii 
The  abscess  sometimes  extends  to  the  space  between  the  diaphragnk  and 
the  liver,  presenting  the  characteristics  of  a  subphrenic  abscsess,  perhaps 
to  be  followed  by  pleurisy  or  pericarditis.      If  the  ebsoefis  lies  in 
vicinity  of  the  internal  ilimi  artery,  the  wall  of  this  vessel  may  be 
fomted  and  fiita.1  hemorrhage  rCvSult. 

Perforation  of  the  appendix  at  times  takes  place  before  the  general 
peritoneal  cavity  has  been  walled  off  b\'  adlK\sioiLS.  In  such  cases  a  dif-, 
fuse  ijcritonitis  results,  the  general  peritoneum  being,  injected  and  ecchy- 
DKJsed  and  a  fibrinous  or  fibrino -serous  exudation  diflUsed  throughout  tl 
abdominal  cavity.  Exceptionally  an  abscess  resulting  from  perforatiott 
of  the  appendix  lies  in  the  subperitoneal  tissue,  tbrming  a  paratyphlitir 
abscess.  Tills  localization  is  likely  to  occur  when  the  api)endix  is  attached 
to  the  abdominal  wall,  either  in  consequence  of  developmental  peculiari- 
ties or  because  of  adhesions  from  a  i>reviona  attack  of  appendicitis.  Hi 
perfomtion  takes  jylace  along  the  line  of  attachment  a  retroi>eriton<^ 
abscess  arises  w^hich  may  extend  in  various  directions  and  find  outlets  11$ 
various  as  those  of  the  intra-peritoncal  abscess. 

Among  the  occasional  complications  of  appendicitis  is  abscess  of  (lie 
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liver.  This  is  the  result  either  of  a  pylephlebitis  fmiii  the  extension  of 
a  throml)ophlel>itis  of  the  nies<*ot€*ric  vein  letwliiig  from  the  tipiieiidix  to 
the  portjU  vein,  or  of  embolism  of  the  bninches  of  the  portal  vein  within 
the  liver. 

Symitomb. — The  iM^coirnitioo  of  symptoms  of  appeudieitis  is  l>y  no 
nie^us  so  tVefiueiit  as  might  l>e  inferred  from  the  obsiTvations  of  Toft  smd 
Hawkins  of  the  prevalence  of  this  disease.  It  is  certain  that  nuuiy  at- 
tacks of  appendieitis  are  so  latent  as  to  produce  either  no  symptoms  or 
such  slight  disturbuuee  as  not  to  attract  ptirticuhir  attention.  The  j>rae- 
titioner,  however,  is  concerned  with  those  instances  in  which  positive 
symptoms  are  pn\sent :  such  ea^es  may  be  conveniently  grouped  under 
acute  and  chronic  api>endieitis. 

Acut«  appendicitis  is  characterize<l  by  abdominal  pain,  tenderness  in 
the  right  iliac^  Ibssii,  elevation  of  tempeniture,  circninsc^ribed  resistance, 
and  digestive  disturbance.  Most  imi>ortaut  is  the  nnexfieeted  occurrence 
of  the  pain  in  a  pei>ion  previously  well  or  suflering  for  a  day  or  two  fmm 
slight  malaise,  manifested  by  loss  of  appetite,  nause^i,  constipation,  or 
diarrhoea.  Although  the  paiu  ls  generally  unexpected,  it  may  f*>llow  an 
obvious  exciting  cause,  as  an  error  in  diet,  a  jar  or  straiuj  or  the  action 
of  a  purgative,  and  is  sometimes  aRs^x-iated  with  a  chill  or  cliilline&s.  It 
varies  in  character  from  a  sense  of  dLscomfort  to  one  of  agony  conijH^l- 
ling  the  [mt lent  to  make  a  sudden  outcry.  It  is  usually  constant,  though 
sometimes  paroxysmal.  At  the  outset  it  is  often  referred  to  the  aljdomen 
io  general  nr  to  the  hypogastric,  umbilical,  epiga^stric,  or  other  region, 
but  is  soon  localized  in  the  right  iliac  Ibssii,  The  severe  patn  is  prolmbly 
_  due  to  the  extension  of  the  iuilamniatiou  to  the  peritoneum,  and  we  agree 
I  with  Richardson  in  regsirding  it  iis  evidence  rather  of  an  actual  or  threat- 
ening perforation  of  the  api»endix  than  of  a  simple  catarrhal  inlhvmina- 
tion.  The  sui^geon  often  has  found  a  perforation  of  the  appendix  at  this 
early  stage,  when  the  pain  resembled  in  character  and  severity  that 
occurring  in  appendicitis  recovering  in  the  coui-se  of  a  few  days  under 
medical  treatment. 

Of  greater  dijignostic  importance  than  pain  is  localized  tenderness, 
often  exquisite,  [>roduced  by  either  supiM-ficial  or  deep  pressure.  The 
se^at  of  the  tenderness  is  usually  found  in  the  right  iliac  fossa,  within 
a  nwlius  of  two  inches  from  the  anterior  superior  spine  of  the  ilium. 
i^IcBurney  has  observed  it  oftenest  near  the  outer  edge  of  the  right  rectus 
muBclej  on  a  line  between  the  navel  and  the  anterior  superior  spine  of 
the  ilium  ('*  McBurney'S  point' ■).  With  the  variation,  how^ever,  in  the 
position  of  the  a]>pendix  the  x^oiut  of  greatest  tenderaess  may  be  found 
elstnvhere  in  the  right  iliac  foss-%  or  even  in  the  umbilical  or  the  lumbar 
region,  in  the  left  iliac  foasa,  in  the  groin,  or  in  the  pelvis* 

Elevatiou  of  temperature^  however  slight,  is  a  mast  significant  symp- 
tom of  appendicitis,  since  it  indicates  the  inflammatory  origin  of  the 
pain  and  tenderness.     Within  twenty- foui*  hours  after  the  onset  of  the 
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pain  the  temperature  may  l)e  le8s  than  100*  F.,  or  it  may  rapidljrl 
above  this  point,  especially  iu  i"hildren»  and  throunrhout  mild  eaiCi  of 
appeudieitis  it  may  not  exceed  101  "^  F.     Iu  general,  in  a  typical  case  of 
appendioitis  au  elevation  of  two  or  three  degrees  is  to  be  expected,  bat 
a  subnormal  temperature  may  be  present  iu  the  severest  ca^^es  of  ace 
appendicitis,  iu  which  gcnend  peritonitis  is  present  from  the  outset- 
pulse  is  quickened  usnally  iu  proportion  to  the  elevation  of  temper 
but  is  much  accelerated  iu  the  grave  cases  even  when  the  teinperatti 
is  low. 

Resistance  on  palpatiou  of  the  wall  of  the  right  iliac  fossa  is  next  in 
importance  to  localized  tenderne.ss  and  elevation  of  temperature.     Dariiig 
the  hi'st  t weu ty-fcmr  hours  atter  the  incipient  pain,  e^specially  when  le- 
vere,  the  abdomen  Ie  often  llatteued,  even  reti-acted,  and  the  tense  right 
rectus  abdominis  muscle  resists  palpation,  reuderiug  it  difficult,  if  not 
impossiblCj  to  distinguish  a  li»calized  tumor  if  present.     The  abdomeu, 
however,  soon  becomes  distended  and  tympanitic,  aud  though  at  lin*t  onl] 
moderately  swollen  it  is  alterwarils  considerably  so*     The  circuiuscriL 
iudm^ation  in  the  region  of  the  appendix  s(*ou  becomes  appait*nt,  ami 
usually  found  ''in  the  right  iliac  fiissa  Indow  the  line  extending  from  the 
anterior  superior  spiue  of  the  ilium  to  the  navel,  nearer  the  former,  and 
two  finger- breadths  above  Poupart's  ligament.'-      The  position  of  the 
induration  Vtiries,  however,  in  accordance  with  the  difference  in  the  posi- 
tion of  I  he  appendix  already  mentioned.    This  indnmtiou  is  som^imeB 
superficial,  in  close  i>roximity  t*  the  anterior  abdominal  wall,  but  is  mow 
olHen  deex>-ftt\ated,  and  co\^ered  hy  the  distended  and  usually  tympani^c 
ca?cum  or  by  distended  coils  of  ileum*     The  induration  may  be  dlfftised 
or  circuniseribed,  and,  if  originally  difi\isetl,  tends  eventually  to  become 
defined.     It  sometimes  represents  a  resistant  mass  of  the  size  and  shape 
of  the  little  finger,  or  is  ovoid  m  outHue.     This  circumscril>ed  resistaooe 
is  due  to  the  swollen  appendix  and  the  surrounding  peritoneal  exudation, 
upon  the  abundance  of  which  depends  the  size  of  the  tumor.     It  is  da 
on  percussion  when  ueiir  the  snrlacc,  but  at  the  outset  is  usually  cover 
by  resonant  intestine,  and  later  may  l3e  tympanitic  from  the  mixture  < 
gas  with  the  exudation.    Fluctuation  l)ecomes  apparent  onlj^  at  a  late  i 
in  the  disease^  when  the  exudation  so  increases  in  quantity^  as  to  lie  n€ 
the  anterior  alKloniinal  wall.     Pelvic  examination  in  a  case  of  suspected 
appendicitis  iu  which  there  is  doubtful  resistance  in  the  right  iliac  fa 
should  never  be  omitted,  since  a  tumor  as  well  as  teuderness  may  thu 
be  detected. 

The  rcvspiration  m  but  little  aflected.    There  is  loss  of  appetite,  and 
vomiting  is  of  frequent  occurrence  at  the  out^^t,  but  is  usually  tea^Kknuy 
unlfss  general  peritonitis  is  pre^^ent.     Diarrhoea,  though  sometimes  pre- 
ceding the  attack,  is  geuenilly  abs*^ut,  except  at  a  late  stage  iu  protracted^ 
oases.     Constipation  is  the  rule.     The  examination  of  the  blood  Qsnan{]^| 
indicates  a  leukocytosis,  although  Hichardsou  states  that  too  much  weight 
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should  not  be  laid  iiptm  this  sign.  Increased  frequency  of  micturitit>u 
is  Bometimes  an  eai'ly  symptom,  but  retention  of  urine^  perhtips  requiring 
the  iLse  of  a  ciitheter,  not  infrequently  tiikes  place  for  a  while  atler  the 
tii^t  twenty -fom"  houiK   The  urine  is  hi^4i-colorecl  aud  imiy  be  albuinmous. 

In  the  Im-ther  progi-ess  of  acute  ai)pendicitis  the  tendency  is  towards 
resolution  or  perforation,  with  its  lesulting  localized  peritoneal  abscess  or 
general  peritonitis.  In  these  days  of  the  frequent  treatment  of  appen- 
dicitis, whether  mild  or  severe^  by  laimrotomy,  it  is  impossible  t*)  obtain 
statistical  evidence  on  a  large  Hcale  of  the  i-elative  frequency  of  the^se 
alternatives.  Ac^iording  to  the  experience  of  most  physicians  in  large 
practice^  the  termination  in  resolution  is  fi^equenL  Of  the  one  hundred 
aud  eighty  cases  designated  typhlitis  or  perityplilitis  analyzed  by  Fitz 
in  his  flrst  commuuiaition,  one-tliird  ended  in  resolution*  The  statistics 
on  this  point  of  the  greatest  value  ai*e  those  given  by  Hawkins,  who 
states  that  of  two  hundred  and  sixty-four  i^iises  of  appendicitis  admitted 
into  St.  Thomas's  Hospital  in  consecutive  order  there  was  no  su[jpura- 
tion  in  about  seven tj^-two  per  cent,,  while  there  was  a  locidized  abscess 
or  a  general  perit'Onitis  ea^h  in  about  fourteen  per  cent.  Eichardson 
reports  that  of  one  Imndred  and  thirty-seven  cases  of  acnte  appendicitis 
seen  by  him  thirty  six  per  c^ut,  were  mild  cases  and  recovered  Mithout 
operation*  In  the  pei-sonal  experience  of  Fitz  the  coui'se  was  mild  in  at 
least  one- half  of  the  crises. 

In  the  mild  castas  of  appendicitis  terminating  in  resolution  the  pain 
soon  becomes  lDcali^.t3d,  and  is  easily  relieved  by  hot  or  cold  applications 
or  by  small  doses  of  morphinCj  although  occasional  twinges  occur.  The 
t/emperature  is  usually  slightlj^  higher  at  eat^h  evening  observation  than 
on  the  previous  day  until  the  thkd  or  fourth  day,  when  it  drrips,  often 
suddenlyj  sometimes  gradually,  to  nearly  the  normal  point  The  abdo- 
men is  only  moderately  distended,  and  there  is  usually  but  little  nausea  or 
vomiting.  The  localized  induration  in  the  region  of  the  appendix  shows 
DO  tendency  to  incresise  in  size,  and  its  sensitiveness  rapidly  diminishes. 
Although  the  action  of  the  bowels  is  arrested  and  catheterization  may  \ye 
necessary  to  empty  the  bladder,  the  intestinal  peristalsis  and  the  function 
of  the  bladder  are  rciidily  rest-ored  as  the  temperature  falls.  Spontaneous 
tion  of  the  boweis  is  often  easily  accelerated  by  the  use  of  an  enema. 

The  severe  as  contrasted  with  the  mild  cases  of  appendicitis  are  those 
in  which  the  pain  requires  repeated  doses  of  an  opiate  for  its  relief,  and 
in  which  the  painful  area  increases  at  intervals  of  a  few'  houi-s.  There  is 
but  little  fall  in  the  morning  temperature,  and  that  of  the  evening  is 
higher  than  on  the  previous  day.  Neither  gas  nor  f[eces  escape  from  the 
rectunij  and  there  is  often  retention  of  urine,  althougJi  thei*e  may  be  a 
frequent  desire  to  empty  the  bladder.  The  abdominal  distention  rapidly 
increases,  and  the  region  of  tenderness  spreads  in  all  directions,  frequently 
into  the  pelvis. 

In  those  severer  cases  which  present  the  characteristics  of  a  localized 
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peritonitia,  two  possibilities  are  especially  to  be  anticipated  ;  the  om  h 
the  cireuiiiscribiiig  of  tlie  iiiflammation  to  the  vicinity  of  the  appeodiif 
resulting  in  the  formation  of  a  sharply  defined,  asnally  intra- peiitooeal 
abseess,  and  the  other  m  the  generalizing  of  the  peritonitis. 

The  evidence  of  the  forraation  of  an  ali^ct^ss  is  furnished  by  the  pres- 
ence of  a  tumor  at  the  seat  of  the  pain  and  tenderness  in  conjieetion  with 
the  persistence  of  the  elevation  of  temperature.  The  tumor  is  usually 
deep-8eateti,  and  sometime  to  he  felt  with  difiieuUy  in  consequence  of  the 
abdominal  distention.  Tlie  various  positions  it  may  oecupy  have  already 
been  statedj  and  the  importance  of  a  rectal  examination  in  determining 
its  pelvic  seat  is  obvious.  With  the  formation  of  the  alKseess  toniponirf 
impro^enient  often  takes  place,  although  the  temperature  remains  still 
elevated.  The  genenil  abdominal  distention  and  localized  jjain  niaj^ 
subside,  and  intestinal  peristalsis  be  restored,  and  there  may  l*e  so  littlft 
constitutiiHial  disturlmnce  that  frequently  patients  with  a  large  quantity 
of  pus  in  the  abdomen  have  walked  into  the  hospital. 

Small  abscesses  may  be  absorbed,  though  slowly  ;  large  abscesses  tend 
to  become  discharged  into  the  caecum,  rectum,  bladder,  or  vagina^  Of 
through  the  abdominal  wall,  A  threatening  evacuation  into  the  rectoifti 
18  often  indicated  by  a  frequent  desire  for  defecation,  and  tlie  escapt 
of  a  gelatinous  mucus,  often  blood-stained  ;  impending  perfin^tion  into 
the  bladder  is  at  times  indicated  by  frequent,  scanty,  and  painful  Eiic-; 
turition.  Sudden  perforation  of  the  wall  of  the  abscess,  with  the  eseaiift 
of  pus  into  the  peritoneal  cavit}',  is  always  to  Ix;  dre^ided.  Even  if  th« 
abeoefis  diminishes  in  size  by  the  gradual  absorption  of  pus,  the  danger 
of  the  formation  of  an  emliolic  absce.^  of  tJie  liver  should  always  be  rec- 
ognized. In  this  event  chills,  exacerbation  of  teraj>erature,  increiised  area 
of  hepatic  dniness,  and  pain  in  the  region  of  the  liver  ai^  likely  to  occur* 

Generalizing  of  the  peritonitis  sometimes  takes  place  at  the  outset  i»f 
the  attack  of  appendicitis.     The  initial  pain  then  is  of  extreme  violence, 
and  extends  over  the  entire  abdomen.      There   is  often  a  severe  chilL 
The  temperature  usually  is  subnormal,  but  the  pulse  is  rapid  and  feebl 
The  abdomen  is  tense  and  retracted.    The  skin  is  ooolj  moist,  and 
times  mottled  with  livid   spots  ;   the  eyes  often  are  sunken,    the 
pinched,  the  voice  husky.     The  patient  may  die  during  this  stage  of  ool* 
lapse,  but  not  infrequently  he  rallies  temporarily,  the  skin  becomes  hi 
the  abdomen   distendcHlj  tympanitic,  and  tixcd  during  respiration,  an" 
the  pain  and  tenderness  may  diminish.     Persistent  vomiting  is  likely  t 
oceur,  at  times  of  a  material  resembling  beef -juice,  and  death  follows  r 
the  course  of  two  or  three  days.     Tliese  are  the  fulminating  csises  whirJi' 
offer  so  little  hope  from  any  form  of  treatment.     More  uften  the  general- 
ization  of  the  peritonitis  takes  place  more  gniduaily*     Without  any  con* 
sidenible  changes  in  the  cxnirse  of  the  temperature,  iis  observed  in  thi 
severe  cases,  the  pain  and  tenderness  rapidly  and  progressively  sp: 
from  the  starting'pointj  and  require  increasing  doses  of  opiate  for  relief. 
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The  palse  gradually  increases  in  frequency,  and  its  force  weakens.  There 
is  inability  to  take  noiu^ishment,  and  vomiting  is  frequent  and  eventually 
fflBcaloid*  With  progressive  Iosb  of  streugtli  the  patient  niay  Ix*  compara- 
tively eomtbrtable,  but  nu*ely  8al•vi^'es  beyond  the  end  of  the  tirst  week, 
d€*ath  not  infrequently  taking  place  suddenly  and  unexpectedly,  often 
when  the  mental  condition  of  the  patient  was  so  steadily  improving  as 
to  make  the  outlook  apijear  hopeful. 

Diagnosis. — A  sudden  atUick  of  pain  and  tendernejss  in  the  right  iliac 
foesa,  associated  with  an  elevation  of  temperature,  however  slight,  in  the 
great  majority  of  cases  is  due  to  an  attack  of  acute  appendicitis.  The  evi- 
dence is  strengthened  if  the  symptoms  are  present  in  a  young  niiin.  If  the 
pain  m  intense,  the  tenderness  exquisite,  the  abdomen  retracteil,  and  the 
right  rectus  miLscle  rigid,  it  is  probable  that  perforation  of  the  appendix 
is  present  or  imminent,  and  the  appearance  of  a  circumscribed  resistance 
at  the  usual  seat  of  the  appendix  within  twenty -four  houi-s  strengthens 
this  probability.  The  attack  of  pain  caused  by  disease  of  the  appendix 
may  be  simulated  by  renal  eolic,  whether  due  to  the  piussage  of  concre- 
tious  or  to  an  acute  hydronephrosis.  Appendicitis  is  distinguished, 
however,  from  renal  C50lic  by  the  presence  of  fever,  the  gradual  forma- 
tion of  a  tumoifand  the  absence  of  hseniaturia.  Attacks  of  biliary  colic 
due  to  the  passage  of  gall-stones  rarely  simulate  the  pain  from  appendi- 
citis, but  pain,  tenderness,  tumor,  and  fever  due  to  acute  inflammation 
and  distention  of  the  giill-bladder  may  closely  resemble  the  symptoms  of 
appendicitis.  The  pyriform  shape,  superticial  seat,  and  mobility  of  the 
tumor,  and  the  frequently  associatcnl  jaundice,  are  absent  in  appendi- 
citis. An  acute  attack  of  pel\4c  peritonitis,  especially  of  tubal  or  of 
ovarian  origin,  may  be  mistaken  for  an  attack  of  appendicitis.  The 
previous  history  of  the  patient  and  the  results  of  pelvic  examination  may 
suffice  for  the  exclusion  of  thest^  sources  of  error  in  diagnasis.  Acute 
intestinal  obstniction,  particnhirly  when  strangulation  exists,  or  when 
caused  by  intussusception,  may  suggest  the  general  peritonitis  caused 
by  perforation  of  the  appendix.  The  tumor  of  intussusception  is  less 
tender,  and  the  frequent  tenesmus  and  bloody  stools  of  this  aflection  are 
lacking  in  appendicitis ;  in  internal  stnmgulaHon  from  intestinal  obstruc- 
tion the  symptoms  are  not  sufficiently  characteristic  to  eliminate  appen- 
dicitis. The  severity  of  the  symptoms  is  such,  in  case  of  doubt,  as  to 
demand  surgitMil  treatment.  In  ra-re  instances  typhoid  fever  has  iK^en 
regarded  as  acute  appendicitis.  The  localiztid  peritonitis  from  tubercu- 
lar mesenteric  glancls  has  proved  a  source  of  error  in  diagnosis,  and  in 
more  fretiuent  instances  attacks  of  appendicular  colic  have  l>een  mis- 
taken for  those  of  iiiflaTumation  of  the  appendix.  The  simulation  of 
appendicitis  takes  place  late  in  typhoid  fever,  and  the  previous  his- 
tory of  the  patient  renders  the  diagnosis  of  appendicitis  improbable. 
The  progrCvSS  of  the  disease  or  the  presence  of  characteristic  changes 
elsewhere  may  be  necessary  for  the  exclusion  of  the  tuberculous  con- 
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dition,  and  the  absence  of  fever  in  appeudicular  colic  suffices  to  exclu( 
this  symptom  as  evidence  of  inflammation  of  the  api>endix. 

PB0GXO8IS. — That  appendicitis  Ls  frequently  recovered  from  under 
medical  treatment  is  a  fact  familiar  to  all  physicians.  The  mild  crises  are 
usually  not  report-ed,  and  the  mortality  tLS  given  by  the  surgeon  relates 
rather  ti>  the  disea.se  as  aflected  by  operation  than  to  the  diseai^*  alone. 

Accordijig  to  Porter,  in  a  collection  of  foui*  hundred  and  forty -eight 
crises  tlie  average  mortality  was  about  seventeen  per  cent.,  the  death-nil 
in  ninet>^-five  cases  treated  medically  being  nearly  fourteen  per  oeul 
while  of  three  hundred  and  thirty-nine  acute  cases  operated  upon  t 
mortality  was  about  eighteen  per  cent.  The  figures  of  HaM^kins  are 
greater  value  in  determining  the  average  mortality,  since  they  rep: 
experience  at  St.  Thomas- s  Hospital  under  relatively  uniform  ooaditioosL 
According  to  him,  of  two  hundred  and  sixty-four  cases  the  mortality  was 
about  fomteen  per  cent.  All  the  cases  ending  in  resolution,  seventy-two 
per  cent,  of  the  whole,  recovered,  but  of  those  ending  in  abscess  tw< 
six  per  c^nt.  were  fatal,  and  of  those  resulting  in  general  peritonii 
seventy-five  per  cent.  died.  Richardson  reports  that  of  one  hundred 
and  thirty  seven  cases  of  acute  appendicitis  seen  by  him  thirty -six  per 
cent,  were  mild  cases  and  recovered  without  opemtian  ;  of  the  cases 
operated  upon,  two-thirds  recovered  and  one-third  died*  Hi.«^  experi- 
ence closely  corresponds  with  the  result  of  the  analysis  of  one  hnn 
and  eighty  cases  designated  typhlitis  and  perityphlitis  made  by  FiU 
1886, — yIz,,  recovery  by  resolntion  in  thirtytwo  per  cent. 

Although  the  average  mortidity  of  appendicitis  may  l:>e  stated  as  aboal^ 
fomteen  per  cent.,  the  importmit  question  relates  to  the  prognosis 
the  individual  case.     All  mild  emos  recover  under  medical  treutmeni 
and  the  risks  of  surgic^il  treatment  lessen  with  the  mildness  of  the  syni 
ttims*     The  surgical  operation  attended  with  the  least  mortality  is  I 
done  after  the  patient  has  recovered  from  an  acute  attack, — as  is  ooi 
monly  but  erroneously  stated,  '4n  the  interval  between  the  attaeks.'" 
WJiile  the  symptoms  are  those  of  a  mild  appendicitis  the  individ 
prognosis  is  favorablcj  but  they  may  suddenly  or  rapidly  change, 
the  outlook  in  severe  appendicitis  is  always  uncertain. 

With  symptoms  of  apparent  eqnal  severity  in  two  patients,  the  one 
will  die  of  general  peritonii  is  while  the  other  quickly  recovers:  ''the 
progress  of  the  disease  needs  to  l:»e  watched  with  knife  in  hand.^'  In 
mild  cases  of  apx>endicitis  the  temperatui^  usually  falls  by  the  third  or 
fourth  day,  intestinal  i)eristal8is  is  restored,  pain  and  tenderness  disap- 
pear, and  reeoA'ery  takes  place  in  the  course  of  a  week  or  ten  day&  In 
the  severe  causes  death  from  general  peritonitis  is  especially  to  be  feared, 
or  such  cas^  sixty-eigbt  per  cent,  ilied  during  the  tii-st  eight  days,  on 
third  of  these  pi-evious  to  the  fourth  day.  The  prognosis  as  to  the  in* 
vidual  depends,  therefore,  upon  the  presence  or  absence  of  the  symptoms 
of  an  extension  of  the  peritonitis, — namely,  rising  pulse  and  tempemlure^ 
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and  increitsing  tlistention,  with  or  without  a  tumor.  The  pemlstence  of 
the  tc*inperHture  after  the  thinl  or  fourth  day,  antl  the  prei^^nee  of  a  sen- 
sitive tuiBor,  even  with  a  falling  temperature,  are  indit'utive  of  a  Uical- 
ized  Huppnmtive  peritonitis,  from  which  the  pus  may  be  absorbed,  but 
following  which  liability  to  recurrent  attacks  is  fi*equent, 

CHRONIC   APPENDICITIS. 

In  nearly  one-half  of  the  coses  of  acute  appendicitis  seen  by  Fitz 
there  was  more  than  one  attack  of  the  diseast*,  separateii  by  longer  or 
shorter  intervals  of  freedom  from  dincxunfort,  and  from  his  experience, 
therefore,  the  patient  is  m  likely  as  not  to  have  another  attack.  The  re- 
current has  all  the  characteristics  and  possibilities  of  the  original  affec- 
tion. The  symptoms  ai"e  the  samej  either  mild  or  severe,  and  the  prog- 
nosis does  not  materially  differ,  except  thiit  the  more  numerous  the 
recurrences  the  less  severe  are  they  likely  to  be.  If  the  int*?rvals  are 
long,  perhaps  months  or  years,  each  subsequent  attack  is  regai'ded  as  a 
recurrent  appendmti^.  If  the  attacks  are  frequent,  occurring  at  iutervalB 
of  weeks  or  months,  and  in  the  mean  time  the  patient  is  comparatively 
free  from  uncomtbrtable  sensations  in  the  region  of  the  appendix,  the 
csondition  represents  a  chronic  appendicitis  with  a  tendency  t-o  relapses, 
or  simply  a  chrome  or  relapmng  appauUeiiis.  It  is  possible,  however,  for 
a  chronic  appendieitlH  to  exLst  without  relapses^  although  the«e  usually 
occur,  and  the  lesions  chanicteristic  of  a  chronic  appendicitis  maj^  be 
present  as  the  result  of  an  acute  attack,  and  there  be  no  symptoms  in- 
dicative of  this  condition. 

The  disease  chronic  appendicitis,  however,  is  to  be  recognized  clini- 
cally by  a  8eri(*s  of  symptoms  loc^Uized  in  the  region  of  the  appendix* 
The  essential  feature  in  thase  symptoms  is  theu*  persistence,  intervals  of 
relief  being  comparatively  few.  As  Talamon  has  stated,  chi^onic  appen- 
dicitis is  rather  an  infirmity  than  a  malady  menacing  to  life,  and  he  has 
given  the  term  appendicular  coolie  to  the  fi-equent  attacks  of  temporary 
pain  in  the  region  of  the  appendix.  The  patient  is  in  a  condition  of 
more  or  leas  pronounced  invalidism.  Overwork  or  trivial  disturbances 
of  digestion  produce  pain  and  sensitiveness  in  the  region  of  the  ap- 
pendix, compelling  the  patient  to  remain  quiet  for  a  day  or  two.  With 
the  pain  and  temlerneas  there  may  be  a  slight  elevation  of  temperature. 
Sometimes  constipation  is  associated  with  or  precedes  the  discomfort,  and 
occiisionally  a  dull,  resistant  mass  of  considerable  size  is  to  be  felt  in  the 
region  of  the  caecum,  due  to  the  retention  of  faecal  matter.  This  combina- 
tion of  retained  fieees  and  a  painful  and  tender  appendix  is  the  stercoral 
typhlitis  of  the  older  writers,  and  is  evidently  the  residt  of  a  mild  attack 
of  appeodicitls  associated  with  constipation.  In  such  cases  relief  often 
follows  evacuation  of  the  Iwwels,  perhaps  from  the  removal  of  a  me- 
chanical obstruction  at  the  mouth  of  the  appendix.  On  physical  ex- 
amination of  the  right  iliac  fossa  in  tJie  interval  between  the  attacks  of 
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pain,  the  enlarged  appetidix  is  often  to  be  felt  as  a  distinct  tnmor^ 
haps  of  the  size  of  the  little  finger,  either  directly  beneath  the  abdomi^j 
nal  wall  or  doep-seated  in  the  iliac  fossa.     At  snch  times  there  may  U 
even  t'Ondeniess  on  piilpation,  and  the  patient  is  usnally  oonseious  uf 
the  localized  resiBtance  offered.      The  more  frequent  the  recurrence  of 
the  eymptonis  and  the  shorter  the  interval  between  them,  the  more  en* 
feebled  the  patient  l>e<M>mei^*      He  is  not  infrequeutlj-  prevented  from 
continuous  work ;  he  is  debarred  from  the  pleiisures  and  profits  of 
tmvel  through  fear  of  an  attaek  of  pain  and  it,s  possibilities  while  i(i 
a  dixStanet*  from  competent  medical  or  sui-gical  treatment      In  additiool 
tAj  the  coiLStaot  ujieertiiinty  as  to  freedom  from  discomfort,  there  is  alwuys  1 
danger  of  the  occurrence  of  an  acute  attack  of  iullammation  resoltipg 
in  perfomtion.      He  is  often  nervous  and  irritable^  and  becoines  eetf- 
centred  aud  timid.     Pepper  has  characterized  this  condition  as  one  of 
the  most  troublesome  of  curable  affections.     The  symptoms  may  be  prO' 
tracted  over  a  period  of  years,  and  we  ai'e  indebted  to  Ti'eves  for  firsl  j 
advocating  the  removal  of  the  appendix  when  the  patient  has  rec<>vered 
from  an  acute  attack. 

Although  the  diagnosis  of  chronic  appendicitis  is  usnally  eaej^  bomi 
the  lociilization  of  the  pain  and  tenderness  and  the  frequent  possibility] 
of  palpating  the  enhirged   apptiudix,  errors  in   diagnosis   occasionally 
arise.     In  hypochondriiisis  aud  hysteria  the  patient  often  complains  of 
pain  in  the  right  iliac  fossa.,  and  refers  any  disturbances  of  dige-stion  or 
his  general  symjitoms  of  nervous  derangement  to  the  diseiised  appendix. 
From  such  patients  a  normal  appeudix  has  been  frequently  removed* 
Critical  ol>servation  shows  that  localized  tenderness  is  often  absM:*nt  wbeu  * 
the  attention  of  the  patient  is  di Averted,  and  that  there  is  no  palpatfle  ^ 
tumor  or  localized  resistance  when  the  physical  exaiiiiuation  of  the  region 
of  the  api>endix  is  made.     In  such  c^ses  oxaluria  is  not  infi^equent,  ami 
it  is  possible  that  irritation  of  the  right  ureter  l3>'  the  paasage  of  cr>'stafe 
of  calcic  oxalate,  as  mentioned  by  Cabot,  may  explain  the  localizing  of 
the  discomfort.     Patientii  with  an  inherited  or  acquired  tendency  to  gout 
may  have  repeated  attacks  of  renal  colic  from  the  passage  of  uric  acid 
closely  simulating  relapses  of  discomfort  in  chronic  appendicitis,   and 
Bometinies  irritation  in  thecom*seof  the  right  ureter  may  occur  in  chronic 
appendicitis  in  consequence  of  the  adherence  of  the  appendix  to  the  peri* 
toneum  overlying  tlie  nreter.     In  sneh  eases  repeated  examination  of  tha  j 
ui'ine  l>ecomes  necessary,  and  the  xiresence  of  crystals  of  uric  acid  or  ealciej 
oxalate  or  of  blood- corpuscles  is  suggestive  of  the  renal  nature  of 
attack.     Cases  of  chronic  appendicitis  sometimes  closely  simulate  tho 
of  cancer  of  the  ctecum,  for  there  is  a  condition  of  pix^resstve  loss  of  (LeAi 
and  strength,  fixilure  of  appetite,  weakness  of  digestion,  irregular  action  J 
of  the  bowels,  sometimes  al>undant  mucous  discharges,  and  a  resistBnl] 
tumor,  not  t^specially  tender,  in  the  region  of  the  ciecum.     Toeliminat*! 
this  possible  error  in  diagnosis,  importance  is  to  be  att;iclieil  to  an  aocii- 


DISEASES  OF  THE   IKTESTINE.  887 

rate  history  of  the  beginDing  of  the  attack  and  to  the  fi-eqeent  observa- 
tions of  the  temperature.  In  such  casea^  the  diagnosis  may  first  be  umde 
by  means  of  an  exploratory  laparotomy.  The  prognosis  of  chronic  ap- 
pendicitis, though  in  general  favoi-able  as  to  life,  Ls  always  uncertain. 
The  relapses  or  recurrence's  may  gradually  diuunish  in  severity  and  the 
appendix  tecome  obliterated  or  det^troyed  perhaps  during  some  se^^er6 
recurrent  attack. 

Treatment. — The  treatment  of  tbe  individual  ease  of  appendicitis 
is  almost  always  surrounded  with  great  anxiety-,  on  account  of  the  diffi- 
culty, in  fact,  in  many  cases  the  impossibility,  of  determining  in  the 
onset  of  a  ciise  whether  it  should  lie  looked  upon  im  one  of  tleeal  accu' 
mulation  in  the  c;ecum  with  associated  indammation  of  the  appendix, 
or  aB  one  of  mild  catarrhal  appendicitis,  or  W'hether  ulceration  or  per- 
foration exists. 

The  methods  of  treatment  which  have  their  advocates  are  not  only 
various,  but  antagonistic,  at  least  so  &!-  as  the  giving  of  drugs  is  con- 
cerned. All  are  in  accord  in  inculcating  al>solute  quiet  in  Ijed,  with 
total  abstinence  at  firat  from  food  <>ther  than  chicken  or  other  broths 
without  rice  or  similar  material  in  them,  followed,  w^hen  the  time  comes, 
by  the  adtlition  of  raw  eggs  or  other  albuminoiLs  liquid  foods,  pure  milk 
being  avoideil  on  account  of  the  tendency  which  it  has  to  produce  curds, 
although  when  diluted  with  carbonic  acid  water  it  is  sometimes  agi-eeable 
and  useful. 

The  [joints  in  reg^ard  to  which  there  are  great  differences  of  opinion 
are :  first,  as  to  tbe  use  of  loc^al  meiisures ;  second,  as  to  the  iLse  of  opium  j 
thii*d,  as  to  the  employment  of  calomel,  and  of  saline  or  other  pui-gatives ; 
fourth,  as  to  operative  procedures. 

Local  applications  consist  in  the  use  of  heat  and  cold,  of  leeches,  and 
of  blisters.  So  far  as  concerns  the  use  of  heat  or  of  cold,  I  belie%^e  that 
the  sensations  of  the  patient  are  the  safest  guide.  If  the  continuous 
application  of  the  hot  water  bag  gives  the  greatest  comfort,  it  should  be 
preferred.  If  the  application  of  ice  reduces  the  pain  and  is  agreeable  to 
the  patient,  it  should  be  selected.  Except  in  rare  cases,  the  only  objec- 
tion which  can  \ye  ui^ged  against  the  proper  iLse  of  leeches  Ls  the  tnvial 
inHuence  the  leech-bites  may  have  on  any  surgical  procedures  that  after- 
waMs  become  necessary.  I  do  not  believe  that  this  objection  has  much 
force ;  it  requires  only  a  little  more  care  thoroughly  to  disinfi^t  the 
leech-bites  than  surgically  to  cleanse  the  sound  skin.  The  effect  of 
the  leeches  upon  the  dLse^ase  varies  with  the  character  and  the  cause  of 
the  attack :  if  the  attack  is  the  ontxiome  of  ulceration  or  gangrene  of 
the  appendix,  or  if  the  appendix  is  the  centre  of  an  active  infective 
process,  leeches  have  no  influence  upon  the  local  inflammation ;  on  the 
other  hand,  if  the  inflammatory  action  is  the  oute^nie  of  a  typhlitis 
stercoralis  and  is  of  slow  development  and  of  comparatively  little  force, 
leeches  may  be  very  useful,  especially  in  gaining  time  for  the  employ 
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ment  of  salines.  Blisters  I  tlo  uot  believe  to  be  of  any  value  in  acute 
appendicitis.  The  blister  iiiereiKses  the  siifterin^  of  the  patient  and  has 
little  or  no  eftect  upon  the  spread  of  the  inHamination  ;  it  also  interfere 
with  the  work  of  the  surgeon. 

The  quei^tion  of  opium  is  an  excee<iingly  important  one,  coQcertiitig 
which  there  has  been  mueh  discussion,  which,  so  far  as  I  am  CMHicerned^ 
has  led  to  some  alteration  of  views,  I  still  believe  that  opium  doee  good 
in  theae  cases  by  controlling  pain  and  restlessness,  and  also  acts  autiphlo* 
gistically  in  some  unknown  way.  On  the  other  hand^  tliere  is  grt*at  ft«n 
in  the  surgical  contention  that  opium  interferes  with  intestinal  secretioa 
and  peristalsis  and  especially  so  masks  the  symptoms  as  greatlj"  to  en* 
hanee  the  ditlieulties  of  deciding  the  progress  of  the  case  and  the  tim§ 
at  which  sui'gical  interference  slionld  be  adopted.  I  believe,  therefom 
that  unless  opium  is  called  for  by  the  presence  of  excessive  pain  it  is  besl 
to  avoid  it,  and  that  when  used  it  should  be  in  the  form  of  hj'podermic 
injet^tions  of  morphine. 

The  difficulty  siuTounding  the  question  as  to  the  administration  oi 
salines  is  hirgely  one  of  diagnosis.  If  the  appendicitis  is  connected  wii 
fpecid  accumulation  in  the  caecum,  the  administration  of  salines  until  the 
bowels  have  been  thoroughly  emptied  is  strongly  indicated.  If  on  tiie 
first  day  of  a  raild  appendicitis  there  is  the  sense  of  the  pres4?*nce  of  & 
tumor  imparted  to  the  fingers  on  pali>atiou,  salines  should  alwa^'S  b«* 
given,  and  in  many  cases  their  use  shoidd  lie  combined  with  that  of 
calomel.  It  is  better  to  give  repeated  small  doses  than  a  single  lax^B 
dose, — the  large  dose  being  much  more  apt  to  be  vomited  or  to  cauM 
distress.  Magnesium  citrate  is  probaljly  the  best  of  the  saline^  on  ae- 
count  of  the  pleasantness  of  its  taste,  though  sodium  sulphate  is  prob*^ 
ably  more  certain  in  its  action  ;  its  bitterness,  however,  makes  it  motfi' 
nauseating. 

It  is  a  significant  fact  that  whilst  formerly  scientific  phj^icians  utterly' 
abandoned  and  condemned  the  use  of  calomel  in  such  diseases  as  dip] 
thcria,  it  was  largely  used  by  country  practitioners,  and  through 
infiuenee  luis  Imen  forced  back  upon  the  leading  members  of  the  pro* 
feasion.  The  same  class  of  practitioners  have  s*)  often  alarmed  to  me 
that  they  have  seen  an  appendicitis  improve  simultaneously  with  thft] 
coming  on  of  ptyalism  that  I  regsird  their  evidence  as  of  practical  value. 
In  the  class  of  cases  of  appendicitis  now  under  consideration,  when  th« 
ai'e  no  perforation  and  no  gangrene  or  hopeless  septic  infection,  in  m; 
opinion  calomel  should  be  administered.  It  acts  as  a  laxative,  and 
according  to  my  belief,  as  an  antiphlogistic  remedy. 

At  alternate  half-hours  the  patient  may  take  an  ounce  to  an  otmoe 
and  a  half  of  magnesium  eitnite  solution  and  a  half-grain  of  calorndf 
the  cahmiel  being  dropped   wheu  from  seven  to  ten  grains  have  beea 
taken,  even  if  no  action  of  the  bowels  has  occurred^  and  the  saline  beinj 
administered  hourly,  day  and  night,  untO  a  free  passa^  has  been  obtained 
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or  until  the  impossibility  of  so  doiu^  is  demoiLstrat-ecL  When  ulceration, 
perforation,  or  gsiugrene  is  present  in  an  appendicitis  the  salines  can  do 
no  good,  and  may  readily  do  harm  :  so  that  they  should  not  he  exhibited. 
It  iSj  however,  impossible  in  most  cases  to  determine  positively  when 
perforation  or  ulceration  occurs,  so  that  it  may  be  considered  as  rule-of- 
thumb  practice  to  use  the  saline  in  the  beginning  of  an  appendicitis 
which  is  not  foudroyant  or  explosive  in  it8  type.  If,  however,  tlie 
pnictitioner  should  believe  that  there  is  probably  ulceration  or  gan- 
gi*ene  of  the  appenilix;  the  purgative  should  be  used  only  if  alisolntcly 
necessary  to  overcome  demonstrable  fiec^d  i-etention.  The  opinion  of 
many  of  our  best  surgeons  that  the  presence  of  fieces  in  the  colon  greatly 
incre?ises  the  danger  from  the  operation  upon  the  appendix  cannot  be 
properly  disregarded.  In  almost  all  cases  of  appendicitis  high  enemata 
are  valuable ;  if  there  is  reason  to  suspect  that  tliere  is  ulctTation  or 
perforation,  they  alone  must  be  depended  upon  to  cleau  ont  the  colon ; 
if  these  compliciitions  are  absent,  they  may  be  used  to  assist  the  stdine 
laxatives. 

The  most  vital  problem  in  any  case  of  appendicitis  is  as  to  the  pro- 
priety of  surgical  interference  Rejsolution  after  tdceration  and  formation 
of  an  abscess  is  such  a  rarity  that  the  poasibility  of  its  cK!curriug  in  any 
caise  should  not  lie  taken  into  consiileration.  When,  therefore,  there  is 
reason  to  believe  during  an  acute  appendicitis  that  perforation  or  the 
local  formation  of  pus  hiis  occurred,  or  that  the  appenilix  has  become  gan- 
grenous, immediate  operation  should  be  performed.  On  the  other  hand, 
very  frequently,  perhaps  in  the  great  majority  of  crises,  it  is  impossible  to 
di;ignose  ac*cuT*ately  the  condition  of  the  appendix  ;  so  that  the  question 
naturally  presents  iti^eif  as  to  what  would  be  the  resnlt  of  opei^ting 
upon  every  case  as  contrasted  with  the  residt  of  using  the  exiiectnnt 
treatment,  with  selection  of  <xmes  for  the  surgeon.  There  are,  however, 
oo  sufficient  stiitisticB  to  warrant  definite  conclusions  on  these  points. 
The  opinion  put  forth  by  some  surgeons  that  the  opei'ation  is  free  from 
danger  is,  in  my  opinion,  erroneoua  The  queiition  of  the  skill  of  the 
operator  is  in  appendicitis  a  most  important  one:  the  operation  should 
lie  undertaken  with  the  greatest  sense  of  responsibility,  and  only  by 
those  who  by  previous  training  are  thoroughly  prepared  :  it  should  be 
carried  out  with  the  most  absoiute  asepsis.  It  being  understood  that  a 
proper  surgeon  is  available,  the  following  rules  seem  the  best  that  can 
be  laid  down  for  guidance  in  this  matter. 

First,  w^hen  in  the  onset  of  the  attsick  the  pain,  the  tenderness,  and 
the  tympany  are  excessive,  and  the  fever  and  pulse  rapidly  rising,  the 
probabilities  of  an  acute  perforating  appendicitis  are  snch  that  an  imme- 
diate operation  should  l>e  performed,  each  hour  lost  sensibly  increasing 
the  danger. 

Second,  when  in  a  case  of  mild  appendicitis  sixty  horn's  of  care- 
ful treatment  have  gone  by  without  distinct  abatement  of  the  symp- 
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toms,  the  operation  should  usually  be  performed,  except  in  the  rare 
ill  which  nmsses  apparently  ftecal  in  character  have  been  detected  al 
the  beginning  of  the  attack  in  the  hea^i  of  tlie  colon  and  still  remain 
there  to  some  extent,  ejspeciiilly  if  there  has  been  tenderness  along  the 
coiii-se  of  the  colon  away  from  the  immediate  neighborhood  of  the  ap- 
pendix. 

Tliinl,  an  immediate  opei^ation  shduld  be  performed  when  tn  a 
hitherto  mild  cti^t'  a  .sudden  increase  in  the  local  and  general  syiiiplui 
points  towaitis  the  occurrence  of  perforation  or  the  formation  of  pus, 
rule  Ijeing  imi>erative  if  the  acute  ^ymptoins  are  acconipauied  by 
wide-spread  general  tenderness  and  marked  increa^^  in  the  fever  and 
pulse- rate  as  to  indicate  the  coming  on  of  a  general  i^eritonitis.  In  sacb 
a  case  minutes  are  important,  and  unle*ss  the  operation  can  l>e  pf^^rformeil 
befoi^e  the  full  development  of  aeptic  peritonitis  the  reeuit  will  almost 
certainly  \m'  death. 

During  convalescence  from  apx^endicitiB  great  caution  should  be  ei- 
ercised  in  getting  the  patient  back  to  ordinary  food,  and  laxatives  muA 
be  used  freely  if  needed.  Even  after  recovery  cai^e  should  be  taken  to 
avoid  indig<*stihle  food,  frmU  containing  seeds,  violent  exercise,  or  WBj 
exertion  wliieh  will  throw  strain  u|K>n  the  aMominal  muscles  and 
which  might,  by  breaking  up  an  adhe^iou»  stir  up  a  slumbering  inflam* 
matioiL  The  Ixvwels  should  be  kept  perfectly  8oluble ;  if  there  be  a 
remaining  induration,  peraistent  mild  counter-irritation,  especially  witli 
iodize*!  oil,  may  be  used  locally,  ^o  drugs,  except  Uixatives,  are  of  aqy 
avail. 

Rt.*current  appendicitis  often  finally  gets  well  without  operation 
certainly  very  grave  risks  attend  letiving  the  ease  to  nature. 
are  no  n^liable  statistics  which  enable  uk  to  estimate  accurately  the  nior- 
taUty  of  operations  1x4 ween  attacks  of  appendicitis,  but  Bull  Ls  probably 
not  fai'  from  the  truth  in  putting  the  rate  at  from  five  to  six  per  oentkl 
1  believe  this  mortality  to  be  far  less  than  that  which  is  the  result  of 
leaving  the  cases  t4j  nature,  and  that  an  operation  should  be  perforoied 
if  the  past  attacks  have  been  very  numerous,  especially  if  they  are  in- 
ci-easing  in  frequency  or  severity,  or  if  the  attack  last  recovered  from 
has  Ix^n  very  alarming,  or  if  the  persistent  seventy  of  the  local  symp- 
toms between  the  attacks  makes  it  prolmble  that  there  is  an  alseoesEL 
Indeed,  I  am  strongly  inclined  to  go  further,  and  to  make  it  a  role  to 
operate  uiion  all  crises  directly  after  the  recovei-y  fi^m  a  second  attack, 
unless  there  is  some  very  distinct  reason  for  not  doing  so.  The  nee€«sity 
for  a  person  who  has  had  two  attacks  of  appendicitis  always  keeping 
within  reach  of  a  fimt- class  surgeon  is  most  pronounced,  and  sometimes 
is  em  harnessing. 

At  the  operation  the  appendix  should  be  taken  out,  provided  it  can 
be  done  without  too  much  injury  or  without  such  manipulations  as  may 
rupture  possible  adhesions  or  bring  about  the  escape  of  septic  mat 
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into  the  peritoneum.      The  question  of  removal  or  uon*removal  must 
be  settled  daring  tlie  operation  by  the  surgeon*— H*  C*  W. 
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Eecognizicg  the  impossibility  of  satisfa-ctorily  determining  at  the 
ontset  how  an  attack  of  appendicitis  is  to  end»  but  convinced  that  the 
large  majority  of  cases  can  recover  quickly,  easily,  and  safely  under 
medical  treatment,  it  seems  to  me  advisable  to  advocate  sucli  treatnu^nt 
a^  shall  favor  the  predominant  tendency  of  this  disea^^  to  terminate  in 
resolution. 

From  this  point  of  view  the  essentials  are  to  check  perLsta^lsis  above 
the  caecum  and  to  relieve  pain,  Eepeiited  instances  have  occurred  of  the 
aggravation  of  the  symptonLs  goon  after  the  administration  of  laxatives 
by  the  mouth,  often  by  an  anxious  mother  who  attributes  the  abdominal 
pain  to  the  presence  in  the  intestine  of  indigestible  food  or  retained  faeces. 
All  cathaiiic  medicines  are,  therefoi^e,  to  be  avoided  until  convalescience 
is  established,  and  only  the  blandest  liquid  diet  is  to  be  permitted*  If 
constipation  has  preceded  the  attack  or  the  colon  is  distended  with  gas, 
a  rectal  enema  often  gives  relief,  and  does  not  threaten  the  tearing  apait 
of  delicate  adhesions  whose  influenc*e  is  protective,  or  risk  the  perfora- 
tion of  a  weakened  appendix. 

The  relief  of  pain  is  best  accomplished  locally  by  means  of  hot  or 
cold  applications.  If  these  are  ineffectual,  morphine  should  be  given,  te- 
neath  the  skin,  by  the  mouth,  or  in  suppository^  in  such  quantity  as  to 
keep  the  patient  comfortable.  Small  doses  are  usmdly  sufficient  for  this 
purpose. 

If  i-esolution  is  to  occur,  it  is  likely  to  take  place  by  the  third  or  fourth 
day :  hence,  when  the  condition  of  the  patient  permits,  an  operation 
should  be  delayed  until  this  time.  The  surgical  treatment  of  the  acut^ 
attack  is  always  to  be  avoided  when  possible,  because  it  is  unnecessarj^  in 
the  majority  of  cases,  and  is  followed  by  the  risk  of  a  subsequent  hernia. 
If  eventmdiy  required,  it  is  more  safely  employed  in  the  absence  of 
acute  inflammatory  symptoms,  and  there  is  afterwards  less  likt^lihood 
of  hernia. 

The  removal  of  the  appendix  for  chronic  inflammation  is  to  be  recom- 
mended in  those  cases  in  which  recurrences  are  frequent  or  the  teudeucy 
to  relapses  is  such  as  to  produce  a  state  of  semi  invalidism,— E*  H.  F. 

INTESTINAL   OBSTRUCTION, 

Definition. — An  internal  mechanical  interference  with  the  action  of 
the  bowels,  causing  complete  arrest  of  evacuation. 

In  the  usual  restricted  use  of  the  term  intestinal  obstruction  only 
the  mechanical  caus«?9  within  the  abdomen  are  considered.  Acute  is  to 
be  distinguished  from  chronic  obstruction,  although  the  causes  of  the 
latter  may  produce  acute  outbi^aks. 
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Vabieties. — The  internal  mechanical  causes  of  acute  intestinal  ob- 
struction  in  two  hnntlred  and  ninety-hve  cases  were  as  follows  :  stnuiga- 
lation  by  bands  and  cords,  by  slits  and  fissures,  and  by  peritoneal  pouchea,, 
in  thirty- four  per  cent.,  intussusception  in  thirty -two  per  cent.,  abnor; 
contents  iu  fitteen  per  cent.,  twists  and  knots  in  fourteen  per  cent,  aod 
strictures  and  tumoi*s  in  five  j)er  cent.  Since  cases  of  acute  obstructii 
from  abnormal  eoutenta  and  from  strictures  and  tumors  are  of  the  leail' 
practical  importance,  and  as  obstruction  from  kuots  is  extremely  rare,  st 
is  convenient  to  remember  that  acute  intestinal  obstruction  is  due  to 
strangulation  or  to  intussusception,  eacb^  in  about  forty  per  oeat.,  audio 
twists  in  about  twenty  per  cent. 

Strangulation, "In  seventy  per  cent  of  the  cases  of  straugnlation  by 
bands  and  cords  a  previous  peritK)uitis  was  important  in  etiology,  either 
by  producing  fibrous  adhesions  or  by  causing  the  adherence  of  the  ap- 
pendages of  the  intestinal  or  genital  tract.  The  intestinal  appendaga 
include  the  epiploic  appendages,  the  vermiform  appendix,  perei 
vitelline  remains,  the  omentum,  and  the  mesentery.  The  vitelline  rei 
ai*e  Meckel*  s  diverticulum  (the  vitelline  duct)  and  the  patent  or  oblil 
erated  vitelline  blood-vessels.  The  diverticnhini  is  usually  conoecti 
by  the  blood-vessels  with  some  part  of  the  abdominal  wall  or  eontenOV 
but  may  be  adherent  only  in  consi^qnence  of  a  lociilizo<l  peritonitis.  Tht 
vitelline  blood-vessels  or  their  remaiuB  may  likewise  form  a  strangnlatiiig 
cord  in  the  absence  of  the  diverticulum,  and  are  connected  with  l 
mesentery  or  the  anterior  abdominal  wall,  usually  in  the  vicinity  of 
navel.  Omental  ailhesions  may  result  in  the  formation  of  a  strangnlati 
cord,  or  a  loop  of  intestiue  may  pass  through  a  slit  or  Assure  of  the 
phied  or  aplastic  omentum.  The  rai'e  stiiingiilating  slit  of  the  mesent 
and  abnormal  peritoneal  pouches  are  attributable  to  defective  dev^ 
ment.  Extremely  rare  is  strangulation  from  ruptui-e  of  the  diap 
Beventy  per  cent,  of  the  cases  of  strangulation  occur  in  males,  and  fo] 
per  cent^  in  persons  between  the  ages  of  fifteen  and  thirty.  Strangnlati' 
in  early  youth  is  relatively  uncommon,  but  when  occurring  it  is  usual] 
due  to  vitelline  remains.  The  small  intestine  is  obstructed  in  nearly 
ninety  per  cent,  of  the  cases,  the  lower  abdomen  is  the  seat  of  tJie 
strangulating  object  in  eighty -three  per  cent.,  and  tbe  right  iliac  foaai 
in  sixty -seven  per  c^nt 

Intussusception, — In  this  variety  of  aeuta  intestinal  obstruction^ 
according  to  the  experiments  of  Notlinagel,  a  conti'aeted  portion  of  the 
intestine  tbrces  its  way  into  the  relaxed  portion  immediately  below, 
upper  portion  is  thus  invaginated  into  the  lower,  and  more  and 
the  intestiue  may  be  forced  into  the  sheatli,  which  also  often 
simultaneously  inverted,  until  the  iuvagiuated  portion  lies  in  the  reotam. 
In  seventy 'five  per  amt,  of  the  ciLses  the  ileum  was  invaginated  into  tbe 
caecum  or  into  the  colon,  the  Urora-ml  and  ileo-a^ic  varieties.  The  small 
intestine  was  invaginated  into  itselt;  forming  the  enteric  or  Ueai  vtirietyi 
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ill  twelve  per  cent,  of  the  cases,  while  the  invagination  of  the  colon  into 
it^^elf  or  of  the  c«ecum  into  itself  occurred  in  a  like  number  of  cases. 
Two-thirds  of  the  Ciises  of  iiitiLssiisoeption  occurred  in  males,  fifty-six  per 
cent,  in  ehildieu  under  leu  years  of  age,  and  thirty-tbnr  pm-  ceot,  in 
infants  less  tiiun  twelve  months  old.  Although  diiirrhoea  or  t^nntipation 
is  often  present,  and  indige^Htible  food,  violent  exertion,  or  injury  imme- 
diately pi'ecedes  intussusception  in  a  certain  number  of  causes,  these  factors 
are  not  of  sufficient  imijortance  in  etiolo^^  to  ret^uire  especial  considei*a- 
tion,  The  immediate  effect  of  the  invagination  is  the  production  of  a 
tumor,  the  appearances  of  which  vaiy  according  to  the  duration  of  the 
intiLssusception.  The  tumor  JbruLs  a  Bausage-likc  mass  of  intestine,  and 
the  inverted  portion  after  death  is  olten  withdrawn  with  difficulty  from 
the  sheath,  at  the  mouth  of  which  the  vermiform  appendix,  in  the  ileo* 
csBcal  variety,  often  protrude*^.  On  opening  the  sheath  the  invaginated 
portion  has  a  crescentic  outline,  in  con.setiuonce  of  the  traction  of  its 
ini^sentery.  From  the  compression  of  the  blood-vessels  of  the  invaginated 
portion  as  it  enters  the  sheath,  the  intestinal  veins  l>ecomp  distended 
with  bloody  the  mucous  membmne  is  of  a  purple  color,  and  hemoirhages 
urithin  or  from  the  intestinal  wall  are  frequent  The  opposed  peritoneal 
Burfaces  are  covered  with  a  fibrinous  exudation  forming  adhesions,  the 
presence  of  which  is  a  means  of  distinguishing  the  intussusceptions  oc* 
eurring  in  the  death-agony  from  those  which  are  the  cause  of  death.  If 
the  patient  survives  the  immediate  effects  of  the  intiLssusception,  necrosis 
of  thi*  invaginated  portion  takes  place,  and  several  feet  of  the  intestine 
ina^>  be  discharged  as  a  slough.  In  such  cases  fusion  of  the  mouth  of  the 
sheath  with  the  intestine  above  the  point  of  separation  takes  place,  and 
eventually  healing  may  result,  usually  ending  in  the  formation  of  a  fibrous 
stricture. 
«  Twists  and  Knots. — The  large  intestine  is  involved  in  eighty-seven 
I  per  cent,  of  all  cases  of  twist.  Alx>nt  one-half  of  the  twists  of  the 
large  intestine  are  located  at  the  sigmoid  Hexure,  aud  one-third  in  the 
region  of  the  coBcum.  The  formation  of  the  twist  is  promoted  by  the 
elongation  of  a  loop  of  the  intestine  in  consequence  of  hernia,  the  trac- 
tion of  adhesions,  or  the  prolonged  iiccumulation  of  fseces.  The  affected 
part  of  the  bowel  is  usually  twisted  along  its  axis  for  a  half-turn,  a 
whole  turn,  or  even  more,  and  a  strangulation  of  the  intestine  is  the 
r«\sult  The  coil  of  intestine  below  the  point  of  strangulation  is  dis- 
tended and  purple,  death  in  fat^il  eases  usually  resulting  from  general 
peritonitis.  In  rare  cases  a  loop  of  the  small  intestine  imiy  be  twisted 
about  another  x»<>rtiou.  Nearly  seventy  per  cent,  of  the  cases  of  volvu- 
liLS  or  twist  are  in  males,  and  aliout  one-third  of  them  occur  between 
the  ages  of  thirty  and  forty  years,  although  this  caune  of  intestinal 
obstruction  has  been  found  at  the  age  of  six  and  Ijeyond  that  of  seventy 
years. 

Knots  as  a  cause  of  intestinal  oljstrnction  are  so  rare  as  to  be  of  no 
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practical  importance*  They  Bxe  formed  by  the  encirclmg  of  a  coil  of 
intestine  by  a  neighboring  loop,  the  free  end  of  which  so  passes  beneath 
the  iittiiehed  portion  as  to  form  a  knot.  The  effect  is  to  produce  fitrangu- 
lation  of  the  intestine. 

Strictures  and  Tumors* — Acnte  obstroetiou  from  fitrictnres  or  tn- 
morn  of  the  intestine  or  from  abdominal  tumors  outside  the  intestine 
occasionally  occur.  The  large  intestine  is  usually  obstructed,  and  tbe 
caus*:^  i»  generally  seated  in  the  lower  half  of  the  abdomen.  These  causes 
of  obstruction  ai*e  more  often  found  in  women,  in  consequence  of  the 
prevalence  among  them  of  abdominal  tumors,  and  four- fifths  uf  the  cases 
occur  after  the  age  of  forty.  Cancerous  tumor's  of  the  intestine  catuie 
acute  oljstruetion  more  frequently  than  do  tibrous  strictures.  Stricture, 
of  the  intestine  may  exist  at  birth  and  be  niiinifested  by  coniplet-e  obUl 
atiou  of  tlie  canal,  as  in  imperforate  rectnm,  or  by  the  separation  of 
stomach  Jrom  the  duodenum.  Acquired  strictures  result  from  the  heal- 
ing of  ulcers,  especially  of  tubercular  or  syplulitie  ulcers.  A  stricture 
may  also  result  from  the  healings  of  the  ulcer  due  to  intussusception  bM 
of  stercoral  ulcers  at  the  ilexures  of  tbe  colon.  Although  stricture  of 
the  intestine  is  of  fix*quent  occurrence  in  chronic  dysentery,  tMs  varii 
is  rarely  wnfficient  to  produce  acute  obstruction. 

Abnormal  Contents.— Various  foreign  bodies  introduced  into 
intestine  by  the  mouth  or  by  the  rectum  may  Ixicome  causes  of  acute 
testiniU  obstruction.  These  are  taken  in  either  accidentally,  especial] 
by  children,  or  intentionally,  as  in  the  ins<ane.  Generally  they  are  st>l 
masses,  as  stones,  coins,  glass^  nails,  or  false  teeth.  The  common  ai 
normal  contents  which  cause  intestinal  olistruction  are  biliary  cali 
impacted  faeces,  and  enterolitlLS.  The  enteroliths  are  composed  in  coi 
sidenible  part  of  undigested  material,  such  as  bair,  thread,  fruit-stones, 
or  bits  of  tone.  The  deposition  of  calcium  and  magnesium  phosphate^^ 
takes  place  within  or  about  these  substances,  and  calculi  are  foi 
which  may  be  as  large  as  a  hen's  egg*  Intestinal  calcidi  nuiy  be 
posed  of  lime  or  niiignesia  taken  as  medicines  for  a  long  period  of  yean^ 
and  cases  have  been  reported  of  obstruction  resulting  tram  a  mass  ef 
round  worms. 

Gall-stones  are  found  to  be  the  cause  of  obstruction  in  three-fc»arths 
of  the  cases  due  to  abnormal  contents*  The  m^'ority  of  the  patients 
are  women,  all  are  adults,  and  six-sevenths  of  them  are  more  than  fi(ty 
years  old.  Ol>strnction  from  impacted  fteces  occurs  with  eqiml  frequcuc)' 
in  the  two  sexes  and  at  all  ages. 

Chronic  obBtrnction  is  due  to  strictures,  to  tumors,  or  to  fiecal 
paction.    The  strictures  are  oftenest  of  a  cancerous  nature,  though  »> 
times  due  to  tn here ular,  syphilitic,  or  stercoml  ulcers,  to  the  hetilittg  of 
an  ulcer  following  the  detachment  of  the  slough  in  intussusceptioDy  or 
to  a  local  i zed  ch ron i c  pe r ito n  i  t  is.     The  n o n  *  m al  ign ant  tumo rs 
chronic  obstruction  are  polypoid  fibramata  or  lipomata. 


►hatea^ 


nc)' 
ni#i^ 


DISEABES  OF  THE  IKTESTTim. 


895 


I 


I 


I 


Stmptoms, — The  principal  sjmiptoms  of  acute  obstruction  are  pain, 
vomiting,  tympanyj  and  tumor.  Stoppage  of  the  bowels  is  an  iniportjint 
symptora^  tliough  not  always  pi^esent  throughout,  and  may  l)e  m  com- 
plete that  neither  gas  nor  fieces  escape.  Frequent  loose  movenieut%s  may 
he  present  at  an  early  stiige  of  intestinal  obstruction,  and  are  often  a 
chai-aeterMic  symptom  of  intiissuseei)tion.  When  ftecal  retention  is  the 
cause  of  obstruction,  numerous  ineticctive  dejeetious  are  common. 

The  pain  is  usually  sudden  and  severe,  and  often  colicky.  In  most 
cases  it  is  referred  to  the  abdomen  in  general,  but  occ^i^sionally  it  is  lo- 
cal izeil  in  one  or  another  region  of  this  cavity.  In  intussusception  the 
inititd  pain  may  be  of  gradual  onset,  and  is  often  manifested  ils  ten**smns. 

At  the  outset  teuderut*ss  is  not  mi  especial  featui  e,  and,  indeed,  it  is 
not  conspicuous  throughout  the  attack. 

Vomiting  occurs  with  great  frequency.  At  first  the  food  hist  taken  is 
expelled,  later  a  bile-stained  fluid  is  ejected,  and  eventually  a  y*41ow  fluid, 
the  contents  of  the  duodenum,  api>eiirs,  at  first  odorless,  but  becoming,  on 
or  alwut  the  third  day,  of  an  oflensive  odor,  the  so-cjilled  ffecal  or  sterco- 
raceous  vomiting.  There  is  no  satistactory  evidence,  however,  to  wtiimnt 
the  idea  that  the  contents  of  the  large  intestine  are  ever  vomited,  and  in 
intussusception  ftecaloid  vomiting  is  rare.  Tympanitic  detention  of  the 
abdomen,  as  a  rnlct  soon  makes  its  appeamnee.  It  may  be  enormous^ 
but  is  usually  moderate,  and  is  less  conspicuous  in  obstruction  from  in- 
tussusception thau  trom  strangulation.  A  palpable  tumor  is  of  great  fre- 
quency in  intussusception,  but  Is  only  occasionally  observed  in  the  other 
varieties  of  acute  obstruction*  The  tumor  is  composed  of  eircuniscril>ed 
distended  intestinal  coils,  often  with  visible  outline,  and  may  be  felt  as  a 
dense  object  in  the  case  of  abnormal  contents.  In  acute  olist ruction  from 
cancer  the  tumor  is  sometimes  palpable,  either  by  the  rectum  or  through 
the  abdominal  wall,  although  acutely  obstructing  cancer  is  usually  of  the 
annular  type,  causing  rather  a  stricture  than  a  tumor*  The  presence  of 
a  tumor  is  most  constant  in  intussusception,  being  apparent  in  nearly 
two-thirds  of  the  ciuses.  It  is  to  be  rect>gnized  on  examination  of  the 
abdomen  or  of  the  rectum,  more  commonly  of  both,  and  is  of  early  occur- 
rence, being  found  within  the  first  three  days  in  more  than  thi-ee-fourths 
of  the  eases.  It  is  iLsmitly  felt  in  the  course  of  the  large  intestine,  espe- 
cially in  the  region  of  the  descending  colon,  as  an  elongated  cylindric^ 
mass,  not  freely  movable,  and  often  temporarily  increiising  in  density 
during  spasmodic  and  painful  peristalsis.  If  the  tumor  is  low  down  in 
the  rectum  there  is  often  a  rehixed  sphincter,  and  the  finger  introdncetl 
into  the  rectum  usually  readily  feels  the  slit-like  opening  of  the  lo%ver 
end  of  the  invaginated  intestine.  When  the  abdominal  tumor  is  due  to 
obsti*uction  from  faeces,  it  may  occupy  the  entire  abdomen  or  be  limited 
to  the  course  of  the  colon.  It  is  elongated,  rounded,  nodular,  sligbtly 
movable,  hard,  and  dull  on  percuasiou.  Tlie  fttGixl  nature  of  the  tumor 
is  oftien  to  be  determined  by  a  rectal  examination. 
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The  temperature  is  frequently  elevated,  usually  only  to  a  moderatt 

extent,  especiully  atler  the  fii-st  day  of  obstruction  from  strangaUtion, 
and  may  be  subnormal,  parHeularly  when  Hymptoms  of  collapee  occur* 
On  the  coiitraiy,  if  peritoiiitLs  siipervt^neft  the  temperature  oontinueg  tBJ 
rise.     The  pulst^  at  the  outiiet  is  but  little  ailected,  l)ut  soon  beooiii4| 
quickened  and  teeble.     Hiccough  is  only  occasional,  though  the 
of  much  discomfort.     The  urine  is  usually  high-colored  and  scanty,  ea\H 
cially  when  there  is  excessive  vomiting,  and  may  contain  albumin 
indican. 

Chronic    obstruction  is  eharact/erized  by  persistent   constipatioa 
extending  over  a  i)eriod  of  months  or  years.     Weeks  may  elapse  with- 
out  a  movement  of  the  bowels,  or  scanty  dejections  may  pass  throTigk_ 
a  tuuuelled  or  channelled  f^eal  mass  in  the  colon.     Very  frequent 
chronic  obstruction  by  impacted  fi©ce.s  are  repeated  mucous  discha 
EuormoiLs  llecal  accnmnlations  may  exist  and^very  tew  symptooLs  arl^, 
pain,  nausea,  and  vomiting  may  rtvsuU.    In  rare  caseft  chronic  olistruetio 
from  impacted  foece.s  ma^^  be  followed  by  death  from  perforation  of  i 
intestine.     Chronic  ijitestinal  obstruction  from  stricture  or  tumor  is  ind 
cated  uot  only  by  long-standing  constipation,  l:mt  alstj  by  abdominal 
or  discomfort  often  referred  to  a  definite  point,  which  frecjuently  proTflf"^ 
to  lie  the  seat  of  the  obstruction.     There  is  progressive  loss  of  flesh  and 
strength,  with  not  infrequently  attacks  of  acute  obstruction,  which  ar** 
relieved  by  appropriate.^  treatment.    As  the  patieut  l>ecoraes  emaciated  the 
outlines  of  the  distendt^d  coils  of  intestiue  can  bc^  seen  beneath  the  wall  of 
the  abdomen*     There  is  visible  peristalsis,  associated  with  borborj'gmi. 
A  ix^ctal  examination  may  enable  the  se^it  of  the  stricture  or  tumor  to 
be  determined,  and  palpation  of  the  abdominal  wall  may  indicate  tte 
presence  of  the  tumor.      In  cases  of  irremediable  chronic  obstmctioD 
death  results  from  jJ regressive  exhaustion,  from  a  supervening  a<'ute  ob- 
struction,  or  from  peritonitis  following  perforation  above  the  point  of 
obstruction* 

DiAaxoais. — The  symptoms  suggestive  of  acute  intestinal  obstmctio 
— namely,  pain,  \'omiting,  tympany,  or  tumor,  and  arrested  alvine 
charges — may  Ix^  due  to  external  heruiie  :  hence  such  sources  of  ot 
tion  should  L>e  exehnled  Ijefore  internal  caiLses  are  considered.  Th 
8ym]>toms  of  acute  intestinal  obstruction  so  closely  simulate  those 
peritonitis  that  a  diUerential  diagnosis  between  the  two  affections  is  oftcfl"' 
of  extreme  difficult)^  and  frequently  is  maile  first  by  means  of  an  ex- 
ploratory laparotomy.  At  the  outset  the  early  presence  of  fever  ao^H 
general  abdominal  tenderness  are  suggesti\-e  rather  of  peritonitis  thanoiH 
intestinal  obstruction.  Persistent  vomiting  is  nioi^  frequent  in  obstme- 
tion  than  in  peritonitis.  The  causes  of  peritonitis  are  to  be  eliminated 
as  far  as  possible :  hence  evideuc«  of  antecedent  disease  should  be  sought 
in  the  gastmintestinal,  genital,  and  urinary  tracts,  in  the  biliary  ] 
and  the  pnncreas,  in  suppurating  or  necrotic  lymph-glands,  in 
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of  the  meseoteric  arteries,  in  latent  appendicitis,  and  in  snppnrating 
inflammiition  in  the  vicinity  of  the  peritoneum. 

The  symptoms  of  acute  intestinal  obstruction  are  sometimes  simulated 
by  the  results  of  a  severe  blow  upon  the  abdomen,  the  after-effects  of 
difiiciilt  and  prolonged  laparotomies,  the  reduction  of  a  h(*rniji,  and  at- 
tacks of  biliary  or  renal  colic.  The  history  of  the  caiie^  the  localizatiou 
of  the  pain,  and  the  absence  of  jaundice  and  Iniematuria  are  usually  suffi- 
cient to  exclude  these  passible  sources  of  error  in  diagnosis.  Time  often 
is  neeessaiy  to  determine  whether  the  condition  is  one  of  acute  iuterniil 
mechanical  obstruction  or  a  localized  or  diffuse  peritonitis. 

The  part  of  the  bowel  obstructed  is  suggested  by  the  history  of  the 
case,  the  appeamnce  of  the  alxlomen,  and  rectal  examination^  In  ob- 
struction of  the  muM  intestine  the  abdominal  distention  is  present  at 
fii-st  in  the  epigaistric  and  umbilit^al  regions,  and  the  tension  is  olten  tern* 
porarily  reduced  by  vomiting.  The  urine  is  scardy  and  contains  an 
excess  of  indiean,  and  the  symptoms  of  collapse  usually  i^ccur  %vithin  foui* 
days  after  the  onset  of  the  symptoms.  In  obstruction  of  the  large  intes- 
tine fecaloid  vomiting  is  generally  absent  or  of  late  occurrence,  the  ab- 
domen is  enlarged  at  first  in  the  flanks  and  in  the  region  of  the  trans- 
verse colon,  and  a  palpable  tumor  is  often  to  be  recognized.  Tenesmus 
and  discharges  of  bloody  mucus  are  frequent. 

Digital  exploration  of  the  rectum  may  disclose  an  intussusception,  a 
tuniiir,  a  stricture,  or  hai^dened  f^ces  when  the  large  intestine  is  ob- 
structed. The  determination  of  the  capacity  of  the  large  intestine  by 
injections  of  warm  water  is  of  value  when  examination  by  the  finger  is 
oegative.  A  bulb  syringe  usually  suffices  for  this  purpuse.  The  patient, 
anaesthetized  if  nec4?s8ai'yj  should  be  placed  on  the  back,  with  the  hips 
raised,  or  on  the  right  side.  A  soft.  rubl>er  tube  should  l>e  introduced 
into  the  rectum  for  several  inches,  leakage  through  the  anus  being  pre- 
Tcuted  by  compresses  around  the  inserted  tube,  which  is  connected  with 
the  syringe.  The  capacdty  of  the  large  intestine  of  an  adult  is  six  quartvS, 
that  of  the  rectum  three  pints.  The  entrance  of  the  larger  quantity 
of  water  would  indi(3ate  that  obstruction  was  at  or  above  the  ciecum, 
whereas  obstruction  in  the  region  of  the  sigmoid  flexure  would  Ije  sug- 
gested if  only  the  smaller  quantity  of  water  could  be  introduced.  The 
earlier  the  capacity  of  the  large  intestine  is  thus  determined,  the  sjifer, 
since  Thomas  reports  rupture  of  the  intestine  in  a  case  of  intussus- 
ception from  an  enema  injected  under  light  pressure  on  the  thii^d  day. 
Exploration  of  the  large  intestine  by  means  of  a  flexible  tube  is  of 
but  little  value,  since  its  entire  length  may  be  passed  through  the  anus, 
and  the  tube  l3e  found,  on  digital  examination,  coiled  within  the  rectum. 
The  attempt  to  introduce  a  rigid  tube  may  be  dangerous,  although  rarely 
an  unusually  long  rectum  may  permit  the  tip  of  the  tube  to  be  felt  tlii-ough 
the  abdominal  wall  al>ove  the  pelvis. 

In  determining  the  cause  of  the  obstruction  it  is  to  be  remembered 
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tbat  practically  sixty  per  cent  of  all  cases  of  acute  internal  tiiechaDical 
obstnietioii  are  due  to  stniugiilation  from  bands,  cords,  twists,  or  kDOt% 
and  forty  per  cent,  to  intiLssmsception*  The  iiaiui-e  of  the  cause  is  to  be 
inferred  from  a  knowledge  of  the  poit  of  the  bowel  affected,  the  age  of 
the  patient,  the  spet*ial  symptoms,  and  the  i^liitive  fi'equeucy  of  the  set- 
eral  causes  of  olvstrnetioiL  Acute  obstruction  of  the  large  iiitCStJIie  k 
due  to  intuHsuseeption  or  twists  in  eighty  x>er  cent*  of  the  cases*  If  tJie 
patient  is  under  thirty  years  of  age,  intnssusception  is  more  common  than 
twist,  and  is  indicated  by  tenesmus,  tumor,  and  bloody  stools.  The  ca- 
paeity  of  the  colon  as  determined  by  injection  is  likely  to  lie  greater  m 
intussusception  than  in  twist,  since  the  former  is  neai*  the  ca?cum  in 
seventy- tive  per  cent,  of  the  cases,  while  twist  is  at  the  sigmoid  flexure 
in  fifty  per  cent.  If  the  patient  is  over  thirty  yeai'S  of  age  and  the  eri- 
dence  of  intussusception  is  lacking,  the  olist ruction  is  likely  to  be  dneto 
strangulation  or  a  twist  in  which  the  symptoms  are  acute,  or  to  a  tumor 
or  stricture,  a**ute  obstruction  from  whieh  is  preceded  by  symptoms  of 
chronic  oKslructionj  and  the  prestmce  of  which  may  be  indicated  by  reeUil 
vxamiuation.  Strangulation  aflfect^  that  part  of  the  large  intestine  near 
the  sigmoid  flexure^  while  obstruction  from  cancer  or  stricture  usiigt^ 
tiikes  place  below  this  region.  Tumor  and  strictui-e  are  the  eommoiMtl^ 
causes  of  acute  obstruction  of  the  large  intestine,  but,  as  already  stated 
are  usually  preced*_Hi  by  symptoms  of  chronic  obstruction* 

Acute  mechanical  olistruction  of  the  small  intestine  not  duetogiU* 
stones  or  foreign  bodies  is  the  result  practically  of  strangulatioii*  Gal 
stoness  are  to  be  eHniinat(*<l  by  their  usual  occurrence  after  the  age 
fitlty,  the  previous  symptoms  of  cholelithiasis  in  one-half  the  eases,  t 
late  occiuTence  of  tympany,  and  the  ocaisioiial  i*ecognitron  by  palpslioii 
of  a  hard,  movable  nodule  in  the  abdomen.  The  histiiry  of  the  case  when 
the  r€\sistancc  is  palpable  may  indicate  the  [iresent^  of  a  foreign  bodf« 
Strangulation  is  due  to  adhesions  in  seven-tenths  of  the  cases  and 
vitelline  remains  in  one-tifth*  It  is  of  importance  to  remember  that 
causes  of  stmngubition  of  the  small  intestine  are  to  be  found  in  the  1 
abdomen  in  four-fiJiths  of  the  eases. 

The  diagnosis  of  chronic  obstruction  is  readily  made  from  the 
sistent  constipation.     The  presenc^^  of  impacted  fteces  may  be  r 
on  physical  examination  of  the  abtlouK^n  and  rei-tum,  and  freedom  from 
discomfort  and  constipation  after  their  removal  niakt^s  the  diagnosis  clear, 
If  relief  is  not  ex|>erienced,  the  presence  of  a  stricture  or  tumor  is 
vious,  especially  when  distended  intestinal  coils  are  visible,      Abdoi 
inal  paljjation  may  reveal  the  presence  o(  a  tumor,  or  rectal  exploratii 
may  disclose  or  make  probable  a  stri<!tnre  or  a  tnnior,  the  nature  of  whi< 
is  usually  to  \m  determined  only  by  an  exploratory^  laparotomy, 

PEOGX0B18. — Acute  intestinal  obstruction  is  a  grave  affection,  bat  t 
prognosis  varies  especially  in  accordance  with  the  c^iise,  Obstrueti' 
Irom  strangulation  is  almost  uniformly  fatal  unless  timely  surgical  tre^- 
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ment  has  afforded  relief.  Symptoms  of  collapse  early  arise,  and  death 
nsuaUy  results  between  the  second  and  the  fourth  day.  Possible  excep- 
tions to  the  rule  are  to  be  admitted,  for  in  I'are  instiiuces  relief  from  the 
symptoms  hiis  followed  medical  treatment.  A  spontaneous  reduction  of 
the  strangulated  intestine  and  the  reversing  of  the  twist  are  conceivable, 
though  not  sufficiently  probable  to  be  offered  in  evidence  against  surgiciil 
treatment.  In  obstruction  from  intiLssusception  death  occurs  with  the 
greatest  frequency  between  the  third  and  the  fifth  day,  although  sponta- 
neous recovery  sometimes  takes  phiee  by  a  reduction  of  the  intussuscept4^ 
intestine  or  by  its  dischai^ge  as  a  slough.  The  mortality"  is  least  sevei'e 
in  ease  of  the  rectal  variety.  Of  thirty -five  cases  of  other  varieties  of 
intussiLSceptiou  treated  medically,  seventy  per  cent,  ilied  and  thirty  per 
cent,  recovered.  The  surgical  treatment  of  this  siffection  in  thiity-six 
cases  showed  a  mort^ility  of  eighty  per  cent.  In  obstruction  from  gall- 
stones two-thirds  of  the  eases  medically  treated  recovered.  Of  the  cases 
tr^ited  surgically,  one-fifth  recovered.  Obstruction  trom  fteces  sometimes 
proves  the  cause  of  death  by  perfonition  of  the  bowels  or  from  the  pro- 
gressive eufeeblement  of  a  person  already  debilitated  by  age  or  disease^ 
In  obstruction  from  strictui"es  and  tumors,  although  recovery  from  the 
immediate  symptoms  may  take  place  under  medical  treatment,  a  radi- 
cal cure  is  to  tw?  obtaintMl  only  by  surgical  measui'cs.  The  frequeut 
malignant  nature  of  the  strictui-e  or  tumor  usually  makes  such  treatment 
merely  palliative,  even  if  the  patient  recovers  from  the  effects  of  the 
opeitition. 

Treatment. — In  acute  intussusception  all  food  should  be  withdrawn 
for  the  time  being,  and  the  bowels  should  be  kept  completely  at  rest  by 
full  doses  of  opium,  which  should  usually  be  given  in  suppositories.  As 
the  formation  of  adhesions  practically  puts  an  end  to  tlie  possibility  of 
withdrawing  the  iutussuscepted  intestine,  immediate  efforts  should  be 
made  to  get  the  gut  into  its  normal  position.  The  best  method  of  doing 
this  is  to  put  the  etherized  patient  in  an  inverted  position,  and  adminis- 
ter, by  means  of  a  fountaiusjTringe,  elevated  from  six  feet  tor  an  infant 
to  fifteen  feet  for  an  adult,  warm  saline  solutions  of  olive  oil,  the  nozzle 
of  the  syringe  being  inserted  up  to  the  sigmoid  flexure;  whilst  full  of 
fluid,  under  pressure,  the  l>owel  should  be  systematically  compressed  and 
kneaded  from  below  upward,  great  care  being  exercised  not  to  use  undue 
force,  whilst  from  time  to  time  the  patient  is  well  shaken.  If  no  success 
attends  this  procedure,  dilatation  of  the  intestines,  by  forcing  into  them 
from  a  large  india-rubber  bag  two  to  four  gallons  of  atmospheric  air,  or,  as 
preferred  by  Senn,  hydrogen  gas,  may  be  tried.  The  practice  of  injecting 
into  the  intestines  a  solution  of  sodium  bicarbonate  followed  by  one  of  tar- 
taric acid  seems  to  us  somew^hat  risky,  on  account  of  the  difficulty  of 
coutrolUng  the  amount  of  gas  evolved*  After  the  first  twenty  four  houi-s 
of  intussusception,  hydrostatic  and  pneumatic  treatments  are  alike  dan- 
gerous ;  the  case  should  be  at  once  operated  upon,  or  be  left  to  nature. 
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aided  by  careful  feeding  with  small  quautities  of  stixing  broths,  warm 
IcK^al  applications,  and  the  persistent  use  of  opium  to  mild  narcottsoL 
If  during  the  treatment  the  stomach  becomes  very  much  distended^  it 
may  be  washed  out,  ofteu  with  advantage. 

In  the  caae6  collect^l  by  Fitz  the  mortality  without  laparotomy  wag 
sixty-nine  per  cent,,  with  operation  eighty -three  per  e^nt*  In  Ashhurst'* 
statistics  the  moiHality-rate  with  operation  wj^us  about  seventy  per  cent, 
prat-^tically  the  same  lis  that  of  a  hixge  numl^er  of  casee  not  operated  upon 
collected  by  Leichtenstern.  Impro\ing  technique  will  probably  lesBBD 
somewhat  the  surgical  mortalityj  but  at  present  the  exact  value  of  lapa- 
rotomy in  intussusception,  especially  if  the  patient  is  an  infant,  has  not 
been  determined.  The  operation,  if  performed  at  all,  should  not  be 
postponed  longer  than  twenty-four  hours.  Enterotomy  may  be  prac- 
tised as  a  late  operation  when  the  abdominal  distention  and  distress  are 
very  great. 

In  eases  of  chronic  ol>struction  of  the  bowels,  if  relief  is  not  aflorded 
by  careful  reguhition  of  the  diet,  treatment  of  catarrh  or  other  caaaaCiTt 
or  complicating  disorder,  and  the  use  of  very  mild  laxatives  and 
with  opium  and  l>elladonna  as  required,  laparotomy  should  be  perfor 
followed,  if  the  obstruction  bt*  found  irremovable,  by  euterectomy,  if  1 
patient  be  strong  enough^  or  by  the  formation  of  a  false  anus. 


CANCER    OF   THE    INTESTINE. 

Although  cancer  of  the  intestine  is  the  most  frequent  mechanical  < 
of  chronic  int4.\stinal  obstruction^  it  often  occurs  without  pit>ducing 
result,  and  therefore  it  requires  separate  consideration. 

Etiology.— Intestinal  cancer  is  more  common  in  men  thau  in  womeo, 
especially  after  the  age  of  fifty.  The  importance  of  local  causes,  par- 
ticularly the  mechanical  action  of  fteces,  is  suggested  by  the  ahnoil 
invariable  presence  of  the  disease  in  the  large  intestine,  its  oocurretice 
in  the  rectum,  according  to  Lenbe,  in  four-fifths  of  the  cases,  and  its  limi- 
tation to  the  cfficum,  or  to  the  signioitl,  splenic,  and  hepatic  flexures,  in 
the  remaining  fifth. 

Morbid  ANAToarr. — For  practical  purposes  all  maliguant  tumore 
of  the  intestine  are  included  in  the  description  of  cancer^  since  it  is  t^ 
latter  that  is  oftenest  prcvsent,  and  its  symptoms  do  not  differ  from  those 
produced  by  sarcoma  or  lyniphonia.  From  the  eafidy  recognized  physi- 
cal characteristics,  soft>  hard,  and  gelatinous  cancers  are  differentiated. 
The  distinction  between  malignant  adenoma  and  t^ant^r  is  one  of  but  little 
vahie,  since  the  epithelioid  cells  of  cancer  are  often  cylindrical,  as  are 
those  of  adenoma  and  niidignant  adenoma.  ^lulignant  adenoma  preeeatB 
th**  clinical  characteristics  of  cancer,  and  the  distinction  between  adenoma 
and  malignant  adenoma  is  to  be  determined  only  by  the  lapse  of 
The  gross  appearances  of  cancer  of  the  intestine  do  not  differ  esssent 
from  those  of  cancer  of  the  stomach  or  of  the  esophagus.    It  arises  in  thtT 
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deeper  portion  of  the  mucous  Biembrane,  and  as  it  increajsea  in  size  ex- 
tendii  laterally  and  in  depth  and  projwts  in  the  form  of  a  nodule.  This 
continues  to  enlarge,  and  may  exist  above  the  surface  of  the  int-e^tine 
as  a  tlattened  induration  with  siiarply  defined,  perhaps  everted^  edges, 
either  isolated  or  ttssociated  with  smallei'  nodules.  The  cancerous  ^'owth 
may  also  encircle  the  intestinal  tube  and  form  a  broad  or  narrow  ring. 
The  overlying  mucous  membrane  becomes  destroyed,  and  superticia!  por- 
tions of  the  cancer  die,  and  are  rubbed  oft'  or  torn  away,  an  ulcerated 
surface  remaining.  As  the  disease  extends  to  the  subnmcous  and  mus- 
culai*  tissues  it  invades  the  neighboring  tissues  or  organs,  the  ulcer  be- 
comes deepened,  and  perforation  of  the  intestine  may  result,  with  the 
establishment  of  communication  between  adjacent  coiLs  of  intestine  or 
with  the  bladder  or  the  vagina.  Multiple  nodules  are  likely  to  appear 
in  the  peritoneum,  and  to  be  found  in  the  liver,  in  the  lungs,  and  even 
in  the  more  remote  portions  of  tJie  body. 

Symptoms. ^-Cancer  of  the  intej^tiue,  as  a  rule,  causes  no  suggestive 
sympt/oms  referable  directly  to  the  intestine  until  ulceration,  stricture,  or 
tumor  is  apparent,  and  the  disea^  exists,  therefore,  often  for  a  long  time 
before  Ob  presence  is  suspectetL  Irregular  action  of  the  bowels  may  be 
present  lor  years  without  other  disturbance  until  loctilized  pain,  slight 
tenderness,  and  perhaps  ill-defined  induration,  occur.  The  pain  at  the 
outset  is  manifested  as  a  sense  of  constant  though  slight  discomfort,  but 
in  the  course  of  time  becomes  colicky  in  character,  its  severity  inci-ejising, 
and  when  in  the  rectum  has  the  characteristics  of  tenesmus.  In  rectal 
cancer  a  dull  ache  may  be  referred  to  the  siicral  or  coccygeal  region,  and 
the  desire  for  defecation  is  frequent  and  irresistible,  evacuations  of  the 
bowel  being  followed  by  temporary  relief.  Of  especial  importance  in 
exciting  suspicion  of  cancer  in  eonueetion  with  the  above  symptoms  is 
lijss  of  flesh  and  strength  out  of  proportion  to  the  discouifort  from  which 
the  patient  suffem.  Cachexia  results  despite  the  good  appetite,  the  normal 
digestion,  and  the  freedom  from  change  in  the  quality  and  quantity  of  the 
excrement.  The  f^ces  are  sometimes  ribbon-like  or  furrowed  when  the 
lower  part  of  the  intestinal  canal  is  narrowed  by  a  cancerous  stricture. 
The  serious  nature  of  the  symptoms  is  oftcm  fii-st  suggested  by  the  presence 
of  blood  or  of  blood-stained  mucus  in  the  dejections,  and  the  suspicion  of 
an  ulceration  becomes  strengthened  by  the  presence  in  the  intestinal  dis- 
charges of  pus  or  shreds  of  tissue,  the  cancerous  nature  of  which  is  some- 
times to  l)e  recognized  on  microscopical  examination.  With  the  occur* 
rence  of  ulceration  pain  and  diarrhcea  become  constant  and  severe,  the 
appetite  fails,  digestion  weakens,  and  there  is  rapidly  increasing  jjaUor 
of  the  skin. 

The  symptoms  indicative  of  the  progress  of  cancer  of  the  intestine 
towards  the  formation  of  a  stricture  have  already  bt^n  mentioned  in  the 
article  on  intestinal  obstruction.  It  may  be  repeated,  however,  that  an 
attack  of  acute  intestinal  obstruction  may  first  excite  the  suspicion  of  a 
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cancer,  and  that  repeated  attacks  of  acute  obBtrnction  with  intervateof 
comparative  comfort  ai^  ottciiest  due  to  cancer  of  the  intestine.  A*  a 
rule,  however,  constrict iii<,'  caiia^r  of  the  int^estioe  produces  symptouui 
mther  of  chronic  than  of  acute  obstruction. 

The  formation  of  a  visible  or  palpa!>le  tumor  in  cancer  of  the  intestine 
belongs  usually  to  the  laic  stage  of  its  prai^rcf*^,  and  m  more  likely  to  take 
place  wlxen  the  cancer  affects  either  the  caecum  or  the  rectum.  The 
tumor  is  largely  due  to  the  extension  of  the  disease  to  the  tii^sues  ontmde 
the  intciitine.  It  may  be  compaseti  hi  part  of  coils  of  intestine  united  by 
can(*erous  adhesion  and  in  part  of  retained  intestinal  contents.  Varb- 
tious  in  the  shape  and  consistency  of  the  tumor  thus  arise,  and  not  infre- 
qnentiy  rai>id  modihcatkins  in  size  result  from  diminutiou  or  increase  is 
the  mum  of  the  accnniulated  intestinal  contents.  The  tumor  may 
small,  dense,  nodular,  tloating  or  hxed,  sui>erficial  or  dt?ep-seated. 
may  be  large,  runnded,  and  smooth,  causing  a  projection  of  the  abdomi«j 
nal  wall,  especially  conspicuous  in  an  emaciated  person^  There  may 
but  little  change  in  the  apparent  size  of  the  tumor  for  weeks  or  mool 
or  the  mass  may  attain  the  size  of  an  iulant\s  head  in  the  coarse  of  a 
weekSj  the  growth  being  so  rapid  and  the  consistency  so  soft  as  to  b^ 
the  presence  of  fluid. 

If  strictni*e  is  present,  the  abdomen  is  enlarged^  and  distended  coils  of 
intestine  are  often  easily  recognized.  If  the  cancer  progresses  withonls 
tendency  U^  stricture,  there  may  be  nothing  abnormal  in  the  appearaccs 
of  the  abdfmien,  or  it  may  lie  even  Hattened. 

On  rectal  examined  ion  the  cancerous  growth  is  often  found  within 
reach,  and  secondary  tumors  in  Douglas's  fo^sji  are  fr^'t|uenHy  felt  wheo 
palpation  of  the  abdomen  fiiils  to  reveal  the  primary  *'anccr. 

When  the  significant  conditions  of  ulceration,  stricture,  and  tumor 
become  apparent  the  conrvse  of  cancer  of  the  intestine  is  usually  rapidly 
progn^ssive,  and  a  latal  termination  may  be  expected  within  six  mont 
or  a  year.     A  sji^^etlily  fatal  issue  follows  perforation,  which  sometimes, 
takeii  place ;   usually  death  results   from  progressive  loss  of  flesh  an< 
strength,  with  eventual  a*d ema  of  the  lungs.     Frequent  complicatio 
are  hydro nephrosLs  and  fibrous  nephritis,  due  to  stenosis  of  one  or  lx»rb 
ureters  from  the  extension  of  the  cancerous  infiltration  to  their  wall.     A. 
fatal  termination  is  often  hiistened  by  the  production  of  a  ctuieeroos 
tonitls,  or  by  the  occurrence  of  a  septic  infiH'tion  in  consequence  of 
formation  of  a  recto- vesical  fistula.     Death  sometimes  occurs  sudd 
and  unexpectedly  from  embolism  of  the  pulmonary  artery  secondary  Ui  a 
thrombosis,  which  occasionjilly  occurs  in  the  iliac  vein. 

DiAGNOSiB.^The  cancerniLS  natum  of  the  ulcer  or  stricture  of  the 
testine  which  is  invisible  or  beyond  the  reach  of  the  finger  is  usually 
be  diagnosticated  only  by  means  of  an  explorat4>ry  operation,  and  the 
canceroiLs  nature  of  a  tumor  of  (he  intestine  is  often  to  be  arrived  at  only 
by  exclusion,  unless  the  removal  of  a  fragment  of  the  larger  ai 
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growths  by  means  of  an  aspirator  has  led  to  the  positive  diagiiasLs  of  its 
Datiire.  Fiscal  tumors  are  eUminated  by  appropriate  treatment.  An 
occasional  s^ource  of  error  is  chroiue  appendi<^itis,  which  niiiy  prodnee 
an  induration  in  the  vicinity  of  the  caecum  aud  be  combined  with  ftecal 
retention  and  .slimy  dejections.  In  doubt fn!  cases  exploratory  lapa- 
rotomy is  to  be  recommended,  siuce  a  cnre  is  to  be  expected  if  the 
diseiise  is  of  intiaaimatorj^  orij^io,  and  the  prognosis  is  not  changjetl  if 
cancer  is  present.  Most  important  in  the  exclusion  of  other  abdominal 
tumors  which  might  simulate  cancer  of  the  intestine  is  inflation  of  the 
bowel,  which  serves  U)  t^how  the  i"elation  of  the  tumor  to  the  course  of  the 
large  intestine,  its  usual  seat. 

Peognosib. — The  prognosis  of  cancer  of  the  intestine  when  treated 
medically  is  invariably  fatal.  When  treate*!  surgic4illy  the  result  varies 
largely  in  accordance  with  the  seat  of  the  tumor  and  the  time  of  its  dis- 
covery. If  low  down  in  the  reetiim,  where  it  is  often  early  recognized, 
perniiinent  or  prolongeil  freedom  from  the  disease  has  repeatedly  been 
observed  after  operation.  The  prognosis  of  cancer  in  other  portions  of 
tiie  intestinal  tract  is  to  l>e  considered  as  fatal,  since  the  symptoms  of  its 
presence  usually  become  manliest  at  a  time  when  the  disease  has  extended 
to  other  ])arts  and  complete  removal  is  impassible. 

Treatment. — ^Medical  treatment  of  cancer  of  the  intastine  consists 
solely  in  the  relief  of  pain  by  opiates  and  the  combating  of  oljstrnetion 
by  suitable  diet,  hixativas,  and  enemata,  and,  in  case  of  eventual  need, 
by  punctures  of  the  intestine  with  a  hollow  needle.  J.  G.  Bhike  suc- 
ceeded in  keeping  a  patient  alive  for  eighteen  weeks  during  which  there 
was  complete  obstruction.  During  this  time  the  intestine  was  puncture<l 
one  hundred  and  fifty  times,  some  eight  ounces  of  liquid  faeces  being 
removed  each  time. 


CONSTIPATION.     OBSTIPATION.     COSTIVENESS. 

Definition. — Sluggish  action  of  the  bowels. 

Etiology. — The  intestinal  contents  are  forced  onward  as  the  result  of 
peristalsis ;  from  twelve  to  twenty  houi-s  are  necessary  for  their  passage 
fi'om  the  csecum  to  the  anus,  although  but  four  houi-s  are  requii^l  for 
their  journey  from  the  pylorus  to  the  csecum.  The  arrest  of  the  peri- 
stidsis  by  mechanical  obstruction  is  considered  in  the  article  on  intestinal 
oljstruetion*  When  peristalsis  is  checked  by  atony  of  the  muscular  coat 
from  congenital  weakness  or  acquired  degeneration,  by  deficient  nervous 
excitability,  or  by  peculiarities  of  the  contents,  pei-sistent  constipation  is 
the  result.  Congenital  wtmkness  may  be  the  cause  of  the  enormous  en- 
largement of  the  colon  which  is  at  times  seen  in  young  children,  and 
which  persists  despite  the  induction  of  free  evacuations  by  means  of 
appropriate  treatment.  Acquired  degeneration  of  the  muscle  is  of  fre- 
quent occurrence  in  chronic  catarrhal  enteritis,  in  chronic  peritonitiSj  and 
in  amyloid  disease  of  the  intestine.     Deficient  nervous  excitability  may 


904 


DISEASiB  OF  THE  DIGESTITE  APPABATUS. 


be  due  to  organic  disease  of  the  brain  or  spinal  cord,  or  to  fdnctioiml 
derangement,  as  in  neiii^asthenia,  hysteria,  and  certain  forms  of  insanity^ 

or  to  local  affections  of  the  intestine,  fis  ehronie  passive  congestion  or  in- 
te*stiniil  catarrh.  The  excitability  of  the  nervous  apparatiiK  of  the  intes- 
tine varies  in  individuals,  and  is  weakeued  by  sedentary  habits  and  negli- 
gence. The  intestinal  contents  become  abnormal  and  o^use  to  prodacej 
the  neceiisary  excitation  Imth  from  an  excess  iind  from  a  diminution  oj 
vegetable  constitnents,  A  deficiency  of  liquid^  whether  due  to  a  (hy 
diet  or  to  profuse  sweating,  as  in  excessive  muscular  work  or  fever,  is  of 
mai*ked  importance  in  the  causation  of  constipation ;  but  an  abiindaiic^ 
of  milk  in  some  pei'sons  produces  this  result.  Muscular  spasm  in  tbe 
lower  part  of  the  rectum,  ofteuest  excited  by  a  painful  fi.ssure  of  the  anus 
and  sometLmes  by  ulceration  of  the  mucous  membrane,  irritable  prostate^ 
a  retroflexed  uterus,  or  a  displacetl  ovary,  at  times  proves  a  cause 
obstruction.  Many  writers  assign  importance  to  wtnikness  of  the  abdoi 
nal  muscles  resulting  from  repeated  pregnancies  or  due  to  t^e  exce»4i 
accumnlation  of  fat. 

SYitPTOMS. — The  effects  of  habitual  constipation  vary  extremely,  bat 
are  most  exaggerated  in  persons  of  a  nervous  temperament^  who  com- 
plain of  headache,  dizziness,  mental  sluggishness,  ilepression  of  spirits, 
and  wakefulness,  with  lo.^  of  appetite  and  a  coated  tongue.  The  ner\"ont 
symptoms  are  frequently  attributed  to  the  alBorption  of  the  toxic  prod' 
nets  of  decomposition  in  the  intestine.  Ffeces  and  putrefactive  bac- 
teria, however,  are  the  normal  contents  of  the  large  intestine,  in  which 
the  faecal  ret4^ntion  takes  pla<^e,  and  there  is  no  exact  evidence  that  any 
undue  al3Sor]>tion  of  putrefactive  products  occuiu 

The  tendency  of  prolonged  constipation  is  to  the  accumulation 
fflBces,  resulting  in  ifccal  impaction.     Increasing  distention  of  the  abdo-; 
men  then  takes  place,  and  distended  coils  of  intestine  are  at  times  to 
be  seen,  especially  in  a  thin  person.     The  accumulated  f^Boes  are  Utniid 
especially  in  the  rectum,  sigmoid  flexure,  descending  colon,  and  c^ecam, 
more  rarely  at  the  splenic  and  hepatic  flexures,  and  may  l:>e  present 
simultaneously  in  various  parts  of  the  laige  intestine.     Palpable  tumors 
but  little  sensitive  to  the  touch  result^  and  are  to  be  felt  through  the  ab- 
dominal wall,  and  the  nature  of  the  mass  when  in  the  rectum  i&  readily 
determined  on  digital  examination.     The  local  effects  of  the  faecal  ttimo] 
vary  considerably.     The  impaction  of  fseces  in  the  rectum  nsually  giT< 
rise  to  frequent  distress  from  the  constant  desire  for  evacuation^  althoi 
only  a  small  quantity  of  slimy  matter  escapes.     In  consecpienoe  of  l 
pressure  of  the  ma^ss  upon  the  wall  of  the  rectum  there  is  passive  oonge^j 
tion,  indicated  by  piles  and  leucorrhcea,  or  pain  wheu  the  pelvic  pie: 
of  nerves  is  compresse<i    Impacted  fteces  elsewhere  in  the  large  intestir 
may  prove  discomforting  from  their  weight  and  mobility,  and  may  bB 
mistaken  for  an  abdominal  neoplasm.     Ulceration  of  the  mucous  mejo- 
brane  in  contact  with  the  fiscal  mass  may  occur,  and  attention  has  been 
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called  to  tiie  possibility  of  the  production  of  strictures  io  the  healing  of 
sach  ttlcei*s.  Ulceration  of  the  CLecnin  rarely  results  from  the  presence 
of  fflBcei?  in  this  part  of  the  Uowel,  but  painful  tumors  in  the  right  iliac 
fossa  may  be  due  to  the  association  of  appendicitis  with  faeces  in  the 
csecum.  Reteution  of  scyhala  in  diverticula  of  the  colon  may  be  fol- 
lowed by  an  inflammation  of  the  wall,  extending:  to  the  peritoneum  or 
into  the  mei^^colon.  F^eeal  retention  in  the  sigmoid  flexure  is  an  impor- 
tant element  in  the  production  of  twist  of  this  part^  partly  by  elongation 
of  the  loop  resulting  from  the  long-continued  traction,  and  partly  because 
the  weight  of  the  loop  fiicilitatea  its  turning.  The  occurrence  of  attacks 
of  acute  intestinal  obstruction  from  impacted  faeces  has  already  been 
mentioned* 

Diagnosis* — The  diagnosis  of  chronic  constipatiou  is  usually  readily 
made  from  the  history  of  the  ame  and  fixim  the  effect  of  treatment.  It 
is  to  be  rememl>ered,  however,  that,  although  one  daily  evjicuation  of 
the  bowels  is  the  custom  of  most  healthy  adults,  exceptional  persons  are 
found  in  whom  one  movement  every  three  or  four  days  is  considered 
to  be  normal-  It  is  also  important  to  bear  in  mind  that  frequent  mo\'e- 
nient6  of  the  ImjwcIs  and  abundant  wlimy  discharges  may  be  associated 
with  and  result  from  cbronic  constipation.  The  discharges  may  appear 
normal  when  the  impacted  fsecal  mass  is  tunnelled  or  channelled,  but  are 
usually  hardj  dry,  and  lumpy,  sometimes  resembling  sheep-dung. 

Treatment. — In  the  treatment  of  chronic  constipatiou  it  is  a  matter 
of  the  first  importance  to  remove  the  cause.  In  a  large  proportion  of 
cases  constipation  in  part  or  altogether  depends  upon  Bedentary  habits, 
so  that  systematic  graded  exercise  must  be  insisted  upon,  in  the  oi>eu  air 
if  possible,  in  the  gymnasium  or  training-quarters  if  necessary.  Along 
with  the  general  exercise,  which  should  be  carried  far  enough  to  get  the 
person  into  good  muscular  condition,  should  be  ai^*^>ciated  movements 
which  are  especially  adapted  to  strengthen  the  abdominal  mnsclevH  and 
increase  the  activity  of  the  abdomiaal  circulation  ;  many  of  the  so-called 
''Swedish'*  movements  are  valuable  for  this  purpose.  They  should  be 
t;iught  to  the  patient  and  rigorously  carried  out  daily.  In  some  cases 
good  is  achieved  by  the  patient  lying  on  his  back  and  rolling  around  and 
around  on  the  abdomen  daily  for  ten  to  twenty  minutes  a  large  ball  of 
heavy  wood  or  iron*  The  habit  of  defecation  at  a  certain  time  must  also 
be  formed  j  for  moat  persons  the  morning  hour  is  the  most  convenient ; 
the  time  of  day,  however,  Ls  a  matter  of  no  importance  from  the  purely 
medical  stand-point,  though  the  daily  regularity  is  essential. 

Constipation  is  very  often  associated  with  hypochondriasiSt  so  that 
care  mast  be  exercised  not  to  enhance  the  importance  of  the  symptom  iu 
the  sensitive  consciousness  of  the  patient 

If,  as  is  frequently  the  case,  the  subject  habitually  naes  fluids  in  small 
amount,  the  habit  of  free  water-drinking  fiboiild  be  formed,  in  the  hope 
that  the  intestinal  as  well  as  the  other  secretions  will  be  rendered  mone 
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abuodaDt,  At  least  in  the  United  States,  it  is  well  to  caution  the  patient 
a^iust  the  taking  Df  very  large  qiiimtities  of  icecold  drinks^  which  are  j 
especially  deleterioiLS  when  there  in  chronic  gastric  catarrh  or  atony  of 
the  digest i^e  organs.  From  eight  to  sixteen  ounces  of  water  drunk  al 
bedtime,  or  upon  rising  in  the  morning,  or^  better,  at  each  time,  are  aftn 
distinctly  cliective  in  promoting  morning  defeeatioiL 

The  character  of  tiie  fo<.Ml  taken  must  be  adapted  to  the  indiTidnal 
case.     The  law  is  that  the  greater  amount  of  the  residue  incapable  of  di-l 
gestion  in  the  food  the  greater  its  laxative  influence;  witness  the  eontrasir' 
iiig  hiil>itual  conditions  of  Ihc  dog  and  the  cow  :  hence  laxative  artielea 
of  food  iu-e afresh  or  dried  fruits,  all  green  vegetables,  and  various  graiM 
giound  entire,  that  is,  without  separation  of  the  hull  fix>m  the  starchy  in- 
terim ir.      8ug-ars  and  substances  containing  them  are  laxative^  although 
they  are  altogether  digested.      Among  the  individual  articles  of  food^B 
cnicked  oats  and  rolled  oats  stand  pre-eminent ;  they  ai*e^  however,  pmb-" 
ably  not  superior  to  rolled  w  heat  as  a  laxative,  and  are  distinctly  less  di- 
gestible,    Graham  and  other  forms  of  bread  made  of  unlK)Ued  flour  are  J 
much  superior  to  white  bi'ead.    Rice  is  scarcely  laxative.    OiK  especially' 
vegetable  oils,  such  as  that  of  the  olive,  are  mostly  laxatives,  and  when 
they  can  be  digi^ted  are  very  valuable  additions  to  the  diet^     Especially 
is  this  the  case  when  along  with  the  constipation  there  is  a  tendency  to 
failure  of  the  general  nutrition.     Some  persons  with  ver>^  feeble  digestioa 
can  assimilate  consideral)le  quantities  of  sweet  oil,  while  others  ifbxm 
general  digestion  seems   much   superior  i-eject   the  oil.      Trial   in  thi 
individual  case  aflbrds  the  only  test;  we  have  seen  excellent  resiltti 
acbievetl  by  giving  one  to  two  tablcspoonfuls  of  sweet  oil  after  mealfr 
Often  a  dessertspoonful  of  whiskey  may  be  advantageously  given  willi 
the  oil.     A  practical  difiticnlty  in  the  food  management  of  constipatioit  M 
is  that  in  most  ciuses  the  condition  is  a^isociated  with  feeble  digestion,  ■ 
and  that  to  digest  food  containing  a  large  amount  of  indigestible  matter 
is  beyond  the  power  of  the  patient     Very  earefnl  regulation  of  the  diel 
in  relation  to  the  individual  case  is  therefore  essential. 

Medical  treatment  of  constipation  ib  to  be  avoide<l  if  possible ;  very 
fi-eqnently,  however,  it  is  a  necessary  evil.  The  principles  in  the  nd- 
ministration  of  drugs  are,  fii-st,  to  avoid  their  employment  as  much  as 
possible ;  second,  to  use  them,  if  at  all,  in  small  quantities  re^laiiy 
day  by  day,  not  allivwing  the  patient  to  become  constipated  and  then 
giving  a  purgative  dose,  but  seeing  that  a  i>assiige  from  the  bowels  ifl 
obtained  each  day ;  third,  to  change  the  drug  or  the  combination  of  j 
drugs  at  short  intervals,  so  as  to  prevent  the  inte.stinal  tract  from  lie-1 
coming  accustomed  to  any  one  remedy.  Enemata,  glycerin  or  gluten 
suppositories,  and  similar  contrivances,  by  acting  upon  the  reetuia  and  \ 
lower  colon,  produce  feecal  discharges;  bnt  it  is  evident  that  they  ai6 
much  less  effective  than  an'  laxatives  in  emptying  the  upper  portkui  of 
the  colon.     Further,  if  continually  used  they  pi-oduce  an  obtusenefis  of 
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the  rectum  which  is  imfortrmate  for  the  patient :  henc^  their  employment 
in  chronic  coiLstipation  should  l>e  limitiHl  to  an  occiisional  itse  as  Hubsti- 
tutes  for  laxative^s,  or  for  the  purpose  of  obtaining  a  stool  when  the 
laxative  ha.s  failed  to  act. 

Laxative  tiru^K  may  be  divided  into  the  saline  and  the  vegetiible  lax- 
atives. Among  the  saline  laxati\'eft  must  l^e  placed  the  various  natura! 
mineral  w^aters,  too  numerous  for  mention,  w^hich  are  so  fashiouablet  but 
which  are  probably  little  better  than  artificial  combinations.  These 
combinatiouf^  may  vary  iiuletinitely ;  formuhi*s  2  and  3  may  Iw  ut^^d,  or, 
especially  when  there  is  a  tendency  to  hepatic  torpor,  formula  UK  On 
the  other  hand,  a  single  saline,  such  as  Eoehelle,  Epsom,  or  Glauber's 
saUv  or  maf^ne^sium  citrate^  may  l>e  admiuLstered  by  itscdt  The  saline 
should  always  lye  fjiven  immediately  upon  getting  out  of  Ix^d  in  the 
morning,  and  should  be  taken  in  half  a  pint  of  water,  hot  or  cold,  accord- 
ing to  the  condition  of  the  individual  patient. 

Among  the  vegetable  laxatives  may  be  mentioned  extract  of  cascara 
sagrada,  solid  or  tlnid,  or  in  the  form  of  an  elixir ;  compound  liquorice 
powder;  the  so-called  A.B.S.  pill  (aloin,  gr.  i;  strychnine,  gr.  ^;  ex- 
tract of  l>elladonna,  gr.  ^) ;  alcoholic  extract  of  colocynth,  given  pref- 
erably in  eombiuatiou  w^ith  extract  of  belladonna ;  and  preparations  of 
senna,  of  remua  podophylli,  or  of  rhubarb.  An  alkaloid  which  has  not 
been  much  used^  but  from  which  we  have  seen  extniordinary  i-esults 
in  chronic  constipation,  is  cscrine :  it  acts  simply  as  a  stijuulant  of 
the  musculai'  coat  of  the  bowels,  and  is  especially  valuable  in  elderly 
and  other  people  in  whom  the  intestinal  muscular  fibres  are  tailing  in 
power  ;  by  its  use  the  amount  of  laxative  required  may  often  be  very 
greatly  reduced.  The  ordinary  dose  Ls  from  oue-fortieth  to  one-thirtieth 
of  a  grain,  though  one-twentieth  may  be  given  with  impunity.  The  ob- 
jection to  all  laxative  pills  Ls  to  be  found  in  the  difficulty  of  varying  the 
dase.  Liquid  preparations  have  the  advantage  over  pills  that  the  dose 
can  be  more  readily  changed  and  graded.  An  old  combination  whose 
use  haa  given  us  more  satisfaction  than  almost  any  other  laxative  Ls 
formula  20, 

Ordinaiily  it  is  de^u'able  to  give  vegetable  laxatives  at  night,  because 
they  require  some  hours  for  their  action.  When,  however,  constipation 
is  obstinate,  the  best  results  are  sometimes  achieved  by  aflmiuisteriug 
the  vegetable  laxative  either  after  each  meal  or  after  the  mid-day  and 
evening  meals,  Casciira  sagrada  especially  acts  well  when  administered 
in  this  way.  It  is  also  better  to  give  eserine  rather  by  such  method  thau 
in  a  single  very  large  do8<?  at  bedtime. 

Much  difficulty  is  sometimes  encountered  in  the  removal  of  impacted 
fmces.  It  is  essential  in  all  procedures  t^  avoid  as  far  as  possible  the  pro- 
duction of  irritation  :  hence  greiit  gentleness  sliould  be  iLsed  and  irritant 
drastic  cathartics  should  be  avoided.  The  maas  should  be  attacked  simul- 
taneously from  above  and  from  below.     It  is  better  to  give  small  dose^ 
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of  the  laxative,  repeated  at  short  intervals^  such  drags  being  selected  as 
will  especially  cause  free  watery  exudation  and  softening  of  the  maaR. 
Probably  in  the  nuyority  of  cases  the  best  results  are  to  be  obtained 
by  giving  calomel  (one-quarter  to  one-half  grain)  and  a  saline  (two 
drachms  of  Epsom  or  Glauber's  salt,  or  two  ounces  of  solution  of  mag- 
nesium citrate),  so  alternated  that  the  patient  shall  take  one  or  the  other 
every  two  hours.  Not  more  than  eight  grains  of  calomel  in  all  should 
be  administered.  Combinations  of  vegetable  drugs  may  also  be  used, 
and  sometimes  it  is  allowable  to  employ  in  such  combination  croton  oil  iq 
doses  of  one-sixth  of  a  drop.  More  generally  useful  is  the  old-fiuahioned 
^^  black  draught"  of  senna  and  Epsom  salt.  When  a  very  hard  fiBBcal 
mass  can  be  felt  in  or  above  the  rectum,  it  may  be  advisable,  and  is  some- 
times necessary,  to  remove  it  with  the  finger,  aided  by  a  spoon  or  other 
appropriate  instrument 

Injections  are  to  be  freely  used,  and,  when  it  is  possible  to  get  them 
above  the  fsecal  mass,  or  well  into  it,  are  often  very  efficient.  In  order 
to  increase  their  softening  power,  they  should  be  given  as  hot  as  can  be 
borne.  A  warm  thick  mucilage  of  flaxseed  or  pure  linseed  oil  is  often 
comforting,  and  by  lubricating  the  parts  lessens  the  pain  of  delivery. 
In  very  severe  cases  it  may  be  necessary  from  time  to  time  to  give  the 
X>atient  rest  during  the  process  of  removal,  so  that  the  parts  may  recover 
from  irritation. 
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CHAPTEE    lY. 
DISEASES  OF  THE  LITEJi,  GALL- BLADDER,   AKB  BILE-DUOTB. 

DISEASES   OF   THE   LIVER. 
MALFORMATION. 

Congenital  and  acquii-ed  deforniitie.s  of  the  liver  are  to  be  recog- 
nized. The  former,  the  lobulated  liver,  is  usually  the  rcvsult  of  syphilis, 
and  when  it  prodnt*es  symptoms  they  are  those  of  a  fibrous  hepatiti.s. 

Acquired  deformities  of  the  liver  result  from  prolonged  pressure  ap- 
plied either  to  the  waists,  as  from  the  coi'sets  of  women  or  the  belts  of 
men,  or  to  the  liver  directly,  by  tumors  or  by  the  ribs  in  eiirvature  of  the 
spine*  The  extreme  result  of  such  pressuj-e  la  a  localized  atrophy  of  the 
Liver,  with  the  production  of  a  fibrous  band,  in  which  blood-vessels,  lym- 
phatics, and  bile-ducts  are  so  obstructed  that  their  peripheral  bi-auches 
become  dilated.  This  band  may  serve  as  a  sort  of  hinge,  permitting  such 
undue  mobility  of  the  separated  portion  of  the  liver  that  the  latter  is 
sometimes  mistaken  for  an  abdominal  tumor.  This  error  is  especially 
apt  to  occur  in  those  rare  cases  in  which  a  portion  of  intestine  over- 
lies the  atrophied  part  of  the  liver.  It  is  possible  that  a  sensation  of 
pressure  or  weight  in  the  region  of  the  liver  n^ay  result,  and  that  attacks 
of  passive  congestion  of  the  dependent  portion  may  produce  pain,  vomit- 
ing, and  weakness.     Jaundice  rarely  occurs. 


MALPOSITION, 

Displacement  of  the  liver  may  exist  at  birth  or  be  ac/quired  later  in 
life.  Hernia  of  this  organ  and  its  transposition  to  the  left,  side  are  con* 
genital.  Acquired  displacement's  are  the  result  of  pressure  from  below, 
as  from  an  abdominal  tnmor,  ascites,  or  meteorisra,  in  whicli  case  the 
liver  lies  abnormally  high.  It  lies  unusually  low  when  pressure  is  ap- 
plied from  above,  as  from  air  or  fluid  in  the  pleural  ctwity  or  beneath 
the  diaphragm,  from  an  emphysematous  lung,  from  deformity  of  the 
thorax,  or  from  an  intra- thoracic  tumor.  Such  displacements  are  of 
more  importance  in  calling  attention  to  disease  elsewhere  than  iu  causing 
disturbance  in  the  function  of  the  liver. 

A  tmnderhig  liver  is  sometimes  found,  especially  in  middle-aged  women 
who  have  borne  children.  It  is  probable  that  there  are  an  elongated 
suspensory  ligament  and  a  lax  abdominal  wall.  Muscular  sti'ain  and 
tight  lacing  act  as  favoring  causes.  If  productive  of  symptoms,  it  causes 
a  sensation  of  weight,  increased  on  exertion,  and  of  pain,  at  times  severe, 
referred  either  to  tlie  liver  or  to  the  right  shoulder,  or  to  both,  and  is  some- 
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times  aeeompanied  with  jaundiee.     Such  patients  are  often  neuiMliieide 

or  hysterical.     In  extreme  eases  the  lower  edge  of  the  liver  may  lie  in 
the  right  iliat.^  fosati.     The  finger- tips  may  be  pushed  between  the  ejOJSUL^ 
cartilages  and  the  upper  border  ol*  the  liver.     The  outline  of  the  anti 
rior  edge  of  the  liver  is  easily  tniced,  and  the  liver  raay  be  rettirne<l 
its  place.      Sueh  charaeteristies  are  usually  suffieient  to  differentiiUe  tl 
wandering  liver  from  ovarian,  uterine,  or  renal  tumors,  or  from  cane 
of  the  omentum. 

Ti-eves  hik^  shown  that  this  variety  of  displacement  may  be  relieve 
by  surgical  treatment* 

FATTY    LIVER.     FATTY    INFILTRATION    OF   THE    LIVER 

Fat  may  be  ijresent  in  the  c'c41h  of  the  liver  as  a  result  of  d^en^ 
tion  of  the  protoplasm  or  because  of  its  accumulation  in  the  normal  p; 
topla^m.     The  former  condition  is  considered  in  the  article  on  acute 
enchymatous  hepatitis.     The  accueuilatiou  of  fat>  resulting  in  the  fetty 
liver,  is  of  cliniciU  importance  in  explaining  the  occurrence  of  enlargi&-^ 
ment  of  the  liver,  sometimes  considei*abIe,  without  significant  sympto 

The  liver  is  one  of  the  stoi-ehouaes  of  fat,  whi(*h  may  remain  within 
cells  for  a  longer  or  shorter  time.  The  removal  of  tat  from  the  li 
takes  phw^'C  by  its  oxidation  in  the  blood  and  its  elimination  with 
bile*  A  fatty  liver  is  likely  to  be  found  in  persons  eating  excessive 
of  fats,  sugars,  and  starches.  Sedentary  habits,  chronic  alcoholism,  ex- 
treme ana^miii,  wasting  diseases,  chronic  diarrhcjefi,  rickets,  and  malam 
check  the  oxidation  of  fat,  and  thus  favor  its  retention. 

There  are  no  symptonm  characteristic  of  a  fatty  liver.  The  associated 
disturbances,  as  loss  of  appetite,  notching,  nausea,  vomiting,  constipa- 
tion, or  diarrhtea,  though  often  attributed  to  obstruction  of  the  portal 
capillaries  by  the  surrounding  liver-cells  filled  with  fat,  have  no  Qeccs- 
sary  dependence  upon  the  lattcT  condition.  Such  conditions  as 
and  enlargement  of  the  spleen  are  absent.  Jaundiee  also  is  li 
A  sensixtion  of  fulness  and  weight,  perhaps  of  epigastric  pain,  may 
oomplaiiifKi  of. 

The  anterior  edge  of  the  liver  may  He  as  low  as  the  navel,  bat  is  o3 
palpated  with  difficulty  from  the  usual  presence  of  a  large  quantity 
8ubcutane<:>us  and  subperitoneal  fat.     The  fatly  liver  is  also  softu 

If  the  physical  examination  indicates  enlargement  of  the  liver*  itft. 
fatty  nature  is  to  be  determined  by  a  knowledge  of  the  etiology  «jf 
condition.  Hypertrophic  cirrhosis  is  excluded  by  the  aljseuce  of  jai 
dice  and  by  the  failing  rt^sLstance  of  the  enlarged  liver.  An  amyloi 
liver  is  hard,  and  the  patient  is  c^iehwtic^,  dropsical,  and  htiB  albuminuria. 
The  enlarged  liver  in  leuka?mia  is  dense,  and  the  examination  of  the 
blood  makes  certain  the  diagnosis  of  this  affection.  The  eulargenient 
due  to  cancer  is  usually  resist,ant  and  often  irregular  and  sensitive;  jaun- 
dice  is  fi'equent,  and  cachexia  is  rapidly  progi*essive. 


thldH 
lot^H 


BIEEABES  OF  THE  UVER. 


911 


Treatment.— The  treatEient  of  fatty  infiltration  of  the  liver  is  that 

of  olx^ity.     (Set'  page  59.)     Alcoholic  driukn  and   tobaccii  should   be 
abBohit^^ly  forbiddeo,  and  a  light  diet  strictly  euf<jrced, 

CONGESTION  OF  THE  LIVER. 
This  term,  though  frequeivtiy  employed  as  explanatory  of  certain 
digestive  disturbance^^  is  often  given  exaggerated  importance.  Active 
and  passive  congestions  are  to  Ije  di8tingnishe<i,  the  former  oeenrriug 
under  physiological  nt^  well  an  j»athological  conditions^  the  lutttvr  the 
result  of  disease  outside  the  liver. 

ACTIVE    CONGESTION    OF    THE    LIVER. 

Active  congCHtir^n  of  the  liv*^r,  due  to  the  entrance  of  an  increased 
quantity  of  portal  blood,  occurs  alter  meals,  and  should  be  regarded  ns 
pathological  if  a  person  is  a  glutton  or  accustomed  to  highly  seasoned 
fiMMl,  alcohol ic  excess,  and  alKHtinence  from  physical  exercise.  Infection 
and  tniumatism  are  usmdly  regarded  also  yjs  causes.  The  congestion  due 
to  arrested  ciit^unenia,  to  ovarian  or  uterine  irritation,  or  to  suppi-essed 
hemorrhoidal  flow  is  considercxl  to  be  a  vaso- motor  disturbance.  The 
symptoms  usually  attributed  to  congestion  of  the  liver  are  tliosi^  which 
may  be  due  to  a  gastro-duodenal  catarrh,  and  ai-e  uctH>mpanied  by  a  sen- 
sation of  weight  and  discomfort  in  the  region  of  the  liver,  with  an  in- 
crease in  the  size  of  this  organ. 

Treatjient. — The  ti^eatinent  of  acMite  congt^tion  of  the  liver  varies 
with  the  cause.  If  the  latter  be  an  infection,  the  treatment  is  that  of  the 
infection.  Hepatic  congi^tion,  due  to  habitual  overeating,  tt)  ahH*holic 
excess,  or  to  other  similai'  cause,  is  sc>  univeii^illy  lussociatiHl  with  gastro- 
intestiiial  catarrh  that  the  treatment  is  largely  that  of  this  disonler  j  ordi- 
narily one-eiglith  to  one-fouith  grain  of  f*alomel  may  be  given  every  two 
11001-8  until  free  purgation  is  produced  ;  or,  if  this  latter  do  not  occur  in  a 
reasonable  time,  salines  nmy  l>e  administered.  In  sthenic  cas(^  the  diet 
should  l>e  reduced  temporarily  to  a  very  low  point,  but  when,  as  in  alco- 
holics, the  hepatic  congestion  is  associated  with  general  vital  depression, 
animal  broths  or  other  e^isily  digested  nutritious  food  may  be  required. 

PASSIVE   CONGESTION    OF    THE   LIVER. 

Etiology.— Persistent  obstruction  to  the  outflow  of  blood  through 
the  hepatic  vein  produce  passive  congestion  of  the  liver.  Such  obstruc- 
tion is  most  frefjuently  caased  by  uncouipensated  valvular  dise;ise  of  the 
heart,  or  by  disease  or  degeneration  of  the  niyocartiinm.  Next  in  fre- 
quency are  the  causes  of  ol:»struction  to  the  flow  of  blood  tli rough  the 
lungs,  as  iisthniu,  bronchitis,  til>rous  pneumonia,  emphysema,  atelectasis, 
and  chronic  pleurisy.  Thonicic  aneurism,  medi;istinal  tumors,  pleuritic 
efi'usion,  or  a  deformed  spine  may  obstruct  the  outflow  of  blood  froui  the 
liver.     Obstruction  of  the  inferior  vena  cjiva  bv  aneurisms  and  tumors 
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may  i>roduce  a  like  result     Obstruction  of  the  hepatic  vein  ioagrte 

t<>  growths  from  its  wall  or  to  constriction  from  a  periphlebitis. 

Limitetl  portions  of  the  liver  may  become  passively  congested  by 
oijstruetion  or  obliteration  of  branches  of  the  hepatic  vein   by  tam*: 
thrombi,  or  tight  lacing. 

3IOHB1D  Anatomy. — At  Erst  the  liver  is  symmetrically  ei 
l^urple  in  color,  and  diminished  in  consist-ency.  The  surface  is  smooth 
and  shining.  On  section  of  the  organ  abundant  bkiod  escapes^  and  tbe 
dark -purple  centres  of  the  lobules  are  sharply  differentiated  from  tlie 
paler  peripheral  portions*  lu  the  later  stagi^s  the  peeuHar  appearaiK«8 
have  given  rise  to  the  terms  nutmeg  atmphy  and  red  atrophy.  The  li^^er 
diminishcil  in  siiie,  is  of  a  reddish-brown  color,  and  is  increased  in 
siHtency,  The  capsule  is  wrinkled  and  ojiaqne.  On  section  the  siirboe 
is  largely  of  a  dark  reddish-bix>wn  color  corresponding  to  the  ceni 
iM^gious  of  the  lobules,  wlucli  are  separated  by  grsiy  or  yellow  l 
or  spots  in  the  region  of  the  portal  vein.  Pigment  granules  in  abmi 
dance  and  an  increase  of  fibrous  tissue  are  found  on  microstMipical 
amination.  The  spleen  and  pancreas  are  denser  and  darker  than  non 
and  the  radicles  of  the  portal  vein  in  the  stomach  and  the  intestliie  atf 
dilated. 

Symptoms. — In  the  stage  of  enlargement  there  is  a  sensation  of  fill 
ness  and  weight  in  the  right  hypocbondrium ;  there  may  be  shortnesof 
breath  and  pain  on  slight  exertiouj  accompanied  by  a  palpable 
anoe  in  the  right  hypocbondrium  and  by  epigastric  pulsation,  and 
anterior  lx>rder  of  the  liver  may  be  ftmnd  below  the  navel.  Oonsii 
able  changes  in  the  apparent  size  of  the  liver  at  time-s  rapidly  fi>Uciw 
active  exercise.  The  heart-sounds  may  be  readily  heard  on  auscultatioo 
over  the  liver  where  it  is  superficial,  provided  the  abdominal  wall  tB 
lax.  Percussion  is  usually  less  valuable  than  pidpation  in  determining 
the  lowermost  outlines  of  the  enlarged  liver,  from  the  ready  transmissiofl 
of  int-estinal  resonance  thriiugh  its  anterior  edge. 

In  the  later  stages  of  passive  congestion  digestive  disturbancea,  as  Iw 
of  appetitCj  nausea,  vomiting^  belching,  and  epigastric  pain,  become 
spicuons.     Jaundice  may  l>e  ti.ssociat-ed»  but  is  usually  slight,  and  in 
diac  cas€^  the  combination  of  blue,  from  venous  congestion,  luid  of  yell< 
from  jaundice,  may  produce  a  greenish  tint  of  the  skin.     The  urine 
fseces  ai*e  usually  not  indicative  of  olxstruction  to  the  outtlow'   of  hi 
Dropsy,  both  ascites  and  aniisarcii,  may  eventually  occur.     The  ph; 
examination  of  the  atrophied  liver  shows  a  considerable  dimiDUtion 
the  ju'ca  of  hepatic  dnlneas. 

Theatment.— The  radical  treatment  of  pa^ive  congestion  of  the  liver 
is  the  removal  of  its  cause.     In  most  eases  this  is  impossible,  bat 
often  of  the  gn-*atest  importance  to  stimulate  hepatic  action.     Hence 
value  of  mercurials  in  chronic  heart  disease.    Further,  the  hepatic  oon^ 
tion  is  frequently  accompanied  by  congestion  of  the  mucous  membrane 
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the  stomach  and  intestinee :  hence  saliDe  purgatives,  such  as  sodium 
phosphate,  which  unload  the  j>ortal  circuhitioii  and  stimulate  biliary 
secretion,  are  often  of  great  sendee. 

There  are  »so  many  casas  of  deranged  hepatic  function  associated 
with  congestion  and  a  tendency  to  seei^tion  of  thick  bile,  and  often 
to  eatai-rhal  inflcinimation  of  the  duets,  that  especiid  notice  of  their 
therapeutic  manii^^ement  seems  requireiL  This  condition  is  otten  enor- 
mouBly  tjenefited  by  the  treatment  at  Carlsbad,  Vichy,  and  other  saline 
and  alkaline  springs,  a  treatment  which  consists  assentially  in  regu- 
lation of  the  diet  and  exercise  and  in  the  admtmstration  of  large  quan- 
tities of  alkaline  and  saline  waters.  We  believe  that  if  the  patient  eau 
be  controlled  at  home,  all  that  could  be  iiccompUshed  at  Carlsbad  can 
be  reached  by  a  parallel  home  ti'eatment. 

In  a  large  [jroportion  of  cases  it  is  primarily  necessary  to  reduce 
greatly  the  amount  as  well  us  to  alter  the  ehai-acter  of  the  food  taken. 
Sweets  and  iill  indigestible  food  should  be  forbidden.  Even  moi^  dele* 
terious  are  rich  foods :  fats  and  substances  cooked  in  them  or  dressings 
oontaining  them  should  be  excluded.  FLsh  may  be  used  freely,  meats 
moderately.  In  no  case  should  more  food  be  taken  than  is  just  sufhcient 
to  sustain  the  weight*  Complete  al)«tinence  from  alcoholic  drinks  is 
essential.  Eegular  exercise,  carried  to  the  point  of  i>hysJcal  tire  Init  not 
to  that  of  physical  exhaustion,  not  interrupted  by  weather  or  untoward 
circumstances,  and  steadily  and  progressively  increased  as  the  patient's 
strength  inci^eases,  forms  an  essential  part  of  the  management  of  the  Ciise. 
If  the  patient- s  strength  suffices^  the  exercise  should  be  sufficiently  severe 
to  produce  free  pei-spiration,  and  should  Ije  followed  by  a  rub-down.  In 
eases  of  robust  men,  physical  training  at  the  hands  of  a  professional 
trainer  is  often  very  useful.  When  the  strength  is  s«>  reduced  that  active 
exereise  Ciinuot  Ije  taken,  general  massage  should  l3e  used. 

On  first  rising  in  the  morning  the  patient  should  take  from  two 
drachms  upwai^d  of  a  mixture  of  sodium  phosphate,  sodium  sulphate, 
and  potassium  iodide  in  eight  ounces  of  hot  water.  (See  formula  19.)  A 
drachm  of  sodium  phosphat/^?,  twenty  grains  of  sodium  bicarbonate,  and 
ten  grains  of  potassium  bicarbonate  should  be  atlministered  in  a  half-pint 
of  hot  water  one  hour  before  the  mid- day  and  the  evening  meal.  These 
doses  of  salines  are  to  be  increiised  or  deereastHl  according  to  their  effect^ 
the  object  being  to  produce  distinctly  profiise  but  not  too  weakening 
waterv  passages. 

The  occasional  alternation  of  mercurial  treatmeot  for  a  short  time  with 
the  saline  and  alkaline  medication  is  often  very  advantageous.  The  mer- 
curial should  be  combined  wit!i  ipecacuanlia  ami  euonymiii,  whilst  in 
some  cases  the  purgatively  more  active  resin  of  podophyllum  uuiy  be 
added.  In  many  cases  the  giving  of  a  piU  of  ciilomel  and  iijecacuauha 
once  a  week  is  very  beneficial.  Nitrohydrochloric  acid  is  freciuently 
very  serviceable :  it  may  be  exhibited  duiing  the  saline  treatment^  but 
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not  near  the  time  of  the  adiniolstration  of  mercurials.  It  is  easentid 
that  the  acid  be  frei^hly  made^  of  a  distinct  reddish  color,  and  l>e  admin- 
ii^tered  aftei*  meals  in  doses  of  from  fom*  to  eight  dj'0|>s,  well  diluted  iaj 
sweetened  water,  and  taken  with  proper  preeantions  for  the  protecUo 
of  the  teeth.  The  nitrobydrochlorie  acid  should  always  be  diluted  a|] 
the  time  of  its  taking,  since  by  rearrangement  of  its  constituents  dilnte 
nitrohydrochloric  acid  in  a  little  time  V*ec-omes  a  mixture  of  dilute  nitri^ 
and  dilute  hydrochloric  acid,  ^itrohydroehloric  acid  has  been  used  it 
India  to  a  considerable  extent  in  the  form  of  baths,  but  the  advant 
do  not  s<?em  to  eciual  the  inconvenience.  In  many  case*s  of  chronic 
patic  congestion  the  local  applicatitm  of  nitrohydrochloric  acid  (one" 
part  to  from  twenty  to  thirty)  by  nteaiis  of  a  saturated  cloth  cover 
with  oiled  muslin  is  very  advantageous.  The  strength  of  the  solutici 
should  be  sufficient  to  produee  a  local  sense  of  warmth,  with  prickbDj 
but  nut  to  caiLse  much  irrit^ition  even  after  some  hours  of  a-intact, 
application  usually  provokes  local  sweating,  acts,  perhaps,  as  a  countc 
irritant,  and  i>robal>ly  yields  products  to  al)sorx>tion. 

Ammonium  chloride  is  a  valuable  remedy,  which  may  be  substitute 
for  the  alkaline  mixture  heretofore  recommended  before  me^s,  or  may  1 
added  to  the  alkaline  treatment.     From  twenty  to  forty  grains  should 
given  in  a  tumbler  of  water  two  hours  before  eating,  or  two  hours  art< 
meals  if  the  patient  is  taking  the  alkaline  mixture. 

In  continuing  cases  of  hepatic  conge**tion  vegetable  cholagogues  aie^ 
often   servieealde   fr-om   time  to  time.     We  have   known   good  effects 
obtained  by  the  use  of  a  mixture  of  the  fluid  exti'acts  of  sjinguinaria  and 
leptandrin,  each  two  parts,  with  one  part  of  the  fluid  extract  of  pwlo-^ 
phyUiun  ;  dose,  from  five  to  ten  drops  after  nni»als,  acciirding  to  the  effe^ 
upon  the  bowels.     Extract  of  taraxacum  has  not  seemed  to  us  efficient 


PERIHEPATITIS. 

Inflammation  of  the  peritoneal  capsule  of  the  liver  may  be  eithe 
acute  or  chronic,  the  former  of  extreme  clinical    importance^  and, 
subphrenic  abscess,  made  especially  conspicuous  by  Leyden,  Mason, 
others,  the  latter  of  but  little  significjince.     Either  may  be  part  of  a  , 
eral  peritonitiSj  or  of  a  peritonitis  limited  to  the  immeiliate  vicinity  ' 
the  liver, 

ACUTE   SUPPURATIVE    PERIHEPATITIS. 

Definition*— A  supiiurative  inflammation  of  the  peritoneal  caj 
of  the  liver^  rCvSnlting  in  the  accumulation  of  pns  i)etween  the  diaphragm 
and  the  liver,  the  more  common  variety  of  the  sabphretnr  ahiteess^  or  in 
the  presence  of  air  or  gas  and  pus  in  the  same  region,  subphrenic  p^ 
pneamothontx. 

Etiology.^ Acute  suppurative  perihepatitis  may  be  due  to  direct 
violence,  e^speciall}^  a  penetrating  \^ouud.  It  more  conmionly  reenfts 
&om  a  perforating  ulcer  of  the  stomach  or  duodenum^  abscess  or  echi- 
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nococcus  of  the  liver,  suppurative  inflamniation  of  the  biliary  passEiges, 
e*^peeially  of  tiie  gall-bliidder,  appendicitis,  pancreatitis,  or  abecees  of 
the  lung,  spleen,  or  kidney^  Eemoter  caiLses  are  to  be  found  in  iuflam* 
mation  of  the  ut4?rns  and  tubt*a,  perforation  of  the  ces4>phagns,  cancer  of 
the  stomach  and  tei5ophag^l8,  and  chronic  tuberculosis  of  neighboring 
paiis* 

Morbid  Anatomy. — The  peritoneum  covering  tJie  liver  and  the  cor- 
i*espondiug  snrface  of  the  diapihnigm  is  thickenc^l,  opaque,  without  lustre, 
and  covered  with  a  fibrinous  talse  membnine.  The  general  peritoneal 
C5a\at>^  is  separated  from  that  portion  overlying  the  liver  by  fibrinous  ad- 
hesions either  to  the  left  or  to  the  right  of  the  suspensory  ligament,  more 
frequently  to  the  latter,  according  to  the  eaust*  of  the  perihepatitis.  The 
abse*?s8  may  hold  a  cpiart  or  more  of  pus  alonCj  or  the  pus  may  te  mixed 
with  air  or  gas,  especially  when  perfotation  of  the  stomach  or  duodennm 
is  the  cause.  When  bile  is  mixed  with  the  pus  the  latter  is  likely  to  t>e 
of  a  yellow  ochre  color  and  to  contain  bilirubin  crystals.  The  pus  may 
be  fattily  degenerat<Kl  and  crystals  of  fat  acids  be  found. 

Symttoms.— SuppurativB  tK^rihepatitis  being  secondary  to  diseased 

ditions  elsewhere,  it«  onset  may  be  sudden  or  groxlnal,  the  former  being 
particularly  the  case  when  perforation  of  the  stomach  or  du*Klenum  is  the 
cause.  The  rapidly  progressing  Cii^es  are  those  in  which  the  symptoms 
suggest  a  cirenmscribed  peritonitis  in  the  vicinity  of  the  liven  Sevei'e 
pain,  often  of  suddt^n  onset  and  increased  on  prolonged  inspimtion,  and 
tenderness,  are  present  in  the  epigastrium  or  the  right  hypochondrinni. 
There  is  a  contijiuous  fever,  sometimes  prec^nled  by  a  chilL  Loss  of 
appetite?,  nausea,  and  vomiting  usually  occur,  and  there  may  be  slight 
jaundice.  There  is  inerejused  frequency  of  respiration.  The  physical 
signs  closely  resemble  those  resulting  fi*om  pleurisy,  which  diseai^^  is 
sometimes  associated  with  perihepatitis.  They  vary  in  degree  according 
to  the  quantity  of  exudation  or  ga8  present.  Distention  of  the  right 
hypochondrinni  and  epigastrium  and  immobility  of  the  eoiTcsponding 
intercostal  spaces  are  conspicuoiLs,  The  degi-ee  of  dnlness  on  percns- 
sioo  varies  in  like  manner,  and  dnlness  uuiy  be  pre-sent  a^  high  as  the 
fourth  rib,  varying  with  change  of  position.  The  lower  line  of  hepatic 
dulness  may  be  found  on  a  level  with  the  navel,  where  the  anterior  edge 
of  the  liver  is  then  to  be  felt.  There  is  an  absence  of  resjiiratory  sounds 
and  vcM'iil  fremitus  in  the  region  of  dnlness,  whereas  the  respiratory 
murmur  in  the  uppcj*  part  of  the  chest  is  exiiggerated.  The  presence 
of  air  or  gas  beneath  the  diapkragm  pi'oduces  similai*  physical  signs, 
with  the  exception  that  a  tympanitic  region  overlies  the  dull  area. 

The  course  of  suppurative  perihepatitis  may  be  prolonged  over  a 
period  of  months,  and  is  then  characterize*!  hy  an  irregidar  range  of 
temperature,  with  prograssive  emaciation  and  debility.  The  pus  may  be 
absorl>ed,  or  be  discharged  into  the  pleunil  cavity,  lung,  stomach,  or  in- 
testine, or  through  the  abdominal  wall,  or  even  below  Poupai-t's  ligament. 
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Obstmction  of  the  hepatic  or  portal  veins  or  of  the  infenor  rena  cava 

may  result  from  thromb<>si.s  or  periphlebitis^  with  the  production  of 
g69tiye  atrophy  of  the  liver,  ascites,  or  cBciein:4  of  the  lower  extremitii 
The  extra  hepiitic  bile-ducts  may  be  compressed  by  the  cicatricial 
and  persistent  jaundice  follow. 

Diagnosis. — Etiolog^^  is  of  especial  importance  in  the  diagnosifib 
The  rational  and  phjrsieal  signs  may  be  iiisnfficient  to  determine  whether 
the  seat  of  the  exudation  is  above  or  l>elow  the  diaphi-agm.  Absenoe  of 
cough  and  of  expectoration  and  slight  dis|)lacement  of  the  heart  are  in 
&vor  of  perihepatitis.  Bulging  of  the  hypochondrium  and  extreme  de- 
prt^ssion  of  the  liver  are  unlikely  to  oexjur  in  i>leurisy.  The  diagnosis 
eventuiUly  to  be  made  by  exploratory  puncture  in  the  seventh  or  eigbl 
interspace  in  the  axillary  line.  According  to  Pfuhl,  fluid  below  the  d 
phragm  escapes  oiore  freely  daring  inspiration,  the  revei'se  teing  the 
in  pleurisy.  The  presence  of  bile-pigment  would  favor  the  subp 
seat  of  the  exudation. 

Prognosis. — Acute  perihepatitis,  when  fibrinous  in  character, 
terminate  tavoi^bly  in  a  short  time.     Rt*coveiy  from  the  suppurati 
variety  may  also  take  place  by  absorption  or  spontaneous  evacuation  of 
the  piLs.     The  latter  is  always  a  grave  affection,  and  often  fatal  whi 
repi-eseuting  a  peritonitis  from  perforation.     A  considerable  diminuti< 
in  the  mortality  is  likely  to  result  from  surgical  treatment. 

Treatment. "-The  early  treatment  of  an  acute  perihepatitis  should 
that  of  a  local  peritonitis.  After  the  formation  of  pus,  surgical  evacoati* 
and  dminage  are  strongly  indicated. 

CHRONIC  PERIHEPATITIS. 
Although  chronic  perihepatitis  is  of  but  little  clinical  importance, 
of  relatively  frequent  occurrence.  When  circumscritKMl  it  repi'esents 
result  of  prolonged  pressure  in  certain  trades  or  from  articles  of  dreaa^ 
it  may  l>e  due  to  localized  growths  of  cancer  or  syphilis  or  to  the  ext«!nsio& 
of  a  pleurisy*  The  affected  peritoneal  capsule  of  the  liver  is  thickened 
and  opaque.  Fibrous  adhesions  may  unites  the  liver  to  the  diaphragm^ 
stomach,  colon,  or  abdominal  wall,  and  the  contraction  of  the  fibroi 
tissue  may  Ciiuse  atrophy  of  the  tiver  and  narrowing  or  obliteration  of  il 
ducts  and  vessels.  When  extreme,  as  a  sequel  of  suppurative  perihepa 
titis,  it  may  be  of  serious  importance  from  its  mechanical  effects  upon  the 
liver  and  its  vessels  and  ducts. 

ACUTE    YELLOW   ATROPHY   OF   THE    LIVER.      ACUTE     PAREN- 
CHYMATOUS    HEPATITIS, 

Ettot.ogy.— This  affection  is  of  rare  occurrence,  and  is  more  < 
among  women,  especially  in  the  latter  half  of  pregnancy,  than 
men.     It  usually  occui-s  in  adults,  though  it  may  be  present  at  any  peria 
of  life.     Intense  mental  excitement  and  alcoholic  excesses  are  mentioii 
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a»  eaiiBes,  and  it  hjis  l>eeii  found  in  the  course  of  acute  infectious  diseases, 
as  typhoid  aud  relapsing  feveii*,  diphtheria,  pyiemia,  and  septicaemia. 
The  importance  of  infection  in  etiology  is  suggested  also  by  the  frequent 
discovery  of  bacteria  in  the  diseased  liver  and  by  the  occurrence  of  a 
numlier  of  cases  in  a  given  locality  within  a  short  time.  Phosphorus 
poiH*)ning  producer  a  similar  alteration  of  the  cells  of  the  liver,  and  it 
may  occur  as  a  sec30udary  erudition  in  the  course  of  severe  jaundice  or 
of  fibrous  hepatitis* 

Morbid  ANATO^rr, — The  liver  is  more  or  less  enlarged  at  the  outset, 
and  in  phosphorus  poisoning  may  remain  so  until  death.  As  a  rule,  it 
eventually  l>ecomes  decidedly  diminished  in  size  and  flattened.  It  is 
of  dirty- yellow  color  and  firm  consistency,  though  flaccid.  On  section 
the  color  may  be  uniformly  yellow  and  opaque,  and  the  lobular  regions 
indistinct,  or  there  may  be  alternate  patches  of  red  and  yellow.  Crystals 
of  leucin  and  ty rosin  may  form  white  specks  after  prolonged  exposure  of 
the  cut  surface  to  the  air.  Microscopical  examination  shows  extensive 
and  extreme  fatty  degeneration  of  the  liver-cells,  the  fat  having  been 
absorbed  from  the  red  portions  of  the  liver.  The  intei'Stitial  tissue  is 
slightly  infllti-atetl  with  leukocytes,  and  clumps  of  cells  are  to  be  found^ 
which  are  regarded  as  newformed  bile- ducts  or  bautis  of  liver-cells. 
Ci'ystals  of  leucin j  tyrasin,  and  bilirubin  are  also  to  be  seen. 

The  spleen  m  hyperplastic.  There  is  fatty  degeneration  of  the  epithe- 
lium of  the  kidneys  and  of  the  gastric  glands,  of  the  heart,  and  sometimes 
of  the  voluntary  musclea  Small  hemorrhages  are  present  throughout 
the  bodyj  and  the  tissues  are  stained  yellow.  The  pleural  and  pericar- 
dial cavities  may  cont^iin  an  excess  of  fluid. 

Symptoms. — The  characteristic  symptoms  of  acute  yellow  atrophy  are 
usually  preceded  by  loss  of  appetite,  nausi^^a,  vomiting,  belching,  irregu- 
lar stools,  tender  epigastrium,  headache,  prostration,  and  slight  jaundice. 
The  symptoms  then  suddenly  become  severe.  There  is  constant  vomit- 
ing, eventually  of  a  blootly  fluid.  There  are  intense  headache,  restlessuess^ 
delirium,  convulsions,  and  coma*  Kasal,  g'^istro- intestinal,  urinary,  and 
cutaneous  hemorrhages  may  ocx^iir,  and  abortion  with  excessive  flowing  is 
likely  to  take  place  in  pregnant  women.  The  temperature  is  not  €^spe- 
cially  elevated  until  shortly  iH^fore  death,  when  it  may  reach  104 '^  F., 
although  it  may  be  subnormal  at  thLs  time.  The  pulse,  slow  at  the  outset, 
becomes  rapid  and  feeble.  The  area  of  hepatic  dnlneas  rapidly  dimin- 
ishes, and  may  wholly  disappearj  although  Gerhardt  reports  a  ctuse  in 
which  there  was  no  change  in  dulneas  d^pite  the  atrophy  of  the  liver, 
in  consequence  of  adhesions  between  the  liver  and  the  abdominal  wall, 
Acx!Ording  to  Riess,  there  is  tenderuCwSS  in  the  right  hj-^ochoudrium  even 
when  the  patient  is  comatose. 

The  urine  is  diminish etl  in  quantity,  and  its  secretion  may  be  sup- 
pressed. It  is  bilestaiued,  acid,  sp.  gr.  1012  to  1030,  moderately  albu- 
miuous,  and  contains  bile-pigmenti,  bile-acids,  aud  hyaline  and  fatt}^  c^tsts. 
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Urea  is  grejitly  diminiHlied  or  absent  Leucin  and  tyrosin  are  osnaU] 
present,  and  should  l)e  sooght  for,  if  necessary,  in  the  urine  treated  wit 
acetic  acid  and  evaponittni. 

Diagnosis, — Acute  yellow  atrophy  m  to  be  suspected  on  the  sudde 
onset  of  restlessneiss,  delirium,  and  convulsions  in  a  ca»e  of  apj 
simple  jaundice.     The  ij^reat  dinninitiou  or  the  absence  of  urea,  the  pre«- 
enee  of  Ituicin  and  tyrosin  in  the  urine,  i>erhaps  of  bacteria  in  the  bloinl, 
and  the  diminution  in  the  size  of  the  liver,  confirm  the  diagnosis.     Pfa^ii 
phorus  poisoning-  cannot  be  distinguished  solely  by  the  symptoms.     Th 
absence  of  leucin  and  ty rosin  from  the  urine  in  i>oisoning,  and  the  oth< 
differences  which  have  been  alleged  to  l>e  diagnostic  by  various  wTit 
have  been  proved  not  to  be  constant,  and  cannot  be  depended  upon 
The  enlargement  of  the  liver  is  nioi-e  pci-sisteut  in  the  poisoning,  bii 
without  a  history  poisoning  cannot  be  more  than  suspected  unless  phc 
phorus  be  recognized  chemically  in  the  contents  of  the  stomach  or  iQt€9^ 
tineSf  or  in  the  urine  in  a  lower  degree  of  oxidation  than  phosphoric  acid 

The  symptoms  of  parenchymatous  hepatitis  occurring  in  otetructii 
jaundice  and  fibrous  hepatitis  are  U}  be  difl'erentiated  from  those  di] 
acute  yellow  atrophy  by  the  rapid  progress  of  the  hitter. 

Prognosis. — Although   recovery  from   the  severer  forms  of  pafei 
C!.hyniatoos  hepatitis  has  been  reported,  the  prognosis  of  this  dis<^*>f 
almost  invariably  fatal,  death  usually  occurring  in  the  course  of  two 
thi'ee  days  after  the  onset  of  the  severer  symptoms*  and  within  a  fop 
night  from  the  beginning  of  the  att-ack.     Exceptionally  the  disease 
exti?nded  oxtr  a  period  of  two  months. 

Treatment. ^ — There  is  no  known  specific  treatment.     Symptoms 
to  be  met  as  they  arise. 


SUPPURATIVE   HEPATITIS.     ABSCESS    OF   THE   LIVER. 

BnoLOGT.— Abscesses  of  the  liver  are  due  to  the  entrance  into  this 
organ  of  pyogenic  bacteria  or  amoBbiB  coli,  rarely  of  actinomyees  or 
coccidia,  and  sometimes  of  a  chemical  agent*.  The  irritant  may  enter 
directly  by  means  of  a  wound  or  by  m^ns  of  the  bloodvessels  or  the 
bile-ducts. 

Traumatic  abscesses  are  due  to  traumatism  and  infection,  and  Dab*^ 
ney  has  shown  that  abscesses  of  the  liver  rarely  arise  from  disease 
the  bones  or  of  parts  of  the  hody  other  than  those  intinnitely  conneetC 
with  the  liver.  Embolic  jind  throinl>otic  alisce^ses  follow  the  admisdc 
of  the  pyogenic  irritant  by  means  of  the  blood-vessels,  and  infection 
emboli  are  brought  li'oni  the  iiiflumed  radicles  of  the  portal  vein  in 
partes  f>f  the  intestine  al1\.^cted  in  append i**itis^  dj^sentery,  and  piles ;  ha 
typhoid  ulcei*s  rarely  serve  lus  a  cause  of  hepatic  al^cess.  Emboli 
also  be  transferiM^d  from  al*scess  of  the  spleen  and  from  the  inflame 
umbilical  vein  of  the  new-lwrn  child.  Infectious  embolism  of  the  hepati 
artery,  however,  rarely  causes  hepatic  abscess  except  in  ulcerative  endo 


DISEASES  OF  THE  UTER.  919 

carditis  and  in  pulmonary  gangrene.  Osier  and  Boss  have  suggested 
that  a  bland  embolus  carried  from  an  aneurism  of  the  hepatic  artery 
may  prothice  abscess  of  the  liver  by  the  presence  of  pathogenic  agents 
in  that  part  of  the  li\^er  to  which  the  emboluK  is  carried.  An  infectious 
embolus  from  a  body  vein  may  ent«r  the  hepatic  vein  by  regurgitation 
and  act  as  a  canBe  of  aliscess. 

Absc^*sses  of  the  liver  of  vascular  origin  may  result  as  well  from 
thrombosis  as  from  embolism,  the  infecting  thrombus  being  dh'ectly 
continued  from  the  inflammatory  or  ulcerative  process  in  the  radicles 
of  the  portal  vein  or  from  the  umbilical  vein  into  the  liver. 

The  irritant  invadt-s  the  liver  through  the  bile-ducts  in  cases  of  sup- 
purative cholangitis  continued  through  the  common  bile-duct  from  the 
intestine.  Absceases  are  then  more  likely  to  result  if  gall-stones,  para- 
sites, or  foreign  bodies  are  present  in  the  bile-ducts. 

It  is  probable  that  abscesses  occurring  in  the  tropics  are  due  to  the 
causes  atwve  mentioned,  and  their  frequency  may  be  accounted  for  by 
the  prevalence  of  dysentery  in  the  b^opi(*s,  especially  since  Kartulis, 
Councilman,  and  others  have  shown  the  relation  of  the  amceba  coli  to 
dysentery  and  abscess  of  the  liver.  Furthermore^  Kiener  and  Kelsch 
have  shown  that  dysentery  was  present  with  hepatic  abscess  in  eighty- 
five  per  cent,  of  three  hundred  and  fourteen  cases, 

MoHBiD  Anatomy. ^ — The  liver  is  usually  enlargcil  symmetrically,  and 
the  outside  may  sliow  no  appearances  suggestive  of  pus.  On  the  other 
hand,  the  presence  of  opacpie,  yellowish-white,  rounded  patches  covered 
with  false  membrane,  and  yielding  Uy  the  touch,  indicates  the  existence 
of  subjacent  alKScesses.     The  latter  are  single  or  multiple. 

Single  absc<?sses  generally  result  from  the  continence  of  multiple  ab- 
scesses. According  to  Waring's  figures,  the  al)scess  is  limited  to  the 
right  lol>e  in  two-thirds  of  the  cases,  and  usually  lies  near  the  convexity. 
It  may  contain  several  quarts  of  pus.  Its  caviti^"  may  be  crossed  by  bands 
and  cords,  the  remaiuB  of  the  partitions  iMween  smaller  abscvesses ;  in 
acute  cases  the  wall  is  shreddy^  not  sharply  defined.  The  wall  of  the 
chronic  abscess  is  grayish  white,  dense,  and  circumsci  ibed.  The  con- 
tents are  an  opaque,  viscid  fluid,  of  a  yellow  or  reddish  color,  containing 
leukocytes,  fat-droiJS,  granular  material,  and  crystals  of  bilirubin.  The 
presence  of  booklets,  amti^bte,  actinomyces,  or  coccidia  indicates  the 
cause  of  the  abscess  concerned. 

Multiple  aliscesses  may  lie  found  throughout  the  liver,  are  often  in 
groups,  and  as  niauy  as  fifty  have  been  observed.  They  may  \w  as  large 
as  walnuts,  sharply  defined,  irregularly  rounded,  or  lobulated.  The 
walls  and  contents  resemble  those  of  the  solitary  aliscess.  A  thromlx>tic 
or  embolic  origin  is  indicated  by  the  presence  of  arborescent  patches  of 
necrosis  and  of  pmiform  thrombi  in  the  branches  of  the  portal  vein. 
Aliscesses  originating  from  the  bile-ducts  are  associated  with  dilated 
ducts  containing  a  green  pus. 
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Aft  the  abscess  reaches  the  surface  of  the  liver,  adhesions  are  form< 
between  this  organ  and  adjacent  strnctm'es,  as  the  diaphragm,  the  stomH« 
or  the  intestine,  the  renal  peh-is,  or  the  abdominal  wall.     Perfoiiaii 
may  occur  and  the  pus  be  evacuated,   escaping  into  the  perito] 
pleural,  or  pei^iciirdial  cavity,  and  perhaps  finding  an  outlet  at  some 
point  remote  from  the  liver. 

Solitary  and  small  abscesses  are  at  times  transformed  into  cysts  vii 
viscid  cont-euts  in  which  cholesterin  m  often  found,  or  the  pusv  becomii 
iiLspissated,  forms  a  eheese-like  mass  or  a  cakihed  nodule  enclosed  wit 
a  dense  hbrons  capsule, 

Syi^iptoms. — There  may  l>e  no  sympt^mis  calling  immediate  atteni 
to  abscess  of  the  li\'er,  its  presence  being  lii*st  suggested  by  the 
of  pus  from  some  other  organ,  or  being  imide  evident  at  a  post-moiieoi 
examination.  Even  suggastive  symptoms  of  suppurative  hepatitis  may 
be  wholly  oljscnred  by  those  of  the  disease  to  which  it  owes  its  origiiL 
The  patient  loses  llesh  and  strength,  is  likely  to  be  troubled  with  nauswi 
or  vomiting,  and  complains  of  epigastric  distress.  Jaundice  is  oft< 
absent,  or  slight,  and,  if  considerable,  may  be  due  to  pressure  of 
abscess  upon  the  larger  bile-ducts.  Late  in  the  course  of  the  d: 
the  patient  at  times  becomes  mildly  delirious,  and  still  later  coma 
supervenes.  Pain  in  the  region  of  the  liver  is  usually  present  either  m 
an  early  or  as  a  late  symptom.  It  ocenrs  as  the  suppuration  uears  the 
surliice,  and  is  referred  perhaps  to  the  seat  of  the  abscess  or  to  the 
right  shoulder.  The  latter  localization  is  to  be  explained  by  the  transmit 
Bion  of  irritation  from  the  bmnches  of  the  phrenic  nerve  in  the  ca; 
of  the  liver  and  in  the  suspensory  ligament  to  the  foiu'th  cervical  oe; 
which  also  receives  bnincbes  from  the  shoulder.  The  sensation  of 
is  thus  capable  of  being  referred  throngh  the  central  nervous  system 
a  point  remote  from  its  origin. 

The  presence  of  suppuration  is  especially  indicated  by  the  prolonged 
elevation  of  temperature,   altliongh   tbis  may  be  so  slight  in  cases 
chronic  abscess  as  not  to  be  especially   signiticant.      More   frequen 
exacerbations  and  remissions  of  temperature  are  present,  with  a  rise 
haps  as  high  as  105°  F.     The  elevation  of  tempenitura,  if  eontinuoi 
with  evening  exacerbations,  often  suggests  t5T;>hoid  fever  or  tubereul 
and  if  associated  with  cbills  and  sweating,  especially  when  these  are 
regular  intervals,  gives  rise  to  the  thought  of  malaria*     As  the  disea69 
progresses,  a  sudden  fall  of  tempeiature  often  results  from  the  evacua- 
tion of  an  abscess,  and  a  prolonged  lowering  of  the  temperature  not 
frequently  occurs  some  time  before  death.     The  fi*eciuency  of  the  pul 
and  respiration  is  in  accord  with  the  variations  of  tempeniture.     The 
pulse  is  weakj  and  the  respiration  often  rapid  and  painful,  and  aecom 
panied  by  a  dry  cough  when  tlie  snrftice  of  the  diaphnigm  is  intiamed. 
If  the  alisccss  breaks  into  the  lung,  its  contents,  usually  of  a  red 
color,  according  to  Osier  resembling  anchovy  sauce,  have  given  eviden* 
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on  microscopiciil  examinatioo,  of  the  presence  of  amcEbfe.  The  aetion 
of  the  bowels  is  irregular.  The  stools  are  not  likely  to  become  clay- 
colored,  but  contain  abundant  pus  if  the  abscess  empties  into  the  bowel. 
The  source  of  this  pus  is  made  appareut  by  the  discovery  of  hooklets, 
aBioebsPj  or  other  e\  idence  of  ite  parasitic  origin.  The  urine  is  not  es- 
pecial ly  note  worthy  J  except  in  those  eases  where  the  abscess  empti^ 
into  the  urinary  tract. 

Enlargement  of  the  liver,  which  is  usually  present,  is  made  evident 
both  by  perciisRion  and  by  palpation,  and  often  become-s  appareut  on 
inspection,  e^'^pecially  when  the  patient  is  iu  the  upright  position.  The 
enlargement  is  irregular  if  the  abscess  projects  above  the  surface,  and 
may  Im*  indieatt^i  by  a  sharply  defiued  area  of  thoracic  duluess,  convex 
upward  when  the  projection  is  from  the  upper  part  of  the  right  lobe. 
The  size  of  the  liver  is  iu  the  main  in  proportion  to  the  quautity  of 
pus  present.  It  is  soTnetimes  sufficieutly  enlarged  to  cause  ascites  from 
pressure  on  the  portal  vein,  or  anasarca  from  pressure  on  the  inferior 
vena  cava.  The  upper  border  of  hepatic  dulneas  may  extend  to  the 
second  rib  in  front  and  to  the  spine  of  the  scapula  behind,  an*!  the  an- 
t€Tior  edge  of  the  liver  be  found  ne^r  the  crest  of  the  ilium.  Crepita- 
tion or  fluctuation  is  sometimes  recognized  on  palpation,  and  is  indica- 
tive either  of  a  locidized  peritonitis  or  of  the  seat  of  the  alKScess.  The 
liver  is  tender  to  the  touch  when  the  anterior  surface  is  inflamed,  and 
the  abdominal  wall  then  becomes  tense  when  palpation  is  attempted. 
The  spleen  is  moderately  enlarged. 

The  symi>toms  of  abscess  of  the  liver  may  continue  for  a  period 
of  years, -—five  in  the  case  reported  by  Ewald, — or  a  fatal  issue  may  be 
reached  in  the  course  of  a  few  we*»ks.  The  average  duiidinn  <>f  lata! 
cases  is  from  six  weeks  to  three  months.  The  smaller  abscesses  tend 
to  coalesc^j  thus  forming  the  large  abs<iess,  which  extends  towaixls  the 
surface  of  the  liver,  with  the  eventual  spontaneous  evacuation  of  the 
pus.  Immediate  relief  to  the  symptoms  is  then  likely  to  occur ;  if, 
how^ever^  the  drainjige  is  defective  and  the  destructive  process  contimies, 
with  or  without  the  complications  of  hemorrhage,  emtolism,  peritonitis, 
or  septicfemia,  permanent  fistulee  may  l>ecome  establishedj  with  perhaps 
the  eventual  occurrence  of  amyloid  disease. 

Diagnosis.— Time  is  an  import^int  fector  in  the  diagnosis  of  suppu- 
rative hepatitis,  which  is  based  upon  the  af^sociation  of  protracted  con- 
tinuous or  intermittent  fever,  painfulj  perhaps  tender,  enlarge meut  of 
the  liver,  leukocytosis,  and  a  thorough  appreciation  of  the  etiology  of 
suppurative  hepatitis.  The  most  important  element  iu  the  diagnosis  is 
the  tispirator  ;  but  the  exploratory  puncture  may  not  reach  the  abscess, 
or  the  pus  may  be  too  thick  to  flow  through  the  needle.  If  ixn  abscess  is 
siispecttHl^  repeated  punctures  should  be  made,  if  necessarj ,  the  places 
of  election  being  tender  or  yielding  spots  in  the  enlarged  liver  below 
the  costal  cartilages,  the  seventh  right  intercostal  space  in  the  axillary 
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liiii%  and  at  this  level  in  front  or  behind  if  duliiess  extends  farUier  up. 
The  neoessity  for  aspiration  is  greater  than  its  danger,  although  Iheie 

may  Ik^  prriluso  hemorrliage  while  the  needle  remains  in  the  liver. 

Malaria  is  to  l>e  differentiated  by  the  more  typieal  i^eeurrenoe  of 
the  chills,  the  eonsiderable  enlargement  of  the  spleen,  tlie  sucoefliftll 
treatment  with  quinine,  and  the  ahsnice  of  the  paiiisites  i>f  malarok 
PuluMJiiary  tnbereulosis,  which  simnhites  hepatie  abscess  by  cough  and 
heL'tic,  is  to  Ije  exehuled  by  the  i-esults  of  physical  examitiatioti.  Bm* 
pyema  may  l)e  suggested  by  the  fever  and  phjsieal  signs,  but  in  hepsHe 
absce^  duhiess  m  higlier  in  front  than  l>elund,  while  in  empyema  ttie 
retracted  luug  Ik^  along  the  spine  and  at  the  npper  part  of  the  thomx. 
Incarcerated  gall-stones  in  the  large  bile-duet.s  at  times  are  mistaken  for 
suppurative  hepatitis,  bnt  in  gallstones  the  pain  m  usually  more  seveit 
and  the  janndice  more  extreme  and  constant,  whilst  the  elevation  of 
temperatnre  Is  often  slight  and  recui-s  with  the  attacks  of  pain.  The 
echinococcus  cyst  may  present  the  physical  chai-acteristics  of  a  hu^ge 
aljsceKs.  lint  its  growth  is  shm\  alVbrile,  as  a  rule,  and  without  disturb- 
ing symptoniH,  t*xrept  those  of  mechanical  origin. 

Prognosis.— Large  abscesses  or  many  small  abscesses  of  the  liver  Hi 
always  dangerous^  the  mortality  in  cases  not  treated  surgically  being il 
high  as  eighty  per  cent.  The  possilnlity  of  recovery  from  small  stngb 
abscesses  by  al>sorption  or  calciticatioii  has  already  been  mentioned.  Be* 
coveiy  from  more  extensive  suppuration  is  passible  only  b3'  the  effieianK 
evacuation  of  the  pus.  It  is  stated  that  one-half  of  the  cajseB  of  e¥«eil%_ 
tioji  of  the  atiscess  through  the  kings  or  g-astro-intestinal  canal  recoT 
and  the  mortality  njay  be  tis  low  as  thirty  per  cent,  in  eaaes 
surgically* 

Treatment,— Septic  abscesses  of  the  liver  are  usually  not 
ble  to  any  treatment^  nor  is  there  luiy  known  metliod  of  eheekiiig 
the  formation  of  the  prinniry  abscess ;  the  medical  treatment  mtii4. 
therefore,  be  symptromatie  and  palliative.  The  diet  should  be  largi»lv 
or  altogether  liqnid  or  semi-solid,  nnirritating,  but  nutritious  and  sap- 
porting. 

The  sargicral  treatment  consists  in  complete  evacuation  of  the  postiid 
drainage  of  the  cavityj  for  aspiration  is  of  little  value  save  as  a  niL^axis< 
diagnosis.  The  decision  of  the  time  at  which  the  cavity  shall  be  < 
is  often  a  point  of  gresit  nicety  :  on  the  one  hand,  there  is  danger  of 
rupture  of  the  abscess  into  the  peritonenm  cir  s«»me  other  vital  part^  M»l 
also  of  exhaustion  of  the  patient ;  on  the  other  hand,  there  is  the  reason* 
able  expectation  that  the  formation  of  adhcsious  between  the  liver  and  tbe 
al>doiirinal  wall  will  greatly  tavor  safe  evacuation.  When  an  absceiB  tuK 
discharged  through  an  internal  organ,  such  as  a  lung  or  the  intestine, 
case  .shimld  usually  be  left  to  nature,  unless  increasing  hectic  fever 
failure  of  strength  point  strongl^\  towards  approaching  death,  in 
case  the  effect  of  a  counter-opening  may  be  tried. 
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FIBROUS    HEPATITIS,     CHRONIC    INTERSTITIAL    HEPATITIS. 

CIRRHOSIS. 

Etiology^ — Fibrous  hepatitis  ixS  a  disease  more  frequent  in  man  than 
In  womau.  Although  usually  oecurriiig  in  the  adults  Howard  and  Hat- 
field have  collected  a  cousiderable  numl>er  of  case8  among  children,  and 
it  may  l>e  present  in  the  foetus.  It  m  generally  considered  to  be  the  result 
of  the  continued  presence  in  the  liver  of  an  irritant  brou^rht  by  the  blood- 
vessels, especially  the  portal  vein,  or  entering  tlii-ough  the  bile-ducts  or 
directly  from  the  surface.  In  nearly  two-thh^ds  of  the  c^^s  the  irritant 
is  alcohol,  especially  that  obtained  from  the  fermentation  of  grains  and 
potatoes.  An  unknown  predispasing  cause  on  the  part  of  the  individual 
is  also  probable,  since  many  persons  addicted  to  the  excessive  use  of 
alC4ihol  are  free  from  this  dis€*ase.  The  undue  use  of  strong  wines  and 
beer  sometimes  gives  rise  to  fibrous  hepatitis.  It  is  asserted  that  spices^ 
coffee,  ptomaines,  phosphorusj  arsenic,  and  antimony  may  act  as  causes, 
— a  view  l>ased  rather  upon  experiments  than  upon  clinical  evidence. 
Acute  infectious  diseases,  a^  malaria,  t^^phoid  l^ver,  scarlatina,  cholera, 
and  dysentery,  are  also  regarded  as  causes.  If  they  are  to  be  admitted  as 
such,  their  importance  must  be  slight,  owing  to  the  rarity  of  fibrous 
hepatitis  in  comparison  with  the  fr<3quency  of  thc^se  diseases.  Chronic 
infectious  diseases,  especiaHy  syphilis,  whether  congenitsil  or  acquired, 
produce  cirrhosis,  and  miliary  tuberculasis,  rickets,  and  gout  are  main- 
tained to  be  of  etiological  importance.  Welch,  in  his  observations  on 
the  pigmented  liver  of  coal-miner's,  chills  attention  to  the  possible  signifi* 
eance  of  a  mechanical  irritant,  aiS  coal-dust,  Botkin  maintains  that  fibrous 
hepatitis  may  result  iVoni  obliteration  of  the  poital  vein,  and  Eichhorst 
favors  the  etiological  impoitanee  of  old  age  in  producing  an  arterio- 
sclerosis with  resulting  atrophy,  as  in  the  kidney.  The  nutmeg  atrophy 
from  continued  obstruction  in  the  course  of  the  hepatic  vein  causes  a 
slight  degree  of  fibrous  hepatitis. 

The  importance  of  the  bile-dnets  in  the  production  of  fibrous  hepatitis 
is  seen  in  cases  of  chronic  cholangitis.  This  affection  in  turn  may  l3e  the 
result  of  gallstones,  tumor's,  or  tnterculosis,  or  of  congenital  obstruction, 
stenosis,  or  obliteration  of  the  bile-ducts. 

Fibrous  hepatitis  proceeds  from  the  surface  of  the  liver  in  consequence 
of  a  perihepatitis  when  a  chronic  inflammation  of  the  capsule  exists, 
either  limited  or  part  of  a  chronic  peritonitis. 

Morbid  An AToanr.  ^-Chronic  fibrous  hepatitis  is  charaeterized  l)y 
an  incres^Lse  of  the  connective  tissue  of  the  liver,  usually  associated  with 
a  destruction  of  liver-cells,  and  resulting  in  a  shrinkage  of  the  organ. 
Bometimes  the  liver-cells  are  not  destroyed,  the  fibroid  tissue  does  not 
shrink,  but  an  enlargement  of  the  liver  results.  Two  varieties  of  fibrous 
hepatitis  are  thag  to  l>e  recognized, — the  one  hypertrophic,  the  other 
atrophic,  cirrhosis.    The  former  is  manifested  by  a  symmetrically  en- 
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larged  liver^  weighing  perhaps  eight  x>oun<is,  in  which  a  new  formatioa 
of  connective  tissue  is  more  directly  connected  with  the  bile-doete,  and 
the  liver-c^lls  are  either  unaltered  or  fattily  infiltrated. 

In  liti'ophlc  cirrhosis  the  liver,  at  first  increa-sed  in  size,  may  become 
BO  shrunken  as  to  weigh  bnt  a  pound.  The  atrophy  is  a8ymmetric^  and 
prodnces  various  degrees  of  deformity.  Granules  and  nodules  from  Ibe 
size  of  a  ]>in's  heswl  upward  project  from  the  snrface.  and  ac^^ordin^  l» 
the  predominauee  of  larger  or  smaller  projections  the  terms  ^^graanlir 
liver/'  *' hobnailed  liver,'-  and  ^*lobulated  liver'*  are  applied.  Theoiih 
snle  is  thickened  and  opaque.  The  color  vari«^  from  gmy  to  a  tawny  y*?!- 
low  (xtfyio:;)^  whence  the  term  *' cirrhotic."  The  yellow  shades  of  ctikr 
are  dependent  upon  the  presence  of  fat  and  biliary  coloring  matter.  The 
cousistency  of  the  liver  is  increased^  and  is  often  compiired  to  that  of 
leather.  The  growth  of  fibrous  tissue  proceeds  rather  from  the  vi* 
of  the  poiial  vessels  than  from  the  neigh lx>rhood  of  the  bile-ducts,  ju  ; 
shrinkage  causes  rather  narrowing  and  obliteration  of  the  former  thiui 
ob^trnction  of  the  latti*r.  These  may  he  affeeted  to  a  certain  degree,  and 
clusters  of  cells  indicative  of  uewformed  bile-ducts  may  he  seen. 

The  spleen  is  usually  enlarged,  and  may  become  thrice  the  nomuJ 
size.  Its  enlargement  is  chiefly  the  result  of  the  portal  obstruction,  »d<! 
Is  the  gn?ater  tht*  later  the  sbige  of  the  disease,  Tlie  eulargemeut  may  bf 
in  part  due  to  the  cause  of  the  cirrhosis,  since  the  former  is  sometanm 
found  before  any  considerable  degree  of  ascites  is  present.  If  the 
sule  is  thickened  or  ba^s  undergone  marked  atrophy,  decided  en 
ment  is  prevented.  The  peritoneum  is  thick eneil  and  opaque,  Kometi 
granular,  and  the  m neons  membrane  of  the  stomach  and  the  int4?stii 
is  swollen  and  its  blood-vessels  dilated. 

Owing  to  the  obstruction  to  the  flow  of  ported  blood  through  the  liver, 
the  radicles  of  the  portal  vein  are  distended,  and  their  anastomoses  with 
the  peripheral  veins  of  the  body  dilated.  The  latter  are  to  be  found  su 
the  junction  of  the  oesophagus  and  tlie  stomach,  tilong  the  course  of  thi* 
large  intestine^  in  the  lower  part  of  the  rectum,  and  in  the  retroperi- 
toneal plexus  of  veins  in  front  of  the  spine.  Dilatation  of  the  anasto- 
mosing bninches  in  the  suspensory  and  round  ligaments  also  takes  phicev 
and  is  sometimes  continued  to  the  cutaneous  veins  around  the  navel, 
forming  the  caput  Medusse.  Branches  of  the  internal  mammary  and  epi- 
gastric veins  may  also  become  dilated  and  tortuous. 

Symptoms. — Thei'e  are  no  symptoms  chanicteristic  of  the  early  stugs 
i*f  cirrhosis  of  the  liver.     As  the  disejise  advances  and  the  destmcti' 
of  the  liver- cells  and  the  obstruction   of  the  portal   circulation   t 
place,  disturbances  of  function   appear,   and   sometimes   develop 
great  rapidity.     The  obstructed  port^il  circulation  prodnces  a  chroi 
gastro- intestinal  catarrh,  which  is  maniiested  by  loas  of  appetite,  held 
ing,  nausea  and  vomiting,  flatulence,  and  irregular  action  of  the  bowel 
After  a  while  hemorrhogcs  are  likely  to  occur,  either  aB  noeebleed  or 
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as  bleeding  piles,  or,  in  consequenee  of  the  portal  oong^tion,  the  blood 
may  regurgitate  from  the  cBsopliagus,  be  vomited  from  the  stomach,  or 
escape  with  the  stools.  The  iittacka  of  hemorrhage  are  oft-en  repeated,  ur 
a  large  quantity  of  bloml  is  lost  in  a  single  attack^  and  in  efmsequenC'e 
persistent  aniEniia  is  the  frequent  result  Such  hemorrhage  may  l>e  the 
fii^st  symptom  to  excite  euspicion  of  the  exist-ence  of  cirrhosis,  and  its 
occurrence  may  afford  tempoi'ary  relief  to  the  digestive  disturbances  de- 
pendent upon  portal  stagnation.  Cutaneous  hemorrhages,  which  usually 
take  plac^  late  in  the  disease,  are  dependent  rather  upon  degenerative 
changes  in  the  walls  of  the  blood-vessels  thiin  upon  mechanical  obstruc- 
tion. 

Ascitea  eventually  develops,  and  may  be  the  first  symptom  to  attract 
the  patient's  serious  attention.  It  is  due  to  the  obstruction  of  the  portal 
circulation,  is  usuallj'  slow  in  development,  unless  thrombosis  of  the 
poiial  vein  occurs^  and  may  r*>sult  in  the  presence  of  several  gallons  of 
fiuicL  The  characteristics  of  such  fluid  will  be  found  in  the  aiticle  on 
ascites.  The  larger  its  quantity  the  gi-eater  the  di8cx>mfort^  chiefly  mani- 
fested by  the  increased  intra-abdominal  pressure,  which  may  vaiy  from 
hour  to  hour  or  from  day  to  day  in  consequence  of  the  alisorption  of 
fluid,  the  action  of  medicines,  the  escape  of  gas  from  the  stomach  or  in- 
testincs^  or  the  occurrence  of  hemorrhage.  If  the  fluid  is  removed  by 
tapping,  it  usually  reaecunudates  within  a  few  weeks,  the  more  rapidly  the 
more  frecfuent  the  with<lmwal.  Jaundice  is  not  an  essential  symptom  of 
cirrhosis  of  the  liver,  although  slight  and  perhaps  recurrent  atta(*ks  may 
occur.  These  are  due  rather  to  causes  outside  the  liver,  especially  catarrh 
of  the  common  bile-duct,  than  to  pressure  upon  tJie  bile-ducts  within  the 
liver. 

The  progressive  destruction  of  the  liver-cells  results  in  more  extreme 
disturbances  of  nutrition.  Emaciation  becjoraes  conspicuous,  and  the 
patient  is  weak  and  irritable.  The  breathing  is  i-apid  and  labored, 
partly  in  consequence  of  a8<*ites.  The  heart  is  wefikentKl,  and  the  pulse 
correspondingly  feeble.  (Edema  of  the  skiuj  espe<*ially  of  the  feet  and 
legs,  the  scrotum,  and  the  dependent  portions  of  the  abdomen,  occurs,  as 
the  result  partly  of  the  enfeebled  heart-action  and  paiily  of  the  ported 
obstruction.  Eventually  hydrothorax  and  CBiiema  of  the  lungs  are  likely 
to  take  place.  Finally,  profound  disturbance  of  the  nervous  system^  as 
delirium,  conv^ilsions,  and  coma,  immediately  precedes  death. 

Evidence  of  emaciation  is  se^n  efipecially  in  the  face,  arms,  and  hands, 
ivhich  strikingly  contrast  with  the  bloated  portions  of  the  abdomen  and 
legs.  Tlie  skin  ls  pale,  of  a  dirty-gray  color ;  at  times  it  sho\^T%  a  yel- 
lowish tint  from  complicating  jaundice.  The  tongue  is  usually  dry  and 
coated.  The  abdominal  distention,  unless  extreme,  varies  with  the  posi- 
tion of  the  patient  The  navel  protrudes.  The  veins  at  the  dependent 
portions  and  perhaps  near  the  navel  are  conspicuous,  (See  also  Ascites.) 
The  phj^ical  examination  of  the  liver  usually  becomes  possible  only 
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when  the  a^^ites  is  relieved  by  tapping.  The  outlines  of  the  shnuiken 
liver  then  umy  be  determined,  and  its  grannies  or  lobules  often  be  felt 
owing  to  the  lax  condition  of  the  abdomintd  wall  and  the  exoesssive  mo- 
bility uf  the  liver  when  not  adhei^ent.  The  enlarged  spleen  is  also  more 
readily  recognized  after  the  fluid  is  removed,  although  it  is  often  possible 
to  determine  its  outlines  by  percussion  and  palpation  if  the  patient  can 
lie  on  the  right  side, 

DiAGNOBis. — ^In  the  early  stages  of  eirrhosis  the  iliagnosis  is  impos- 
sible. When  hemorrhage  frc^m  the  stomach  or  bowels  is  the  first  impor- 
tant symptom,  librous  hepatitis  is  to  be  suspected  if  there  is  an  aleoholie 
history  and  there  are  no  symptumi^  pointing  to  uleA*r  of  the  stoma4.*h  or 
bowels.  A  similar  history  with  or  without  hemorrha^  bat  with  tlje 
development  of  oseites  also  maikes  probable  cirrhosis.  The  reoognitioo 
by  physical  signs  of  a  gninnlar  or  nodular  atrophied  liver  establiaiiai 
the  diagnosis.  Previous  to  the  withdrawal  of  fluid  Irom  the  abdomen  it 
is  often  impossible  to  reeognize  fibrous  hepatitis,  since  a  coiTeet  explaoa- 
tion  of  the  cause  of  ascites  has  frequently  l»een  made  only  after  a  lapai* 
rotomy  or  on  the  post-mortem  tiible.  In  briet^  the  existence  of  eirrboell 
of  the  liver  is  most  likely  to  be  made  when  the  liver  can  be  physicalij 
examined. 

Peognosis, — Fibrous  hepatitis  when  capable  of  recognition  is  likely 
to  prove  soon  fatal,  death  taking  place  within  a  few  months  or  a  year. 
On  the  other  hand,  patients  have  lived  for  years  after  the  oocarren 
of  hemorrhage  and  tiscites,  and  considenible  degrees  of  cirrhosis  of  i 
liver  have  been  found  after  death  in  pei-sojis  who  had  been  supjH 
to  be  free  from  liver  diseajse.  A  guai*ded  prognosis  is  therefore  tii 
made  until  the  duration  and  severity  of  the  symptoms,  and  the  abil 
of  the  patient  to  preserve  flesh  and  strength,  have  been  thoroughly  ; 
tained. 

Treatment* — In  most  cases  of  cirrhosis  of  the  liver  the  pritnary  i 
dication  is  the  withdrawal  of  iilcohol  and  all  stimulating  or  irrit 
highly  sciisoned  foods  ;  in  the  ca^e  of  tavern-k (nepers  and  bart-enderB' 
were  unable  to  or  would  not  ceji^  using  alcohol,  we  have  known 
substitution  of  hai'd  cider  for  all  otiier  drinks  apparently  to  protract 
for  a  great  length  of  time.     Although  in  the  ad\'anced  stages  of  the 
ease  no  medi€>al  treatment  can  effect  anything,  in  the  beginning  it  is  I 
duty  of  the  pmctitioner  by  the  use  of  tJie  remedies  already  spoken 
under  the  httid  of  chronic  hepatitis  to  endeavor  to  bring  at>oot  hep 
resolution.     During  the  stage  of  contraction  tlie  treatment  must  be  p« 
symptomatic.     The  patient's  strength  should  be  siLstained  by  nutrititi 
food,  and  the  accidents  of  the  disease  appropriately  met     (See 
Hemorrhage  from  the  stomacli  due  to  cirrhosis  of  the  liver  is  usmilj" 
uncontrollalile  by  treiitment,  which  should  consist  in  withdrawal  of  food 
and  the  administration  of  opium  and  styptics  (especially  Mousel's  solu- 
tion), B»  in  hiematemesis  from  gastric  ulcer,     (See  pa^  842.) 
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As  has  been  stat^^d,  the  li 
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:*oiiie  persistently  enlarged  from 
ae  increase  of  its  fibrous  tissue  intimately  eoiuiected  with  the  bile-ducts, 
but  not  ditlering  in  its  histolo^eal  eharact eristics  from  that  found  in 
atrophic  cirrhosis.  Hanot  and  Charcot  maintained  that  this  variety  of 
cirrhosis  ori<rinated  from  the  bile-ducts,  and  it  has  been  asserted  that  a 
bacterial  catarrh  of  these  ducts  may  be  of  importance  in  eticdogy. 

This  atfectiou  is  of  sufficient  frequency  to  be  i-egarded  as  of  clinical 
importance.  Jaundice  is  the  most  conspicuous  symptom.  It  may  be 
either  slight  or  severe,  and  is  likely  to  be  permanent.  The  absence  of 
clay-colored  stools  indicates  that  there  is  no  olistruction  to  the  entrance 
of  bile  into  the  intestine.  The  disturbance  of  digestion  is  slight,  and 
frequently  for  a  long  time  the  nutrition  is  uuaife<'tc<i  Loss  of  ficsh  and 
strength  may  finally  occur,  or  there  may  be  a  rapid  rise  in  tcmiierature 
and  ao  InciTase  in  the  degree  of  jaundice,  followed  by  dclirinni»  convul- 
sions, comii,  and  de^th  in  the  coui's*>  of  a  fortnight.  There  is  no  ascites, 
and  hemorrhages  are  infrequent.  Persistent  enlargement  of  the  liver  is 
the  chief  al)normality,  except  the  jaundice,  to  be  found  on  physical 
examination,  and  the  anterior  border  may  lie  as  low  as  the  navel.  The 
surface  is  smooth,  the  density  of  the  organ  is  increased,  and  there  is  no 
tenderneas  on  palpation.  Knlargcment  of  the  spleen  is  present.  Hanot 
and  Meuuier  have  recently  called  attention  to  the  prt^seuce  of  a  leuko- 
cytosis at  various  stages  of  the  disease,  ranging  from  ti^Tlve  thousand 
to  twenty-one  thonsand  white  corpnscles  in  the  cubic  millimetre.  Im- 
portance is  attached  to  these  observations,  since  leukocytosis  Ls  aksent 
in  alcoholic  cirrhosis  and  is  present  to  the  above  extent  in  cancer  alone 
of  the  \^arions  affections  of  the  liven  This  condition  is  regarded  as  an 
argument  in  favor  of  the  infectious  nature  of  the  disea«^. 

Diagnosis. — Pei-sistent  jaundice,  hepatic  and  splenic  enlargement, 
al>aence  of  ascites,  and  gjustro-intestinal  hemorrhages  enable  a  diagnosis 
of  hypertrophic  cirrhosis  to  be  made.  The  enlargement  of  the  liver  may 
be  simulated  by  fatty  iniiltration,  amyloid  disease,  or  cancer.  The  first 
is  excluded  by  the  presence  of  coiitiiuied  jaundice  ;  the  second,  not  oidy 
by  this  evidence,  but  also  by  pallor,  debility,  all>nminaria,  and  dropsy, 
and  by  a  lacking  etiology.  Time  imiy  be  neeessary  for  the  elimination 
of  cancer  of  the  liver,  which  produces  more  niidd  disturbance  of  nutri- 
tion and  debility  and  is  unlikely  to  be  accompanied  by  enhirgement  of 
the  spleen.  The  uncertainty  of  the  diagnosis  hiis  led  to  an  exploratory 
laparotomy.  The  dis<^'c»se  has  continued  for  a  period  of  seven  years  ;  and 
it  is  not  known  that  its  progress  has  ever  l>een  prevented  or  delayed. 

Treatment. — There  is  no  known  effective  treatment  of  this  disease. 
Symptoms  should  he  met  upon  general  principles  ;  potassium  iodide  (one 
grain)  and  corrosive  sublimate  (one-sixtieth  of  a  grain)  may  be  given 
continuously,  largely  to  relieve  the  patient's  mind. 
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AMY1.01D    LIVER* 

The  presence  of  amyloid  material  in  tlie  liver  is  connected  with 
destruction  of  liver-cells,  and  i.s  productive  of  corresponding  disturi 
in  the  function  of  the  Hver*  Its  symptoms  are  less  conspicnoiis  than 
its  physical  si^bh  in  calling  attention  to  diseai^  of  the  liver.  The  inmie' 
diate  eauHe  of  amyloid  disejisa  in  the  liver,  as  elsewhere,  i»  uncertain.  Of 
practical  importance  li'om  its  bearing  on  diagnosis  is  its  iissociation  with 
chronic  supponition,  chronic  tuberculosis,  especially  of  the  lungs*  intes 
tine,  kiihicySy  bones,  and  joints,  and  the  later  stiiges  of  sj^hilis. 
amyloid  liver  i»  sometimes  found  in  cauc^r,  rickets,  malaria^  goat^  lei 
mia,  pseudo-leukjemia,  and  chronic  nephritis.  From  the  fiact  that  amy- 
loid degeneration  usually  alfects  various  important  organs  of  the  body 
siuniUan€*ously,  the  evidence  indicative  of  this  affection  of  the  11 
depends  upon  the  physical  examination  of  this  organ.  Pallor,  e 
tion,  debilityj  and  dropsy  are  present.  There  are  loss  of  appetite,  bel 
ing,  vomiting,  and  diarrhoea.  The  urine  is  likely  to  t>e  of  low  s 
gravity,  pale,  with  abundant  albumin.  The  liver,  although  neither 
ful  nor  tender,  may  be  so  enormously  enlarged  as  to  produce  a  sensation 
fulness  and  weight,  and  afford  a  percussion  dulness  extending  from  the 
third  rib  to  the  crest  of  the  ilium.  The  surface  is  smooth,  the  di 
increased.  The  spleen  may  be  enlarged,  but  from  amyloid  disease, 
from  obstruction  to  the  passage  of  its  blood  into  the  liver.  A  diagi 
of  amyloid  liver  is  probable  only  when  the  organ  hiis  reached  a  consii 
able  size,  at  which  time  death  is  likely  to  occur  within  the  course 
few  months.  It  is  possible  that  incipient  amyloid  degeneration  of 
liver  may  remain  stationary. 

Treatment, — When  it  can  lie  done,  the  suppurative  or  other  diseaM 
u'hieh  may  cause  amyloid  degeneration  of  the  liver  should  be  remo¥el 
There  is  no  known  remedy  which  has  any  direct  or  indirect  in£aeiioe 
upon  the  degenerative  process  itself. 

CANCER   OF   THE  LIVER, 

This  term  will  be  employed  to  designate  the  malignant  tumors  of 
liver  in  contradistinction  to  the  benignant  tumors  of  this  organ* 
latter  are  the  localized  hypertrophy,  myxoma,  fibroma,  lipoma,  glio: 
angioma,  benignant  adenoma,  and  retention  cysts.  The  former  incl 
sarcoma,  malignant  adenoun^  and  cancer^  to  be  differentiated  only 
histological  examination. 

Etiology.  "Cancer  of  the  liver  has  been  found  in  about  three  i»er 
cent,  of  a  large  number  of  cases  of  death  from  varioos  causes.  It  is 
uifjre  frequent  in  women  than  in  men,  usually  occurring  late  in  middle 
life,  but  may  be  found  in  the  earliest  yeara  Heredit>\  traumatism,  nod 
gall-stones  are  generally  considered  of  etiological  importance.  The  mort 
common  occurrence  in  women  has  been  in  part  explained  by  the  gmltt 
frequency  of  galbstones  in  this  sex. 
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MoKBiD  Anatomy, — Primjuy  and  secondary  cancer  of  the  liver  are 

to  be  diBcriiiiinated,  tbe  latter  bt-ing  tlie  variety  more  irequeutly  en- 

t  countered.  Primary  cancer  presumably  luases  from  the  liver-cells  aud 
from  the  smaller  bile- ducts.  Seeondaiy  tsincer  commonly  owes  its  origin 
to  primary  cauc^^r  of  the  alimentary  C4inal,  esj>ecially  of  the  stomach, 
rectum,  colon,  or  tesophagiLS.  Cancer  of  tlie  gall  bladder  or  of  the  com- 
mon duct  may  be  primaiy,  or  the  hepatic  eancar  may  be  secjondary  to 
that  of  the  pancreas,  uteru.^  ovajles,  or  mammary  gland,  but  niore 
commonly  it  arises  iu  those  organs  in  which  the  radicle^s  of  the  portal 
vein  begin. 

The  growth  of  the  ameer  in  the  liver  follows  the  distribution  of 
Gli880u*s  eai>sulej  or  is  unitbrmly  infiltrated,  or  is  present  iu  the  form  of 
nodides.  The^e  ai^e  single  or  many,  even  more  than  one  hundred,  and 
may  vaiy  in  size  from  that  of  a  pin's  head  upward.  The  liver,  especially 
the  right  lobe,  may  attain  an  enormoiLs  size,  and  the  organ  has  weighed 
as  much  as  twenty-five  pounds.  As  a  rule,  the  more  excessive  the  en- 
largement the  greater  the  loss  of  liver-cells.  The  enlargement  is  likely 
to  be  symmetrical  when  Glisson's  capsule  is  conspicuously  involved  or 
the  infiltrating  variety  is  present,  and  maybe  exceedingly  irregular  when 
nodular  cancer  is  the  variety  concerned.  If  nodules  project  above  the 
surface  they  iire  rounded  or  flattened,  and  often  umbilicated  from  central 
fatty  degeneration  and  absorption.  The  larger  masses  are  frequently 
surrounded  by  smaller  growths  in  close  proximity  and  tending  to  be- 
come fiLsed  With  the  former.  The  section  of  the  liver  varies  in  appear- 
ance iiccording  to  the  method  of  inva.sion  of  the  cancer,  the  extent  it 
has  reached,  the  degenerations  it  has  undergone,  and  the  disturbances 
it  haB  productHi  in  the  blood-vessels  and  bile-duets.  The  infiltrating 
forms  of  cancerj  whether  in  Glisson'a  capsule  or  sprea<ling  diftusely,  may 
follow  closely  the  structural  details  of  the  normal  li\'er,  and  the  app**ar- 
ances  may  resemble  those  of  fibrous  hepatitLs,  The  nodules  arc  iLSutdly 
rounded,  more  gray  or  white  when  small,  more  red  or  yellow  when  large, 
but  are  sometimes  of  a  translucent  gray  (hyaline  or  colloiii)  appearance. 
The  red  color  is  due  to  injection  or  hemorrhage,  the  yellow  color  to  fat 
or  necrosis.  The  dark  gray  or  black  color  ind]t%ates  a  melanotic  cancer 
or  Siircoma.  The  consistency  of  the  nodules  is  sc*ft  (meduUiu-y  or  enceph- 
aloid)  or  hard  (fibrous  or  scirrhous).  Finally,  cavitie.s  containing  a  thin, 
yellow  tluid  may  be  present  within  the  nodule  as  a  result  of  softening. 

The  blood-vessels  of  the  liver  may  1>e  obstructed  or  oblitenited  l>y  the 
compression  of  the  cancerous  growths,  which  may  also  perforate  their 
walls  and  grow  along  their  interior*  Obstruction  results  to  the  fiow  of 
blood  tbrcjugh  the  corresponding  parts  of  the  liver,  which  become  en- 
gorged with  blood,  and  iierhaps  necrotic.  Compression  of  the  bile-ducts 
by  the  nodules  produces  dilatjition  and  jaumlice,  either  limited  to  por- 
tions of  the  liver  or  affecting  the  various  tissues  of  the  body,  according 
to  the  seat  of  the  obstruction. 
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Extension  of  the  disease  to  the  lymph-glands  in  the  portal  fissare,  wii 
possilile  oblitemlioti  of  tlie  portal  vein,  obstnietion  of  the  eommoa  bil< 
duet^  or  perfomtion  of  the  g^all- bladder,  may  oceur.     The  peritonea 
especially  of  the  omeutnm  and  Douglas's  fassa,  is  likely  to  be  invi 
and  the  disea^  may  extend  to  the  spleen,  pancreas,  and  kidneys,  and 
the  lungs. 

Sysiptoms. — The  disturbances  associated  with  cancer  of  the  liver, 
a  rnle,  are  complicated  with  those*  due  to  eaneer  of  the  organ  in  wh 
the  disease  is  primary.     Tlie  symptoms  attributable  to  the  affection 
the  liver  are  usually  deiiendeut  upon  the  extent  of  the  disease  in  t 
organ,  and,  for  praetieal  reasons,  no  distinrtiuu  is  drawn  between  l 
results  of  primary  and  those  of  secondary  dis<-^4ise  of  the  liver,     LoflS 
appetite,  nauseu^  vomiting,  and  constipation  are  usually  present,  but  «Jo 
not  indicate  necessarily  that  the  li\'er  is  diseasetl.     Emat*iation  and  c; 
bilitj^  eventually  oecur,  sometimes  with  great  nipidity.     Disease  of 
liver  is  more  directly  suggested   by  pain  and  jaundice.     The  formi 
varying  in  degree,  is  almost  eonstantj  and  may  be  limited  to  the  rij 
hyjiochondrium,  or  radiate  in  all  directions  from  this  region.     Jaundi 
is  present  in  at  loiist  lialf  the  cases,  varies  in  dcgi^e,  and  is  sonietii 
extreme.     The  abdomen  becomes  distended  with  fluid  in  alxiut  as 
cases.     The  duid  is  either  due  to  obstruction  to  the  flow  of  blood  t 
the  portal  vein  or  is  the  residt  of  cancerous  peritonitis.      CatanecM 
tedema  is  likely  to  appear  towartls  the  end  of  life.     Hemorrhages  in 
skin,  or  from  the  uose,  stomach,  and  bowels,  at  times  take  plae^,  and  it 
iug  and  hiccough  may  lie  troublesome.     The  pulse  l>t*comes  weak^  an*! 
slow  when  jaundice  is  pi-esent.     The  temperature  is  usuallj"  normal 
is  likely  to  be  fel>rile  if  the  disease  runs  a  rapid  course  aissociated  wii 
suppuration,  and  the  fever  may  be  continuous  or  intermittent*     A  leu! 
cyt^isis  even  to  the  extent  of  forty  thousand  leukocytes  in  the  cu 
millimetre  may  Ije  present.     The  urine  is  diminished  in  quantity,  hi 
colored,  freq\iently  with  a  trace  of  albumin,  and  bile-pigment  may 
pre^sent  even  when  there  is  no  discoloration  of  tlie  skin.     Indican  is 
creased,  and  melanin  or  melauogen  may  be  prasent  in  melanotic  cancer 
sarcoma.     The  presence  of  melanin  m  indicated  by  a  dark,  almost 
color  of  the  urine  when  passed,  whereas  melauogen  is  made  evident  by 
the  urine  becoming  black  atter  a  time  or  when  heated  with  nitric  acid. 
The  feeces  may  or  may  not  lie  clay- colored,  even  when  jaundice  is  presei 
The  liver  is  usually,  sometimes  visibly,  enlarged,  and  the  area  of  hepai 
dulness  may  extend  from  the  third  rib  to  the  crest  of  the  ilium.     The 
edge  of  the  liver  is  generally  readily  felt,   and  cancerous  nod^lef^ 
present^  may  he  palpated  and  sometimes  seen  through  the  abdomi 
wall.     At  times  they  are  so  soft  in  consistency  as  to  suggest  the  presen 
of  Huid.     The  enlarged  liver  descends  with  tlie  diaphnigm,  and  the  k» 
lol>e  may  so  transmit  the  aortic  impulse  as  to  simulate  aneurism.    The 
spleen,  as  a  rule,  is  not  enlarged. 
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BiAGNoeis,— Cancer  of  the  liver  is  to  l3e  diagnostidited  by  progressive 
loss  of  flesh  and  strength,  paia  and  teDderness  in  the  right  hypoehou- 
driimi,  and  enhirgement,  especially  nodular,  of  the  liver.  Tlie  presence  of 
leiikocjtosis,  jaundice,  ascitew^  suid  peritoiu^iil  nodule.s^  the  last  appart^nt 
perhaps  only  on  rectal  examination,  otfer^  additional  favorable  evidence. 
The  enlarged  nodular  liver  produced  l>y  an  echinoeoceus  is  not  accom- 
panied with  the  cachexia  of  cancer,  and  exidomtory  puncture  of  tlio 
nodnle  reveals  a  cleju'  tiuid,  but  not  Idood,  Other  nodular  enlargemf^uts 
of  the  liver  from  hyperplasia  or  fibrous  hepatitis  lack  the  cachexia 
of  cancer,  and  are  of  slower  growth.  If  the  liver  is  synimetrieuUy  en- 
larged, h>^iertrophic  cirrhosis  might  be  excluded  by  th**  tailing  si>lenic 
enlargement  and  the  Umg  period  of  jaundice  without  emaciation  and 
debility.  Amyloid  enlargement  of  the  liver  is  slower  in  progress, 
jaundice  is  infrequent,  albuminuria  and  dropsy  are  more  constant  and 
severe,  and  the  etiology  may  Ih^  apparent.  If  the  liver  is  not  enlarged, 
and  the  symptoms  are  suggestive  of  cancer,  it  may  be  impoasible  to 
discriminate  laetwt^eu  cancer  of  neighl>oring  organs  and  that  of  the  liver, 
especially  if  the  former  are  adherent  to  the  liver. 

PEOGNasrs.=Caucerof  the  liver  is  univemally  fatal,  usually  within  a 
year  after  its  recognition.  The  disciise  may  pnigreas  so  rapidly,  with 
loss  of  flesh  and  strength,  that  death  takes  place  i!i  the  coui'se  of  a  few 
weeks,  perhajis  from  canceixjus  peritonitis,  or  suddenly  from  intmperi- 
toneal  hemorrhage  from  the  ruptni'e  of  a  VLiscnlar  nodule.  If  tlie  dura- 
tion of  the  disease  extends  over  a  longer  period,  it  is  likely  to  terniiuata 
Mally  hj"  progrtisftire  weakness,  with  eventual  pulmonary  ledeuia. 

Tbeatment. — The  only  treatment  of  cancer  of  the  liver  is  palliative. 

DISEASES  OF  THE  GALL-BLADDER  AND  BILE-DUCTS* 

Under  this  term  are  to  be  considered  the  pathological  processes  in- 
volving the  gall-bladder  and  bile  duets,  which,  although  they  are  often 
simultaneously  affected,  may  be  independently  diseased. 


JAUNDICE.     ICTERUS. 
Deftnttiok. — A  pathological  yellow  discoloration  of  the  skin  and 
many  of  the  tissueB  and  fluids  of  the  body,  usually,  if  not  invariably, 
due  to  bile- pigment,  and  occurring  in  many  diseases  and  under  a  variety 

kof  conditions. 
Etiology, — Mainly  through  the  researches  of  Stadelmann  it  is  now 
generally  admittetl  tbat  all  ca^s  of  jaundice  are  due  to  the  obstruction 
of  the  outflow  of  bile  from  the  liver  and  the  absorption  of  its  pigment 
through  the  lymphatics  of  the  liver,  for  there  is  no  absorption  of  bile 
when  the  common  bile-duet  and  the  thoracic  duct  are  tied.  The  as- 
sumption of  a  hiematogenous  jaundice  in  which  the  pigment  Is  supposed 
to  be  set  free  in  the  blood  without  the  mediation  of  the  liver  laeks  sup- 
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j>oit,  siiu^  it  is  shown  that  the  agents  which  aet  free  the  h«emoglobiii 
also  produce  obst miction  of  the  small  iiitra-hcpatic  bihvducta,  thus  fiiror- 
ing  the  absorption  of  t)ile,  and  the  yireseucc  of  bile-acids  in  the  urine 
Biich  cases  shown  tlrat  absurption  of  bile  hafi  taken  place.     The  ideii 
a  jaundice  fi'om  the  suppression  of  the  seci'etiou  of  bile  is  effectiiany 
dispo«<^d   of,  i»specially  bj'  the  experiments  of  Stein,  which  show 
janiidice  doe^  not  oecm-  in  birds  and  ^^e^teb^ateB  from  whom  the  li 
has  lieen  removed. 

Oljstrnetioii  to  the  outflow  of  bile  l>eing  the  immediate  cause  of 
jaundice,  it  is  couveiiient  to  consider  that  such  ol3Strncti«iu  may  aflV<1 
the  common  and  hepatic  bile-duets  or  the  intra- hepatic  bile-ducti*. 
Oljst ruction  of  the  former  may  be  produced  by  external  causes,  as  OLm- 
strietion  from  scars  or  compression  from  tuinoi's,  whether  iieopUiatief 
aneurismalT  xiarasitic  (echinococciLs),  or  fiecai  The  internal 
jiroducing  obstruction  ai^e  inflammation,  stricture,  tumors,  or 
bodies. 

The  external  emises  of  olist ruction  of  the  intra- hepatic  ducts  ai 
various  inflammations  t>f  the  liver  and  the  tumors  and  panisitejs  of 
organ.     Pftasive  congestion  and  fatty  iuflltration  may  be  added.     The 
ternal  causes  are  catarrhal  antl  suppurative  inflammatioUj  calculi 
cretions,  and  inspissatcil  bile. 

Morbid  Anatomy. — The  skin  may  be  of  a  pale  yellow  or  deep 
lowi.sh- brown  color,  suggesting  that  of  bronze,  and  shades  of  green 
blue  may  be  present.  The  darker  colors  represent  a  more  piT»louged  and 
more  complete  obstruction.  The  variation  in  color  is  likewise  depeii« 
upon  the  quantity  c»f  normal  jjigment^  the  thickness  of  the  epidermis, 
the  qiuintity  and  quality  of  the  blood  in  the  part  stainetl.  The  t 
cartilage,  nerve- tissue,  tears,  saliva,  and  nnicns  are  not  discolored.  The 
other  tissues  and  fluids  of  the  lM)dy,  espeeiiillj^  the  urine,  sweat,  an*l 
milk,  contain  bile-pigment.  The  fibrinous  sputa  of  acute  pueumouia  and 
acnte  inflammatory  exudations  sire  pigmented.  The  liver  and  kidm 
may  present  a  dark  olive-gi^en  color,  and  their  cells  be  difl[\isely  stai 
or  contain  pigmented  granules  or  scales.  The  latter  may  be  pressent 
the  cainil  of  the  tubules.  If  the  olistructiitn  li(*s  at  the  duodeual 
of  the  common  duct,  where  it  is  most  frequently  found,  as  a  thi' 
mucous  membrane  or  a  plug  of  mucus  due  to  catarrh,  the  bile-ducte 
are  distended  with  dark  vist*id  bile,  and,  if  the  obstniction  is  of  a  mort 
permanent  charaetei%  jls  a  tumor  or  stricture,  the  ducts  are  dilated  m 
well-  If  the  larger  bile-ducts  are  unobstructed,  a  microscopic  examUiA' 
tion  of  the  liver  may  show  elongated  and  branching  plugs  of  inspissalaed 
bile  within  capillary  bile-ducts.  WTien  the  larger  bile  ducts  are  inflamed. 
their  walls  are  likely  to  be  thickened  ami  ulcenited  and  their  oontentsfi 
thin,  gruel  like  fluid. 

Symptoms,— The  dLsturbances  from  obstruction  to  the  paseagr^  of  bOe 
into  the  duodenum  depend  upon  the  absorption  of  bile-pigment  and  bfl^ 
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acids  and  the  absence  of  bile  fix)m  the  tnt-estinaJ  contents.     Within  three 

or  lour  days  ni\er  the  obstruction  has  taken  place — and  the  earlier  the 
moi'e  sudden  and  complete  the  oUstruetion — the  skin  and  visible  mucous 
membranes  tjeeome  yellow.  This  color  is  usually  hrst  observed  iu  the 
conjuuctivte,  which  ai'C  stronijly  contrasted  with  the  white  sclerotic  coat. 

Discokjratiou  of  the  urine  may  l>e  noticed  even  earlier  than  that 
of  the  skin,  and  as  it  increases  in  intensity  assumes  a  dark  brown  re- 
sembling that  of  i>ortt*r.  The  ui'iue  re^idily  foams  wheu  shaken,  and  the 
froth  has  a  yellow  color*  The  quantity,  reaction,  and  specific'  gravity  are 
Borinal,  and  there  is  neither  albumin  nor  sngar.  Ou  aiicroseijpic^l  ex- 
amination hyaline  casts  are  often  found,  and  the  detached  epithelium  of 
the  urinary  tract  is  staiui-d  yellow.  The  urine  may  be  similarly  discolored 
after  the  use  of  rhubarbj  senna,  and  santonin ;  but  then  it  does  not  foam 
when  shaken,  and  the  color  l»ecomes  red  when  caustic  potash  is  added. 
The  detection  of  bilirnlnn  iu  the  urine  otters  pusitive  evidence  of  the 
presence  of  bile-pigment*  This  is  usually  accomplished  by  the  use  of 
Onielin's  test,  which  may  lack  a  positive  result  in  stale  urine  or  in  that 
of  a  paticJit  ^\'ith  fever.  An  equal  (quantity  of  ordinary  nitric  acid  is 
allowed  to  flow  down  the  side  of  a  wineglass  containing  a  few  drachms 
of  urine,  or  a  few  drops  of  S4-*parated  urine  and  acid  are  caused  to  unite 
in  a  thin  layer  on  a  white  dish,  Kosenliiich  filters  the  urine,  and  appliiis 
a  drop  of  tlie  acid  to  the  surface  of  the  stained  fiUer-paper.  If  bilirnlnn 
is  present  it  is  oxidized  when  it  comes  in  contact  with  the  acid,  with 
a  resulting  pUry  of  colors  from  green  through  blue,  violet,  and  red  to 
yellow,  in  which  the  presence  of  griK*n  is  characteristic.  A  very  con- 
venieut  and  easily  applied  test  is  that  of  3Iar<^-chul  im  modified  by  Rasiu. 
Tincture  of  iodine  is  tiiluted  with  ten  parts  of  alcohol.  A  thin  layex  of 
this  diluted  tincture  is  allowed  to  flow  along  the  side  of  the  wineghiss 
upon  the  surface  of  the  contained  urine,  wlrich  may  be  diluted  if  deeply 
pigmented.  The  presence  of  bilirnbin  is  shown  by  the  formation  of  a 
green  ring  at  the  liue  of  appasitiou  of  the  two  finiiis.  The  search  fi>r  bile- 
acids  is  rendered  unnec?eBS$iry  aa  a  means  of  recognizing  the  especial 
variety  of  jaundice,  since  it  is  pmbable  that  all  jaun*lice  is  of  olistructive 
origin,  and  it  has  lieen  ffmnd  that  bile-acids  may  be  present  in  the  urine 
of  healthy  pei-sons*  They  may  be  rapidly  decouipostMl  iu  the  blood, 
perhaps  occurring  only  in  traces  in  the  urine.  The  search  tor  them  is 
laborious  and  without  practical  value.  They  are  usually  found  by 
Petteukoter*s  test  t^  modifiwl  by  Strassburger. 

Tiie  effect  of  the  bile-acids  is  especially  manifested  ou  the  nervous 
system.  Headache  and  dizziness  are  frequent.  The  patient  is  often 
irritable,  despondent,  dull  and  stupid,  or  restless  and  wakeful.  Vision 
may  l>ecome  less  distinct  as  darkness  approaches,  liemerahp'm^  or  it  may 
then  become  stronger,  nyctulopia,  XanfhojMia^  the  yellow  appearance  of 
objects^  is  of  rare  occurrence,  and  hence  is  not  to  be  attributed  to  bile- 
pigment 


dS4 


DISEASES  OF  THE  DIGESTIVE  APPARATUS. 


Tlie  alisence  of  bile  from  the  mtestines  interferes  with  the  absorption 
of  fat,  favora  putrefaction,  and  canaes  the  faeces  to  teeome  clay-eolored 
The  nnabsorbed  fat  crystallizes  into  aeicalar  clnsters  which  are  to  be 
found  in  the  ftBces,  and  are  chemically,  aceA:jrding  to  Oesterlen^  a  magnesiiiii 
soap.  The  inereiused  putrefaction  of  the  intestiual  cont-ents  is  indicate 
by  flatulence  and  the  extremely  oftenaive  odor  of  the  esc^iping  gaa 
formation  of  the  latter  may  become  so  abundant  as  to  cause  tyi 
colic,  and  constipation.  The  stcwls  become  clay -colored,  since  th^ 
deprived  of  uroljilin,  tlieir  normal  c4:»loring  matter^  which  arises  fi*om  \ 
transformation  in  the  intestine  of  bilirubin.  It  is  to  be  remembered  I 
the  Hece^  may  be  pale  from  a  milk  diet  when  there  is  no  obstruction 
the  entrance  of  bile,  and  dark-eolored  from  the  presence  of  irou  or  bis- 
muth even  when  bile  is  absent. 

A  bitter  or  disagreeable  taste  io  the  month,  loss  of  appetite,  nausea, 
a  faint,  **a!l  gone-'  feeling  before  and  a  sensiition  of  epigastric  pressing 
after  eating,  are  often  present,  and  usually  precede  the  oecuiTeuce 
the  jaundice.  The  tongue  may  l>e  coated,  the  breath  fetid,  the  area< 
hepatic  dnlnass  increai^<Hl,  the  gaH-bhidder  distended,  and  both  li\' 
and  giUl 'bladder  tender  and  painful. 

Itching  of  the  skin,  one  of  the  most  distr^sing  symptoms  of  jaundic 
ajs  a  rule,  eventually  occurs,  and  is  due  either  to  bile-pigment  in  tl 
skin  or  to  the  absorption  of  hileacids.  It  is  most  severe  in  the  pain 
and  solcB  and  IjetAveen  the  fingers  and  toes,  but  may  be  found  eve 
wherCj  and  is  esi>ecially  dissigreeable  at  night  and  when  the  patient  is  i 
l>ed.  In  cousecpience  of  scratching,  papules^  pustules,  ulc^i-s,  and  or 
are  formed.  Boils  and  Ciirbuucles  may  occurs  and  urticaria,  herpes, 
xauthelajsma  may  appear.  Cutaneous  i\B  well  as  internal  hemorrhsiges 
are  frequent.  A  slow  pulse  is  the  rulcj  due,  according  to  Legg,  to  the 
effect  of  bile-acids  ou  the  cardiac  ganglia.  The  beat  may  l^e  twenty  per 
minute,  but  usually  ranges  between  foi-ty^  and  sixty.  Respiration 
temperature  are  normal  in  the  absence  of  complicating  inflammation 
The  occurrence  of  fev<»r  in  ca«es  of  jaundice  is  characterized  by  a  loi* 
temperature  and  slower  pulse  than  are  present  in  fever  without  jaundie 

DiAGNOSis.^ — The  discoloration  of  the  skin  and  urine  and  the  preseuc 
of  bile-pigment  in  the  latter  establish  the  diagnosis  of  jaundice.     The 
mere  discoloration  of  the  skin  is  insufficient  for  thLs  purpose,  since  it 
be  simulated  in  the  colored  nices  and  in  Addison's  disease,  and  if  til 
jaundiced  patient  is  first  seen  with  artificial  light  the  yellow  color 
be  invisible.     In  Addison's  diseiise  the  sclerotic  is  white,  the  pigmeii 
is  most  abundant  in  the  head,  hands,  and  flexui^es  of  the  lK>dy,  and 
discoloration  has  existed  for  a  long  time. 

In  determining  the  seat  of  the  obstruction  the  examination  of  the 
and  gall-bladder  is  of  esi>ecial  importance.     The  paler  the  fjBces,  and  tl 
more  acute  and  intense  the  jaundicCj  the  more  likely  are  the  extra- hepati 
ducts  to  be  obstructed.     If  the  obstruction  is  near  the  duodenum,  tl 
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feces  are  colorless  and  the  giill- bladder  may  be  cli8U»iide(l,  If  the  hepatic 
duct  is  obstrucled,  although  the  fieces  are  c^>lorles8,  the  gallbladder  is 
not  disteudt^d.  The  couctiiTence  of  jaundice  and  bilestained  fasces  in- 
dicates au  incomplete  ol>st ruction  of  the  extra-hepatic  liilc-duetSi  or  that 
the  cause  of  the  obstruction  lies  within  the  liver.  Persisteuee  of  the 
jaundicM^  with  the  alj^iice  of  pain  and  acute  syuiptouis,  would  favor  the 
latter  seat  of  tlie  obstruction. 

The  duration  of  the  jaundice  is  of  iuaportance  in  the  diagnosis  of  the 
cause.  Acute  jaundice  lasts  several  weeks  ;  chronic  jaundice  extends 
over  several  mouths  or  years.  Acute  jaundice,  if  without  codj plication, 
is  probably  catarrhid,  but  if  associated  with  prolonijed  fever  the  catarrh 
hai4  probably  afitecte<l  the  smaller  bile-ducts.  If  accompanied  by  attacks 
of  pain  in  the  region  of  the  gall-bladder  or  by  biliary  colic,  the  jaun- 
dice is  probably  due  to  gall-Btones,  Chronic  jaun<lice  without  conspicuous 
pain  is  likely  to  be  due  to  fibrous  hepatitis,  to  cancer  of  the  liver,  or  to 
chronic  passive  congestion  of  this  organ ;  ascit^  with  enlarged  spleen 
or  symmetrical  enlargement  of  the  liver  sngg^ts  the  fimt,  enlargement 
of  the  liver  with  deformity  the  second^  and  evident  mitral  stenosis  the 
third  of  these  conditions. 

PE0GNOSI8. — Acute  catarrhal  jaundice  usually  terminates  favorably 
within  the  coni-se  of  six  weeks,  yet  l\ital  iicute  yeUow  atrophy  of  the  liver 
may  be  preceded  by  a  fortnight  of  apparently  simple  ctit4irrhal  jaundice. 
Acute  jaundice  from  gall-stones,  as  a  rule,  rapiilly  subsides  with  the 
cess:iti*>n  of  the  attack  of  biliary  colic.  The  proguitsis  of  acute  febrile 
jaundice  is  uncertain  during  the  persistence  of  the  fever,  in  consequenee 
of  the  gravity  of  the  eomplic4itions  which  may  arise.  Chronic  jaundice, 
especially  when  incrc^ising  in  intensity,  is  of  serious  if  not  of  grave 
importanc*e,  particularly  if  wit  In  nit  U'vev  and  pain  ;  then  jK^rsistence  with 
cachexia  is  snggesti^e  of  malignant  disease  of  the  liver  j  if  the  persistence 
is  without  cachexia^  hypertrophic  ciiThoais  is  probable. 

Treatment. ^ — ^ As  jaundice  is  only  a  sympt^^m,  its  radical  treatment  is 
that  of  the  disease  which  produci^  it.  The  various  treatnients  of  these 
diseases  will  be  found  under  their  respective  heiidings  j  that  of  catarrhal 
jauTidice  is  given  in  the  article  on  inflauimation  of  the  gall-ducts.  (See 
liiige  938.)  When  in  any  case  it  is  not  possible  to  determine  the  cause  of 
a  jaundice,  a  moderate  careful  treatment  in  aceordance  with  the  principles 
enunciated  in  the  articles  ou  catarrhal  jaundice  and  on  chronic  hepatic 
congestion  should  be  carried  out. 


INFLAMMATION  OF  THE  GALL-DUCTS,  CHOLANGITIS,  AND  OF  THE 
GALL-BLADDER,  CHOLECYSTITIS, 

Etiology.— Inflammation  of  the  bile'duets  and  gall-bladder  usually 
results  from  the  continuous  extension  of  a  catarrh  of  the  duodenum 
along  the  common  duet  into  the  hepatic  and  cystic  ducts  and  into  the 
gall-bladder.    Duodenal  catarrh  is  generally  continued  from  the  stomach, 
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where  it  is  moat  frequeDtly  caused  by  the  presence  of  some  irrit 
food,  drink,  medicine,  or  i>oi8on.  The  pei^sistence  and  f^everity  of  tl 
catarrh  of  the  bile-ducts  and  gall  bladder  largely  depend  upon  the  pr 
enoe  in  them  of  Bome  mechanical  or  microbial  irritant,  as  gaU-ston« 
verminous  parawiteSj  or  bacteria.  Inflammation  of  the  biliary  tract  ma 
also  occur  in  the  coui-se  of  infectious  diseases,  as  pneumonia,  typhoi 
fever,  malariji,  and  erysipelaSj  and  the  reported  epidemics  of  simjili 
eatarrhal  jaundice  ai'C  prei*umal>ly  due  to  the  action  of  ftome  unknom 
infectious  agent  upon  the  gall-ducis.  It  is  a  frequent  accompaniment  of 
passive  congestion,  acute  and  chronic  inflammation,  and  cancer,  of  Uie 
liver* 

Morbid  Anatomy. — The  inflammation  is  most  frequently  limited 
the  intestinal  end  of  the  common  bile-duct  (chtjledochitis),  but  it  may 
continued  iUong  this  duct  to  the  hepatic  duets  and  into  the  liver, 
through  the  cystic  duct  into  the  gall-bladder*  On  the  contrary,  the  i 
flummation  may  Ire  limited  to  the  cystic  duct  or  to  the  gall  bladder,  or  may 
occur  simultaneously  in  both.  The  anatomical  varieties  of  inflammatioo 
of  espmal  importance  are  the  catarrhid  and  the  suppurative.  Oatmrkd 
choledoehifiN,  the  most  frequent  cause  of  aeute  Jaundice,  ijs  manifestied  ] 
swelling  aud  injection  of  the  mucous  membrane  of  the  intestiDal  part ' 
the  duct,  the  outlet  of  which  is  filled  with  an  opaciue,  viscid  materia 
containing  abundant  epithelial  cella  Kearer  the  liver  the  mucous  i 
binne  of  the  duct  may  show  little  or  no  altemtiou,  or  api>eiirances 
be  found  similar  to  those  jast  mentioned.  Cat^irrhal  inflanmiation  of  tl 
cystic  duct  aud  of  the  giill  bliRlder  is  characterized  by  similar  apj 
auces.  If  the  cystic  duct  becomes  obstructed,  dilatiitiou  of  the  gall 
bla4:lder  i-esults^  and  the  latter  tends  to  assume  a  pear  shape^  sometii 
containiug  a  quart  or  more  of  pale,  watery,  or  slimy  fluid*  The  maeu0 
membrane  becomes  thin,  snuKjth,  and  shining.  This  condition  is  calh 
dropHi/ of  the  ^all-blmhtet\  If  the  oljst ruction  persists,  the  g*^l- bladder 
shrinks  very  gi'eatly,  and  its  walls  are  thickened  and  calcified. 

In  mppurative  inJhtiumHtkm  uf  the  biliary  tract  the  mucous  membrane 
is  thickened,  injecteil,  and  contains  hemorrhages.     In  st»veit*  caaes  it  may 
be  ulcerated  or  necrotic  and  patches  of  fibrinous  exudation  nmy  be  pr 
ent     Pus  or  muco-piLs,  but  little  stained  with  bile,  is  found  in  the  dilate 
duets,  even  in  the  iotra-hepatic  branches.     When  the  dilated  gall-bhwldc 
is  filled  with  a  purulent  fluid   the  tcnn  einpijnnu  of  the  gall-l^laddfr 
applied.     The  extension  of  a  suppurative  cholangitis  to  the  intru^hepat 
branches  of  the  bile-ducts  tends  to  produce  nniltiple,  disseminated,  sma 
abscesses  of  the  liver.     If  these   coalesce,  larger  abscesses  ai^  formed^l 
andj  when  superficial,  more  or  less  extensive  localized  peritonitis  pur- 
suing  the  course  of  a  suppurative  j.veri hepatitis  occurs  over  them.     Siij 
purative  inflammation  of  the  galbbladder  and  extra  hepatic  duets 
extend  to  surrounding  parts,  frequently  producing  a  localized  peritonft 
and  sometimes  causing  inflammation  of  the  poital  vein.     Perfar 
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may  occur,  lei^inlting  in  the  estabrLshmt^iit  of  flstuloiia  eommuiiieationa 
betwec^n  the  biliary  and  the  aliinentary,  respiratory*  or  urinary  tract, 
or  the  abscess  may  i>e  evacuated  thn>ugh  the  ab<lominal  wall. 

The  severer  forms  of  inthiuiniation  may  result  in  the  production  of 
cicatricial  tissue,  the  a>ntnietion  of  which  at  times  prothices  narrowiug 
and  disti>rtion  of  the  biliarj^  tnict  and  obstruction  of  tiie  portal  vein. 

Symptoms.— I nfhinimatiou  of  the  hile-ducts,  perhaps  extended  to  the 
gallbladder,  is  fir?*t  made  evident  by  the  occurrence  of  jaundice,  usually 
sUght  at  the  outat^tj  but  mpidly  increasing  in  intensity.  This  symptom 
is  the  well-known  cafairhal  jaundice.  For  several  days  a  period  of 
malaise  or  some  of  the  symptoms  of  ga^tro-duotlenal  catarrh,  as  failing 
api>etite,  nausea  or  vomiting,  belching,  epigjistric  discomfort,  and  in*eg- 
nlar  stools^  are  likely  to  precede  the  occurrence  of  the  jaundice.  The 
tempemture  is  but  little  elevated.  The  liver  is  slightly  enlarged  and 
somewhat  sensitive,  and  the  patient  presents  the  general  and  h:>cal  dis- 
turbances considered  in  detni!  in  the  section  on  jaundice. 

Catarrhal  cholangitis  may  extend  into  the  minutest  gall-du(^t8  of  the 
liver  and  become  persistent.  The  extra- hepatic  ducts  then  show  no 
alteration.  The  imp<*rtant  symptom  is  continuous  jaundice,  and  the 
course  of  this  atlbction  is  that  of  hy]>ertrophic  cirrhosis. 

When  catarrhal  inflammation  of  the  gall-bladder  exists  indei>endeotly 
of  catarrh  of  the  commi>n  bile-duct,  it  is  nsnally  associated  with  obstruc- 
tion of  the  cystic  duct ;  jaundice  is  not  likely  to  occur  ^  pain  and  tender- 
ness in  the  region  of  the  galbblmider  are  present.  The  pain  may  be 
sudden  and  s^nn^re,  associated  with  vomiting,  and  in  the  cour-se  of  tweuty- 
four  hours  the  prog^^ss  of  the  disc^a.%*  has  so  simulated  acute  intestinal 
olistruction  bb  to  lead  to  a  laparotomy.  Physical  examination  in  the 
sensitive  region  discloses  the  presence  of  a  tender,  more  or  less  rounded 
and  elongated,  elastic  tumor,  dull  on  percussion,  intimately  connected  with 
the  liver,  and  changing  position  with  the  movements  of  the  diaphragm. 
Exceptionally,  as  mentioned  by  Eichhorst,  an  overlying  coO  of  intestine 
may  lie  between  the  liver  and  the  distended  gall-blatlder. 

Suppurative  cholangitis  and  cholecystitis  are  usually  preceded  by  the 
milder  symptoms  of  catarrhal  inflammation.  The  change  in  its  chamcter 
m  indicated  by  chills  and  fe%x*r.  The  tbrmer,  usually  irregular,  are 
sometimes  suggestive  of  malaria.  The  range  of  temperature  is  like  that 
described  in  connection  with  abscess  of  the  liver,  and  may  |K*rsist  for 
numths*  The  disejise  becomes  a  septicsemia*  and  its  course  is  modified 
as  the  resulting  abscesses  i-emaiu  coufined  or  find  an  outlet  through  a 
hollow  organ  or  the  skin  or  into  the  peritoneal  cavity, 

DiAGNosia — The  determination  of  a  catarrhal  jaundice  establishes 
the  diagnosis  of  catarrh  of  the  common  bile-duct.  The  extension  of 
the  intlammation  towarfls  the  li\'er  is  rendered  probable  by  iucn^asing 
aeverity  of  the  symptoms,  especially  by  a  higher  range  of  tempei-ature. 
Continuanct*  of  the  jaundice  after  the  disappearance  of  the  acute  dis- 
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tnrbanees  and  the  relief  of  the  obetruetion  at  the  duodenal  end  of  Xht 
duct  suggests  that  the  intrahepatic  bile-duet8  are  affected,  and  the 
diagnosis  eventually  to  Im^  made  is  likely  to  l:>e  that  of  hyi>ertrophic 
cirrhosis.  Catarrhal  cholecystitis  aJonej  if  persistent,  forms  an  abdoi 
iual  tumor  which  luay  Ix^come  so  large  as  to  be  confounded  with 
l>eh  ic  tumor*  The  history  of  the  c^ase,  the  setit  of  the  eiu'ly  pain,  aad_ 
the  bimauuaJ  examination  of  the  pelvic  cout^^tits  will  suffice  to  exck 
a  pelvic  tumor,  A  movable  kidney  is  more  deeply  se^it-ed,  is  leas  tend 
iB  more  remiily  displaced,  and  can  Ix*  pushed  into  place.  The  enlarge 
gall-bladder  may  be  mistaken  for  cancer  of  the  liver.  The  latter  is  to  he 
excluded  by  the  freciuent  deformity  of  the  liver  and  the  usual  prolonged 
cachexia  and  frequent  jaundice*  An  echinocoe(*us  cyst  in  the  n^icuL 
of  the  gall-bladder  is  rather  spherical  than  pear-shaped,  although  the 
aspirator  ma\'  be  oeeded  to  discriminate  betwt^eii  tlie  two.  Suppui-ativi 
cholangitis  or  cholecystitis  is  to  be  diagnosticated  when  the  chilh^  and 
higher  nmgf*  <if  temperature,  the  general  symptoms  of  sc*pticii?uii:4,  aind 
the  local  inilications  of  peritonitis  or  abscci^s  of  the  liver  appe^ir* 

Prognosis. — Catarrhal  choledochitis,  simple  catarrhal  jaumlioe, 
ally  causes  but  little  distur!raucf\  and  runs  its  coui-se  iu  a  few 
janntlice  b«4ng  the  l^ist  symptom  to  disappeai'.     The  longer  the 
ence  of  the  latter,  the  more  likely  the  occurrence  of  permanent  and  irre* 
mediable  changes  in  the  liver  i-esulting  in  hypertrophic  ciri'hosls. 

The  immediate  attack  of  catarrhal  cholecystitis  is  likely  to  end  favo 
ably.     The  disease  tends  to  recur^  however.    If  cystic  dropsy  of  the 
bladder  ocx'Ui*s,   an  abdominal  tumor  is  formed  which  usually  pro? 
harmless.     Suppurative   inflammation  of  the  biliary  tract  is  alwn 
8eri<ms  aiiection»  from  the  teudency  it  has  to  cause  i>eritonitis, 
of  the  liver,  and  pylephlebitis. 

Treatment.— In  catarrh  of  the  bile-ducts  and  the  catarrhal  jaundice 
to  which  it  gives  ri.se  it  is  nirely  necessary  or  advisable  to  put  the  patient 
to  bed,  though  of  coui-S(^  violent  exercis**  must  Ix*  avoided.  In 
cases  there  is  a  coincident  gastric  or  duodenal  catarrh.  3Ioreover, 
digestive  powers  are  distinctly  impaired  l»y  the  al>sence  of  bile.  The  dh 
should  there foix^  always  Ix^  light,  though  uutritious.  Further,  swe 
fatty  matters,  and  starchy  foods,  which  ai*e  more  or  less  coutra-indicatc 
by  gastro-intestinal  catarrh,  are  esjMH-ially  to  be  forbidden  in  catarrli 
jaundice,  because  the  products  of  their  fermentation  (especially  liable  I 
occur  in  the  intestines  when  bile  is  not  present)  are  irritant  to  the  Ijver^ 

As  an  excess  of  nitrogenous  food  is  also  very  capable  of  doing  injui; 
in  catarrlial  janndice^  and  a^  the  digestive  power  is  often  so  weakeuc 
that  spinach  and  other-  green  vegetables  cannot  be  readily  assimilated,  il 
is  evident  that  gi'eat  care  is  nece.ssary  in  feeding  the  ]>atient.  In  m^iDy 
cases  a  diet  of  skimmed  milk,  or,  if  the  patient  prefer  it,  of  buttermilk, 
koumiss,  matzoon,  or  some  similar  preparation  of  milk,  may  lie  rigidly 
enloroed,     Wlien  meat^  are  idlowed  they  should  be  very  light  in  ch 
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acter,  and  the  quantity  as  well  as  the  quality  of  food  Bbould  be  carefnEy 
re^strict^^d. 

In  the  beginning  of  an  atta<^k  of  biliary  ciitarrh  an  attempt  should  be 
mjule  by  the  fi-ee  nse  of  ealonielj  followed  by  siiline^s,  to  remove  the  exist- 
ing hepatic  couge.stion ;  this  in  many  eases  may  be  followed  or  accom- 
panied by  the  administration  of  silver  nitrate,  for  the  purpose  of  affecting 
the  gastric  and  duodenal  mucous  membrane.  Both  mercurials  and  alka^ 
lies  are  especially  indie^ited,  from  the  fact  that  they  not  only  liave  a 
tendency  to  increase  the  biliary  secretion  and  to  make  it  more  fluid, 
but  also  are  autiphlogistics,  with  a  pronounced  tendency  to  render  less 
adhesive  the  mucous  secretions  from  the  biliary  ducts.  An  ounc€  of 
potassium  citrate  may  be  given  daily  for  a  short  time,  or  thirty  grains  of 
sodium  bicarbonate  with  twenty  grains  of  potassium  bicarbonate  may 
be  exhibited  every  two  hours  in  dilute  solution.  Mild  counter- irritation 
is  sometimes  of  service,  but  should  l)e  preferably  miule  by  nitrohydro- 
ehloric  acid.     (See  page  9140 

StippuraHve  inflummation  of  the  gaU'ducta  is  not  amenable  to  treatment : 
it  usually  gives  rise  to  multiple  abscesses  of  the  liver  of  pytemic  nature. 
The  l>e!st  that  can  l>e  done  is  to  meet  symptoms  bb  they  arise»  uutl  to 
evacuate  any  local  collections  of  pus  that  umy  present  themselves. 

CHOLELITHIASIS. 

Befikitiok. — The  disturbances  produced  by  gall-stones. 

Etiology,— Gall -stc«ies  occur  in  about  seven  per  cent,  of  all  autop- 
sies and  are  usually  found  in  elderly  adults,  but  sometimes  in  early 
childhood.  Although  present  after  death,  according  to  Schmder,  in 
twenty-five  per  cent,  of  all  persons  above  sixty  years  of  age»  the  dis- 
turbances resulting  from  them  are  more  frequent  between  the  ages  of 
thirty  and  fifty.  The  gall-stones  an?  formed  within  the  hepatic  ducts 
and  in  the  gall-bladder,  and  are  chiefly  comxM)sed  of  cholcsteriji.  bile- 
pigment,  and  lime,  which  are  generally  considered  to  be  precipitated 
from  the  bile.  Nannyn  maintains  thai  the  cholesteriu  is  formed  from 
the  fattily  dejirenemted  epithelium  of  the  biliary  tract,  and  that  stag- 
nation of  the  bile  favors  the  formation  of  the  calculus.  Catarrh  of  the 
bile- ducts  is  also  of  probable  importance  as  favoring  the  degeneratiou 
of  epithelium  and  precipitation  from  the  bile.  Of  late  the  frequent 
association  of  bsicteria  with  gall-stones  hfis  suggej^ted  that  the  former 
may  be  of  etiologit'iil  importance.  Gall-stones  are  found  tbi^e  or  four 
times  as  often  in  women  sis  in  men,  and  especially  in  women  \^"lio  have 
borne  children  or  from  whom  abdominal  tumors  have  been  removed. 
In  more  than  half  of  a  considerable  number  of  eases  of  gall-stones  in 
women  there  was  Mkewise  a  corset  liver,  and  movable  kidney  and  liver, 
aJso  of  etiological  importance,  ai-e  more  freiiuent  in  females.  Nutmeg 
liver,  adhesions  of  the  gall-bladder,  and  fibrous  degeneration  of  its  wall 
may  aid  iu  the  formation  of  gall-stones  by  preventing  the  passage  of 
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bile.     Persons  of  sedentary  babita,  and  rather  the  fat  thao  the  lean,  are 

more  livmw  to  ji^aO  stones.  According  to  Musser,  gull -stones  are  present 
in  sixty -nine  x>er  cent,  of  eases  of  primary  canc43r  of  the  gall -bladder,  an 
affection  likely  to  be  accompanied  by  catarrhal  inflamnmtion  and  bili- 
ary stagnation.  Foreign  bodies,  clotted  blood,  seeds,  parasites,  bacteria. 
mercury,  and  a  needle  have  l»eeM  found  in  the  eenti-e  of  a  giill-stone. 

MoHBiD  Anatoity. — Single  or  many  gall-stones  are  to  be  found  in  i\m 
bUinr>'  tract,  and  when  they  are  exceedingly  ininnte  the  gall-bladder  may 
contain  enormous  nninbc*rs.  They  vary  in  size  JVom  that  of  a  pin's  head 
upwanl,  and  may  become  a^s  large  fus  a  hen's  egg.  They  are  rotind,  ovoi 
or  eloEgateil,  and  when  multiple  are  likely  to  be  faceted.  The  facets 
usually  regardeil  as  the  rmnlt  of  pressure,  but  may  l»e  present  when 
calculi  do  not  till  the  gall-bladder.  According  to  Orth,  the  facets  raanli 
from  the  deposition  of  the  eonstitueuts  of  the  gall-stone  on  those  suxfM^eS 
which  do  not  lie  iji  contact.  Th{^  ap[)Osed  surftices  of  elongated  calenli 
may  tie  hollowed  and  rounded  like  the  enils  of  bi>nes  in  joints.  Gall* 
stones  vary  in  ccdor  tmm  the  white  or  yellowi.sh- white  of  cholee^rin  to  the 
dark  chocohite  color  of  pigment- lime.  The  calculus  on  section  may  appear 
homogeneous  or  have  a  de^i^ply  pigmented  nucleus.  Some  calculi 
formed  almost  entirely  of  cholesterin,  which  is  dissolved  by  aleoho 
ether,  on  the  evaporation  of  which  ciystals  of  ehok'sterin  appear 
ment-lime,  vus  a  rule  bilirubin  ami  lime,  is  usually  present  in  greater 
less  quantity^  and  is  8ometim«is  the  chief  constituent  of  the  caleultl 
The  addition  of  a  dilute  solution  of  potash  to  washed  fragments  of 
calculus  fjroduce.s  a  deep  yellow  color,  forming  prismatic  rings 
treated  with  impure  nitric  acid.  Usually  l>oth  cholesterin  and  pij 
lime  are  present.  Tmc^s  of  iron  and  copper  at  times  may  be  foi 
The  cholcsterin  calculi  are  firm,  white,  crystalline,  cutting  like  wax 
pigment  lime  calculi  are  dark  in  color,  homogeneous,  and  brittle. 

Although  gall-stones  are  most  frequently  found  in  the  gall-bladder, 
they  are  to  be  seen  at  any  part  of  the  biliary  tract.  They  may  lie  in  a 
dilated  canal,  which  may  t>t*  tortuous  and  lx*nt»  or  l>e  present  in  one 
which  has  a  lateral  dilatation  or  divert iculuuL  The  mucous  mem- 
brane either  shows  no  alterations,  or  i>rcsents  the  eharacteristirs 
mild  or  severe  iutlamniation.  The  resulting  disturbances  api^^ir  to 
largely  dependent  upon  tlie  a*ssc»clation  of  bacteria,  which  tire  alwai 
present  at  the  duodenal  end  of  the  common  duct.  Dilatation  of  the  gall< 
ducts  and  stagnation  of  tlu*  bile  favor  the  extension  of  the  baet 
towards  the  liver,  and,  although  normal  bile  is  free  from  bacteria,  th« 
latter  may  gi-ow  in  dilute  bile.  The  typhoid  and  the  colon  Uicillns, 
Friedliimler's  bacillus,  the  stai>hylococcus,  streptococcus,  and  pnenmo- 
coccus,  have  lieen  found  in  the  inflammatory  products  associated  Willi 
gall-stones.  The  inflainuuition  may  extend  to  adjacent  parts,  as 
peritoneum  or  the  connective  tissue  of  the  portal  fiasnre,  with  the  i 
duction  of  adhesious  and  absi'esses*  and  the  eventual  establishment 
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an  opeoing  between  the  biliary  ti"act  and  the  st^machj  duodeuum,  tmus- 
verse  colon,  pelvis  of  the  right  kidney,  ureter,  abdominal  wall,  or 
brouchi,  and  the  gallstone  may  escai>e  from  the  body  throu^^h  smh 
openings.  The  suppurative  iiitlammaliou  may  be  eontiuued  into  tJie 
liver,  either  direetly  by  means  of  the  bile-ducts  or  indirectly  by  tlie  pro- 
duction of  pylephlebitis,  tliu»  producing  abscesses,  although  Dabney  has 
shown  that  less  than  ten  per  cent,  of  the  al3scesses  of  the  liver  m-e  attrib- 
utable to  ^all -stones.  When  chronic  iuflammatiun  of  the  biliary  tract 
results  from  the  presence  of  gall-stoueij,  scar's,  fibrous  adhesions  within 
and  outiMde  of  the  ducts  and  giUl-bladder,  thickenings,  indurations, 
twists,  cysts,  diverticula,  or  fibrou*^  hepatitis  nuiy  result 

Symptomb. — Gall-stone^s  are  otleu  present,  and,  when  small,  may  even 
-psm  through  the  common  bile-duct  without  giving  rise  to  symptoms. 
Since  the  calculi,  however,  vary  in  size  and  are  often  numerous,  the 
symptoms  dm;  to  their  passage  may  frequently  recur  withiu  a  short 
time,  or  mouths  or  yeai^  of  freedom  may  ensue,  to  be  ended  by  fresh 
paroxysms.  The  disturbanCiei?  which  are  due  to  gall-stones  are,  fii-st, 
those  resulting  from  the  expulsion,  impactiou,  or  incarceration  of  the 
Btone,  and,  second,  those  dependent  upon  sul>se<]uent  inflammatory  con- 
ditions. The  patient  who  suffers  from  the  severe  sT^iuptoms  of  gall- 
fitoDes  may  have  had  auteeedeut  digestive  disturbances,  slight  jaundice, 
or  sensitiveness  in  the  region  of  the  liver,  the  so-called  bilious  attacks. 
The  symptom  which  usually  first  suggests  the  preseuoe  of  the  gall-stone 
is  biliary  colic,  which,  however,  is  no  al>solute  sign  of  an  attempt  at  the 
expulsion  of  the  gall-stone,  since  it  may  be  the  result  of  an  inflamed  gall- 
bladder, or  be  recurrent  and  no  gall-stone  Ije  preM^ut,  and  there  may  be 
110  colic  when  galbstonas  large  enough  to  produce  iutestijial  obstruction 
ha^-e  escaped  into  the  bowel. 

Biliary  colic,  according  to  Kraus,  ofteuest  takes  i>lace  two  or  three 
bours  after  eating,  especially  at  night,  and  is  perhaps  excited  by  unsuit- 
able food  or  tlrink.  The  pain  Is  usually  sudden  and  severe,  and  rapidly 
increases  in  iuteusity.  It  is  geuemily  referred  to  a  limited  n^gion  to  the 
right  of  the  median  line  a  short  distance  lielow  the  ensiftirm  caitilage, 
or  to  the  vicinity  of  the  gall-bladder,  and  may  radiate  in  vaiious  ili rec- 
ti ons  ;  at  times  it  is  referred  to  the  right  shoulder  and  arm.  It  is 
cutting,  stid>bing,  tearing,  or  twisting,  and  is  not  relieved  by  pressure. 
It  may  suddenly  cease,  or  it  may  last  for  hours,  days,  or  wifiks,  with 
occasional  intervals  of  freedom.  When  the  pain  is  especially  severe  the 
patient  is  restless  and  has  an  anxious  expression,  the  skin  is  cold  and 
moist,  perhaps  cyanotic,  and  hiccough  may  Ix^  present.  Vomiting  soon 
follows,  at  first  of  the  contents  of  the  stomach,  then  of  bile,  if  the 
commun  duct  is  not  obstructed,  and,  rai^ely^  of  gall-stones*  As  a  rule, 
after  the  C4>nt^nts  of  the  stomach  have  been  expelled  repeated  retching 
follows. 

The  attack  of  colic  is  in  more  than  one-half  of  the  cases  followed  in 
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the  course  of  a  few  hoiirs  by  chills  or  rigors  and  an  elevated  temperatunc. 
The  tempemture  may  l>e  as  hi^li  as  KM""  or  105^  F.,  and  the  fever  uBually 
quickly  subsides  witb  the  cessation  of  the  eolie,  but  is  of  lung  duration  if 
intlamniatiou  of  the  hiUary  tmet  ensues.  It  may  be  contiuaous,  remit- 
tent* or  ititenuitteiit,  in  the  hitter  case  resembling  malaria,  and  then  to 
be  r€*gardetl  lus  a  septic  fever  the  I'ejsult  of  an  inlection  of  the  patient 
The  pulse  is  often  slow,  but  it  may  be  frequent,  weak,  and  irregular. 

Jaundice  is  pre.st*nt  in  atout  one- half  of  the  esLsrs,  l>eginning  within  a 
few  hours  after  the  attack  of  pain.  AlUu>ugh  probably  an  obstructive 
jaundice,  it  does  not  necessarily  indicate  that  the  gall-stoue  lies  in  the 
conuuon  duet,  since  it  may  be  present  when  the  *ciilhstones  are  in  tlie 
gall-bladder.  Unless  iuflainmatiou  uf  the  biliary  tract  ensues  or  the  gall- 
stones beconn'  impacted  or  incarcerated,  jaundice  usually  disappears  in 
the  coui^se  of  a  week  or  two  after  the  attack  of  pain,  WTien  the  eommoQ 
duct  is  obstructed,  either  by  the  calculus  or  by  swelling  of  the  mncoiis 
membniuc,  the  bowels  ai'o  constipated  and  the  stools  are  colorless  and 
offensive*  They  may  lie  alternately  ci>lored  and  wjlhout  color  when  tha 
duodenal  opening  of  the  common  duct  is  only  temporarily  closed. 

The  abdomen  is  not  distended.  The  painful  region  is  usually  seiu^i- 
tive,  and  palliation  is  re^^isted  by  the  tense  rectus  masele*  The  liver  i^ 
likely  to  be  s^jmewhat  enlarged^  and  the  anterior  edge  may  be  found  on  a 
level  with  the  naveh  The  swelling  of  the  liver,  like  the  jaundice,  soon 
subsides  with  the  disappearance  of  the  colic,  but  may  persist  and  increase 
with  the  evident^*  of  inrtammation  of  the  biliary  tract.  The  region  of 
the  gall-blailder  may  l>e  teiuler,  and  this  organ  is  palpable  in  one-thir 
of  the  case^,  but  it  may  t>e  contracted  and  inappreciable.  Crepitation  of 
the  distended  gall-bladder  has  been  observed  when  the  gall-bladder  con- 
tained many  small  calculi,  and  a  friction-sound  has  been  he^ard  over  id 
inflamed  surface,  Pei*sistent  pain  and  tenderness  in  the  region  of 
gall-bladder  after  disappeiu^anc^  of  the  colic  are  suggestive  of  the  CNScnr^] 
rence  of  inflammation. 

The  splw*n  ma>^  be  found  enlarged,  though  its  swelling  is  slight  and 
inconstant  unle^^  pri>longe<l  inflammation  of  the  biliary  tract  occurs. 

The  attempt  at  the  expulsion  of  the  stone  may  l>e  successful,  with 
speedy  disappearance  of  all  the  symptoms  and  the  elimiDation  of  tbel 
calculus.  The  latter,  as  a  rule,  is  possible  only  in  tlie  case  of  stones  nol 
larger  than  p**as.  The  attempt  may  l>e  unsuccessful,  the  calculus  raouuih 
ing,  although  the  symptoms  disappear.  The  retained  g-albstouea  ait 
either  incarcerated  or  impacted.  If  incai'cerated  in  the  gall -bladder  VbiBg 
may  produce  no  further  disturbance,  or  renewetl  attempts  at  exptdsioa 
take  place,  or  inflammation  of  the  gall-bladder,  perhai)S  infectious,  oc- 
cui^  or  the  gjill  bladder  bccomeB  contracted,  forming  a  capsule,  perhaps 
calcified,  around  the  gal  I -stone.  If  incarcerated  in  the  common  dnct| 
renewed  efforts  at  expulsion  are  frequent,  resembling  those  already  i 
scribed,  ceasing  only  with  the  passage  of  the  stone  or  with  the  death 
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tbe  patient,  wliich  may  be  directly  attributable  to  the  pres**nce  of  tbe 
caleiiliis,  ii8  from  abscess  of  the  liver,  chronic  hepatitis,  or  iwritoniti^. 

If  the  gall'St^nie  is  impacted  in  the  cystic  duet,  the  iinniediate  result 
is  a  paiuful  disteotioii  of  the  gall-bkidder,  due  to  reteution  of  secretion, 
unless  a  complicating  infection  gives  rise  to  the  presence  of  pus.  If  the 
stone  is  impacted  in  the  common  duct,  the  pain  eventually  eetises  or  be- 
comes slightj  jaundice  persists  and  increases,  the  bilednct.s  continue  to 
dilate,  and  the  g^all-stone  is  either  expelled  or  is  encai>sulated  in  a  eir- 
cumscnbed  lateral  dilatation^  a  diverticulum.  The  paisSiige  of  Ijile  then 
normally  takes  plaee,  the  jaundice  disapi^ears,  and  the  patient  recovers 
health  and  strength.  If  the  impacted  calculus  is  neither  expelled  nor 
incarcerated,  jaundice  persists,  and  in  tht*  course  of  a  year  death  results 
&om  cholffinua,  ending  in  delirium,  convulsions,  and  coma.  The  princi- 
pal  danger  from  the  impacted  or  inciireerated  calculus  is  that  it  favors 
the  occurrence  of  an  infectious  inflanunation  of  the  biliary  tract,  espe- 
cially when  impaction  is  in  the  common  duct*  Netter  has  shown  that 
ligature  of  the  duodenal  end  of  the  common  bile-duct  results  in  infec- 
tious inflammation  of  the  liver,  while  ligature  of  the  duct  near  the  liver 
causes  no  infection  of  this  organ.  It  is  possible  that  the  fever  fallowing 
the  painful  efforts  at  expulsion  of  the  gall-stone  may  represent  a  mild 
infection.  The  rej^eated  chiHs,  and  the  intermittent  tyi)e  or  prolonged 
continuance  of  the  fever,  offer  positive  evidence  of  the  existence  of  the 
infection.  It  is  further  chiu"aeterized  by  hepatic  and  splenic  enlarge- 
ment, perhaps  by  evidence  of  a  meningitis,  an  endocarditis,  or  a  nephritis. 
The  various  infectious  inflammations  of  the  biliary  traet  and  their  possi- 
bilities have  already  l>een  described,  and  it  may  be  added  that  abscesses 
may  be  found  in  remote  parts  of  the  body  tis  well  as  in  the  biliary  tract 
in  consequence  of  the  existing  injection. 

DiAGNC^is. — The  presence  of  gallstones  is  considered  probable  when 
the  sudden  severe  attack  of  localized  pain  is  followed  by  vomiting,  per- 
haps by  jaundice,  and  is  associated  with  enlargement  of  the  liver.  The 
severe  pain  and  vomiting  of  acute  gastritis  ai-e  dirt3Ctly  attributable  to 
improper  food,  and  the  pain  from  ulcer  of  the  stomach  immediately 
follows  eating.  The  Ciirly  pain  from  panereatie  hemorrhage  and  aeut€ 
pancreatitis  at  times  elos+ily  res<*mbles  biliary  colic,  especially  as  there 
may  be  aasociated  jaundice,  but  in  the  pancreatic  aflectitms  there  is 
gjeater  collaf*se,  and  the  epigastric  tenderness  is  more  severe  and  extends 
to  the  left.  The  pain  is  also  moi-e  easily  relieved,  and  in  the  course?  of 
a  few  days  tender  spot8  from  fiit- necrosis  may  appear  in  the  aljdonien. 
It  may  be  impossible  tu  exclude  a  pancreatic  calcTdus,  the  passage  of 
which  has  J) reduced  symptoms  not  diflering  Ixom  those  resulting  from 
the  passtige  of  gaJl-stones.  The  sudden  severe  pain  may  suggest  peri- 
tonitis from  perforation,  but  in  the  latter  the  abdomen  rapidly  liecomes 
rigid  and  t-ender  and  is  swollen  and  tj  mpanitic.  The  pain  of  appen- 
dicitis may  also  be  sudden  and  severe,  but  is  usually  seated  in  the  right 
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iliac  fossa,  and  tenderness  exists  in  tlie  region  of  the  appeudii 
colic  may  simulate  biliary  colic^  but  in  the  former  the  pain  extends  ilong 
the  ciouree  of  the  ureter,  is  perhaps  refen-ed  to  the  penis  or  the  testldev 
and  blood,  sand,  or  gravel  may  be  found  in  the  urine^  The  gastric  eriaei 
of  locomotor  ataxia  may  simulate  biliary  colic,  but  are  not  attended  with 
persistent  jaundice  or  fever,  and  ai^  efipeeially  to  be  recugnize^l  by  i 
presejice  of  other  symptoms  of  locomotor  ataxia.  Lead  colic  is  lo 
exclofied  by  the  history  of  the  ciise,  tbe  absence  of  jaundice  or 
tendernfissH  or  enlargement,  the  obstinate  constipation,  the  i^etrac^tioa  \ 
the  belly,  and  the  pciculiar  tenseness  of  the  pulse.  Small  coucredo 
may  pass  witli  hut  little  pain,  yet  jaundice  follow,  and  the  attack  lie  i 
sidered  as  one  of  catarrhal  jaundice.  In  the  latter  afifection  the  syi 
toms  at  the  outset  are  less  sniklen,  and  the  jaundice  persists  for  a  loiifef 
time.  The  probable  diagnosis  of  gallstones  is  made  cert^iin  when  Ike 
calcnUis  is  obtained.  The  fjtces,  it"  necessary*  for  several  days  after  ttii 
pain  htis  ceased  should  be  freely  diluteil  with  water  and  st*  thoroughly 
stiri'ed  as  to  C4Hitain  no  fragment  laiger  than  a  pea.  The  bqii 
fseces  should  l)e  then  poured  thnnigh  a  fine  sieve,  when  the  conn 
may  be  obtained,  A  calculus  may  ha^e  passed  through  the  cotumon  dl 
with  characteristic  symptoms  and  yet  not  be  discovered  by  this 
tion,  since  Naunyn  has  shown  that  gall-stones  may  be  deeomposed  in  the 
intestine. 

Bepeated  typical  attacks  of  biliaiy  colic  may  occur  and  no  ealeolos  I 
fiiunil,  even  when  the  biliary  tract  is  dii^ectly  explored  after  a  Iaparc»ton 
The  |:»ossibilit>'  of  recurrent  attacks  of  biliary  colic  even  with  jaundiocT 
especially  in  nervous  persons,  perhaps  alternating  with  neuralgic  attacks 
elsewhercH,  and  not  due  to  gallstones,  shoidd  be  recognized,  particularly 
whcu  the  question  of  surgical  treatment  is  entertained.  The  diagnoofi 
of  gallstone,  the  failure  tu  find  the  calculiLs,  and  the  persistence  of  the 
biliary  colic  suggest  that  the  g.dl-stoue  lies  in  the  gall-bladder,  the  cyMie 
duct,  or  the  conmioii  bile-duct.  Its  seat  in  the  gall-ljladder  is  to  be  in- 
ferred from  tbe  persistence  of  the  fever  and  the  locaHztnl  tendemc)^ 
especially  if  jaundice  is  associated.  A  number  of  calculi  may  be  present 
and  the  gall-bladder  l)e  not  distended.  If  the  calculus  lie  iu  the  cy 
duct,  a  distended  gall-bladder  and  slight  or  absent  jaundice  give  ii 
portant  evidem^e  of  its  seat.  Imreasing  jaundice,  ]>ersisting  attacks 
pain,  conspicuous  eidargement  of  the  liver,  and  a  galMiladder  of  nor 
size  are  in  favor  of  the  presence  of  calculi  in  the  common  duct.  The 
signiticance  of  the  calculus  in  the  pmduetion  of  the  acnte  and  chronic 
inflammations  of  the  bile-passages  of  the  liver  is  indicated  by  tJie 
tory  of  early  attacks  of  biliary  colic.  In  like  manner  auteoedent 
tacks  of  biliary  colic  may  le^id  to  the  recognition  of  the  galbstone  as  1 
caose  of  an  acute  obstruction. 

Prognosis.— The  immediate  attack  of  biliary  colic  is  rarely  £ilal 
unless  serious  disease  exists  elsewhere,  as  in  the  heart  or  the  brain,  wben 
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fatal  collapse  or  cerebral  hemorrhage  may  occur.  Rupture  or  perforation 
of  the  biliarj'^  tract  ha.s  also  taken  place,  with  a  ftital  peritonitis.  As  a 
rule,  repeated  attiieks  of  colic-  occur  at  various  intervals  without  especial 
danger  to  life  unless  complicate*!  with  the  more  severe  results  of  an  in- 
fectious inflammation.  The  prognosis  is  then  somewhat  dependent  upon 
the  8€*arch  for  a  calculus.  If  a  faceted  calculus  is  found  or  the  search  for- 
a  st<one  proves  negativCj  other  attacks  may  be  expected,  A  small,  round 
calculus  not  larger  than  a  pea  is  often  the  only  calculus  present.  Per* 
sistent  Jaundice  of  c^ilculous  origin  may  be  relieved  after  it  h;is  existed 
for  months,  even  for  three  yeai-s,  41a  reporteii  by  Osier,  and  the  patient 
I'ecover.  More  frequently  death  fi*om  chotemia  in  the  course  of  a  year, 
the  production  of  a  hypertrophic  cirrhosis  proving  fatal  in  the  course  of 
years,  or  the  possible  development  of  cancer  of  the  biliary  tracts  is  t^  be 
fejired.  That  gall-stoncs  may  serve  as  a  cause  of  mnt^r  of  the  giill* 
bladder  is  suggested  not  only  l>y  their  frequent  concurrence,  l>ut  also,  as 
stated  by  Gumprecht,  by  the  fiicts  that  att^icks  of  biliai'y  colic  may  for  a 
long  time  precede  the  symptoms  attributable  to  cancer^  and  that  cancer 
has  been  found  to  develop  from  ulcers  and  scars  of  the  gall-bladder.  The 
latter  are  frequent  results  of  giUl-stones. 

Treatment, — During  an  attack  of  hepatic  colic  the  pain  is  so  severe 
as  to  demand  immediate  relief,  which  is  best  afforded  by  a  hypodermic 
injection  of  morphine  (oue-eighth  to  one-third  of  a  grain)  with  atropine 
(oue  two-hundredth  to  one-eightieth  of  a  gi'ain).  Opium  should  not  be 
given  by  the  month,  or,  except  in  rare  cases,  by  the  rectum,  al:>S4)rption 
being  too  slow  and  uncertain.  The  hypodermic  injection  may  be  re- 
peated at  intervals  of  half  an  hour,  care  being  taken  tbat  the  whole 
amount  given  shall  not  \ye  distLnctly  toxic,  lest  the  relief  from  pain  con- 
sequent upon  expulsion  of  the  stone  should  allow  a  sudden  narcosis. 
The  opium  should  be  aided  by  the  general  hot  bath  and  by  the  c^>n- 
tinnous  application  of  moist  heat  to  the  hepatic  region.  In  rare  cases 
the  local  use  of  cold  is  preferred  by  the  patient  and  should  Ix*  practised. 
When  the  pain  liecome*s  unendurable,  ether,  or  even  chloroform,  may  be 
nsed  to  mild  anaBsthesiaj  which  by  lessening  spavin  favors  the  passage  of 
the  stone,  \\^hen  the  paioxysms  are  frequent  and  severe,  saline  purga- 
tives ai^e  often  of  service. 

The  objects  of  the  continuoiLS  treatment  of  a  case  of  gall-stones  are — 
to  pi-event,  as  far  as  may  l>e,  iuHamniation  of  the  gallductK  and  conges- 
tion of  the  liver;  to  aid,  if  possible,  in  the  84>lution  of  the  gall-stones; 
and  especially  to  prevent  the  formation  of  new  concretionR  Outside  of 
the  body  gall-stones  Ciin  readily  be  dissolved  by  certain  medicinal  sub- 
stancas  ;  but  it  is  doubtful  whether  these  solvent.s  when  given  by  the 
mouth  have  any  eflfect.  The  continued  use  of  them  by  the  profession, 
and  the  fact  that  especially  during  the  so-called  Carlsbad  cure  gall-stones 
are  frequently  passed  in  considerable  numbers  without  pain^  makes, 
however,  their  trial  imperative, 
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It  must  farther  be  remeiiibei-ed  that  bile  itself  has  the  power  of 
solving  some  of  the  substances  of  which  hepatie  calculi  are  made,  so  t 
the  »t^Iution  of  gall-Htoues  would  seem  to  be  iiided  by  remedies  wb 
incretise  the  amouut  and  fluidity  of  the  bile.  The  method  prfictised 
Bartholow  of  injecting  thcs^  solvents  dinxtly  into  the  gsill-bladdtr  hmioiil 
found  favoi\  and  we  have  never  used  itj  becaiLse  it  has  seemed  t-o  us 
gerouB.  Probably  the  most  famous  of  the  dii'ect  solvents  is  the  Dn; 
remedy,  which  con8ist8  of  three  parts  of  ether  and  two  of  torpenti 
Some  practitionei'S  prefer  chlorofbrm  or  ether  by  itself.  These 
should  always  be  given  ia  capsules  and  upon  an  empty  stomach,  so  tluit 
they  may  reai'Ji  the  liver  in  as  concentrated  form  as  possible.  The  dust 
should  be  from  ten  to  twenty  minims  four  to  six  times  a  da5%  aeeordingw 
the  atomac^h  will  bear*  Olive  oil,  six  to  eight  ouneeH  a  day,  has  been  mucli 
used,  and  occasionally  seems  to  do  good  ;  l>eing  a  hai^mless  remedj', 
certainly  worth  a  trial  in  individuiil  cases.  As  bile  is  the  natural  sol 
of  its  solid  coostituents,  probably  no  one  of  the  artificial  solvents  m  96 
effective  as  is  the  restoration  or  even  exaggeration  of  the  fanction  of  tli« 
liver. 

To  aid  in  the  mcehauical  expulsion  of  the  galbstoue  digital  nianipula- 
tion  has  been  commended  by  some  authoritit^s,  Imt  its  capabilities  U 
harm  aiT  far  gi'eater  than  those  for  good.     In  cases  with  great  disteni 
of  the  gall-bladder  aspiration  has  been  practised  ;  it  iLsiially  pr<Kluces 
evil  eiiect,  but  is  liable  to  be  followed  by  an  escape  of  bile  and  eonseqw 
severe  or  even  fatal  peritouitis.     Very  rarely,  if  ever,  can  any  good 
accomplished  by  it. 

As  the  formation  of  gall-stones  is  largely  the  result  of  improper 
tional  activity  or  of  loss  of  functional  activity  in  the  liveT,  and  as 
hepatic  torpor  is  usually  cbie  to  congestion  of  the  liver  or  to  catarri 
inflammation  of   the  galbductSj  it  is  evident  that  such   treatment 
cholelithiasis  im  is  directed  to  the  prevention  of  the  formation  of  ocm 
cretions  is  practic4illy  the  same  as  that  of  chronic  hepatic  congiesti' 
and  is  closelj'^  allied  to  that  of  biliary  catarrh.      (See  articles  on  th 
subjects.) 

Formerly  surgical  procedures  were  jnstitied  only  when  the  gall 
was  l>elieved  to  be  hopelessly  impacted*  The  results  of  recent  operatmn 
have,  however,  been  so  uniformly  good  in  uncomplicated  cai^es  that  at 
present  the  physician  Is  not  justified  in  waiting  for  more  tban  three  or 
four  serious  attacks  of  bilious  colic,  after  he  is  satisfied  that  a  gall- 
stone has  lodged  in  the  common  duct  Care*  of  course,  must  be  exeroted 
not  to  mistake  attacks  of  biliaiy  colic  produced  by  the  sucoeasiTe  fonoft- 
tion  of  gall-stones  for  evidence  of  the  persistent  existence  of  a  aingit 
stone.  Too  long  waiting  not  only  endangers  the  structui-e  of  the  Ih-er 
and  the  he^ilth  of  the  patient,  bnt  niiikes  the  operation  itself  mnch  more 
difficult  and  less  apt  to  be  a  succe^ss.  Destruction  of  the  gall-bladder.  »p* 
parent  obliteration  of  the  gall-duct  by  o\'erlying  exudation,  and  otter 
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anatomieiil  changes,  may  i-euder  it  impossible  for  tbe  surgeon  to  locate  the 
diseased  part  The  operations  which  are  performed  are  choleej/sMo'myj  or 
iBcision  of  the  gall-bladder,  chMedoehotomy,  or  incision  ijito  the  conmion 
bUe-doet,  and  cIudeci/stenteroHfoini/^  av  union  of  the  intestine  with  the 
gall-bladder.  Of  theif^e  operations  the  fimt  is  the  aimplest  and  the  most 
fi-eqnently  snecesstiil,  since  the  cystic  duct  is  often  dilated  and  the  stone 
may  be  removed  without  opening  the  common  diietj  which  is  deep  and 
difficult  to  close  with  sutures  so  as  to  avoid  leakage  j  the  second  appears 
to  be  the  tjest  when  the  stone  is  in  the  <x>minon  duet  and  ainnot  be 
removed  through  the  gall-bladder,  although  8«jme  surgeons  prefer  ehole- 
eystenterostomy  with  the  use  of  Murphy's  button.  According  to  the 
statistics  of  Murphy,  up  to  April,  1895,  in  thirty-eight  cases  of  eholecys- 
tenterostomy  there  had  been  but  one  .death.  The  union  shoxild  be  nuide 
either  between  the  duodenum  and  the  duct  or  lietween  the  colon  and  the 
duct,  as  experience  hm  shown  that  great  tUgestive  disturbance  follows 
the  union  with  the  lower  portions  of  the  small  intestine-  The  union  be* 
tweeti  the  c^^lon  and  the  gidl -bladder  is  uuich  the  more  easily  bronght 
about,  but  it  seems  physiologically  probable  that  the  absence  of  bile  from 
the  small  intestine  must  work  evil  to  digestion.  The  chief  objection  to 
the  operation  seems  to  be  the  danger  of  the  final  closure  of  the  artificial 
fistula  between  the  gall -duct  and  the  intestine :  choledochotomy  is  free 
from  such  objection,  is  comparatively  easy  of  performance,  and  answers 
in  the  great  majority  of  cases.  If  during  the  operation  the  patient's 
condition  l>ecomes  such  as  to  make  imjierative  the  immediate  finishing 
of  the  operation,  no  hesitation  should  be  felt  in  leaving  connection  l3e- 
tween  the  cut  duct  and  the  air  with  a  di-ainage-tute*  lilmost  invari- 
ably the  biliiiry  fistula  thiLS  connected  finally  closes,  if  all  stonas  have 
been  removed.  In  any  ca^  of  operation  a  careful,  not  too  violent, 
attempt  should  Ik?  made  to  crush  the  stone  with  the  fingei-s  before 
opening  the  duct  (cholelithotripsy)  :  if  success  attemls  the  effort  the  gall- 
bladder should  not  be  opened :  if  during  the  subsequent  passage  of 
fragments  there  is  much  pain,  hypodermic  injections  of  morphine  should 
be  given. 


TUMORS  OF  THE  BILIARY  TRACT» 
Tumors  of  the  biliary  ti-act  may  be  situated  in  the  bile-passages  within 
or  without  the  liver.  The  former  have  already  l>een  referred  to  in  con- 
nection with  tumors  of  the  liver ;  the  latter  deserve  independent  consid- 
eration. Such  tumors  are  either  benignant  or  malignant.  The  former 
are  the  rare  fibroma  and  myxoma  of  the  gall-bh^dder,  and  are  of  no 
practical  importance  ;  the  latter  is  cancer,  both  primary  and  sec-ondarj*, 
relatively  rare  in  the  extra-hepatic  gall  ducts,  although  not  infj^equent 
in  the  gallbladder.  Musser  has  recently  collected  oue  huiidj-ed  ciises 
of  primary  cancer  of  the  gallbladder  and  eighteen  of  primary  cancer  of 
the  gall -ducts. 
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CANCER    OF    THE    GALL-DUCT. 

Primary  caiu-er  of  the  biliary  tract  iLsually  oceui-s  late  in  libif* 
women  four  times  as  often  as  in  men,  and  is  generally  asBociated  witli 
giill-stones,  although  it  is  a  question  which  m  the  earlier  in  developmeat 
Cancer  of  the  bile-dnet  usually  arises  at  the  duodenal  end  of  the  commoii 
duct  Sometimes  it  may  be  found  near  the  junction  of  the  cystic  and 
the  hepatic  duct* 

MoRBiB  Anatomy. — The  alterations  produced  by  cancer  of  the  gall 
duct  are  ofben  so  slight  tliat  the  growth  may  be  easily  overlooked,  e^»- 
cially  since  the  secondary  growths  eLsewherCj  particularly  in  the  liver^ 
are  frequently  extensive.  It  may  represent  merely  a  circumscribed, 
either  nodular  or  oblong,  thickening  of  the  mucous  membrane  and  Sttb- 
mucous  tissue  near  the  duodenal  papilla.  It  tends  rather  towards  stench 
sis  than  towards  uJcerationj  and  its  cancerous  nature  is  often  qneslioih' 
able  until  a  microscopic  examination  has  been  made. 

Symptoms. — Ae  a  result  of  the  stenosis,  complete  obstruction  occj 
to  the  outtiow  of  bile,  and  i>ersistent  and  intense  jaundice  results, 
terial  invasion  of  the  bile-ducts  may  take  place,  and  a  continued  or 
interrupted  fever  follow.     More  frequently  death  occurs  in  the  course  of 
three  or  four  months,  from  cholfemia  with  profound  disturbance  of 
nervous  system.     It  is  probably  in  consequence  of  such  early  death 
idcei-ation  of  tlie  neoplasm  and  extension  to  the  liver  or  elsewhei'e, 
emaciation  and  debility,  arc  often  absent. 

DiAGNOBm.— The  condition  is  one  of  rapidly  progrcsssing,  intensci| 
chronic  jaundice,  the  physical  examination  giving  no  evidence  of  t 
cause  as  in  hypertrophic  cirrhosis.  The  negative  character  of  the  evi- 
dence, and  the  fact,  as  stated  by  Naunyn,  that  about  one-half  of  the  castf 
of  chronic  jaundice  are  due  to  cancer  of  the  biliaiy  tract,  ai'e  the  factors 
of  avail  in  making  the  diagnosis. 

Treatment.— The  only  medical  treatment  of  cancer  of  the  biliary 
tract  is  palliative.     Laxatives  and  narcotics  should  be  used  as  necessary* 
Life  may  sometimes  be  prolonged  and  relief  obtained  by  a  chole* 
terostomy, 

CANCER    OF    THE  GALL-BLADDER, 

Morhid  Anatomy,— Starting  as  a  circumscribed  thickening  proj 
ing  from  the  inner  wall  of  the  gall-bladder,  the  disease  progresses  boA' 
in  depth  and  in  circumference  until  the  entire  gall-bladder  may  become 
iniiltrated.     This  viscus  lh  often  increased  or  diiJiinished   in  size, 
former  perhaps  due  to  accumulation  of  iuid  tis  well  as  to  the  groi^-th 
the  cancer.     The  wall  is  frequently  nodulated  as  well  as  thickened,  t 
inner  surface  extensively  ulcerated,  perhaps  shrtnidy  or  papillary, 
cavity  containing  more  or  less  fluid,  usually  opaque  f^niy  or  yellow,  m 
necessiirily  bile-stained,  in  which  may  be  shreds  of  tissue.     In  the  lai 
n^jority  of  cases  one  or  more  gall-stones  are  present    As  a  rule,  the  liv 
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is  also  cancerous,  and  the  aJtemtions  of  this  organ  may  be  so  extreme, 
especially  when  the  changes  in  the  gall-bladder  are  slight,  that  the  origin 
of  the  dise^ifle  in  the  latter  organ  is  overlooked.  Ext-ension  to  the  liver 
may  tiike  place*  directly  from  the  gall-bladder  or  indirectly  by  means  of 
the  blood'VesseLs  or  lymphatics.  Adhesions  and  event nally  fistulous 
communications  may  Ix-  fornied  tietweeu  the  gall-bladder  and  the  colon 
or  the  duodenum. 

Symptoms.^ As  might  be  antieipatedj  the  symptoms  of  cancer  of  the 
gall-bladder  in  the  majority  of  ciises  are  identical  with  those  due  to  gall- 
stones, since  the  latter  are  present  in  the  majority  of  cases  of  cancer  of 
the  gall-bladder.  The  attacks  of  biliary  colic  or  more  or  less  persistent 
localized  discomfort  and  febrile  distiu'bances  occur  in  the  one  as  in 
the  other.  Jaundice  is  lees  frequent,  except  late  in  the  diBease,  when 
gall-stones  lie  in  the  gall-bladder.  If  the  latter  is  enlarged,  the  duo- 
denum may  be  tiompressedj  and  vomiting,  perhaps  of  blood,  take  place. 
As  the  diseaiie  progresses,  loss  of  flesh  and  strength  becomes  conspic- 
uous, and  ascites,  perhaps  dropsy,  may  occur,  death  asually  taking  place 
within  a  few  months  after  the  malignant  nature  of  the  disease  is  ap- 
parent. If  the  gall-bladder  is  enlargedj  its  outlines  may  be  appreciated 
on  physical  examination,  and  nodules  may  be  felt  if  they  are  i>resent 
On  the  contrary,  the  cancerous  gall  bladder  often  is  shrivelled  and  inap- 
preciable to  the  touch.  Nodidas  are  likely  to  be  found  elsewhere,  as 
in  the  liver  or  the  peritoneum.  Aspiration  of  tlie  enlarged  gall-bladder 
may  reveal  the  thickened  wall,  and  permit  the  escape  of  an  abundant 
albuminous  fluid  in  which  blood,  bile,  or  granular  detritus  may  Im^  present 

Diagnosis. ^The  uncertainty  of  the  diagnosis  is  evident  from  the  fact 
that  unsuspected  cancer  of  the  gall-bladder  has  frequently  fii^t  l>een  recog- 
nized after  the  abdomen  has  bc^en  opened  by  the  surgeon  or  at  the  autopsy. 
Its  presence  may  be  inferred  when,  in  the  course  of  more  or  less  severe 
biliary  coliCj  with  or  without  jaundice,  a  rapidly  progreastng  cachexia 
occurs.  If  complicated  with  fluid  in  the  peritoue;il  aivity  there  is  but 
little  enlargement  of  the  spleen,  since  the  liquid  is  due  probably  to 
cancerous  peritonitis.  Primary  cancer  of  the  gall-bladder  may  be  con- 
sidered probable  when  cancer  of  the  liver  is  to  be  recxignized  and  there 
is  no  evidence  of  antecedent  cancer  in  other  parts  of  the  Iwdy. 

TREAT5IENT.— The  medical  treatment  of  cancer  of  the  bladder  is 
purely  palliative ;  if  the  diagnosis  be  reached  sufficiently  eaily,  surgical 
excision  Is  justiBable* 
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CHAPTER    V. 

DISEASES  OF  THE  PANCREAS  AND  OF  THE  PERITONEUM. 

DISEASES   OF   THE    PANCREAS. 
HEMORRHAGE. 

Etiology. — Hemorrhage  int^)  the  pancreas  not  infrequently 
to  a  limited  extt^nt  under  a  variety  of  coiiditionB.  Among  thi-^se  are 
passive  congestion  of  its  veins,  acute  infectious  diseases,  and  the  hemor- 
rhagic diatlieses.  Extensive*  heniorrbage,  sometimes  designated  pan- 
creatic apoplexy^  m  of  occasional  occurrence,  and  is  at  times  the  result 
of  direct  injury  ;  more  often  there  is  no  obvious  cause.  It  is  foand 
in  aduUs  usually  aiT:er  the  middle  period  of  life,  rather  in  the  fat 
in  the  lean,  ami  hus  oilen  tieen  observed  in  persons  of  alcoholic  habits. 

Morbid  ANATojri\ — The  hemorrhage  commonly  tiikes  pUie^  inl 
distinct  portions  of  the  gland»  and  the  infiltrated  i*egions  are  of  vario 
size.  The  affected  part  is  swollen,  firm,  and  of  a  dark-punde  color, 
though  sometimes  it  is  of  normal  size  and  of  soft  consistency.  TW 
hemorrhage  frequently  extends  beyond  the  limits  of  the  gland,  and  the 
l>lood  then  may  1m?  found  in  the  fat- tissue  iirouod  the  pancreas,  witliio 
the  omentum  and  mesentery,  and  oct*asionally  in  thi*  fat-tissue  over  the 
kidney.  Evidences  of  bleeding  at  some  earlier  period  ai^e  at  times  to  he 
found  nB  rcddisli  yellow  spots  due  to  the  presence  of  crystals  and  gran* 
ules  of  hjeniatoidin. 

Symptoms. — Sudden  abdominal  pain,  usually  severe,  though  ^ua 
times  trivial,  and  inurnxliate  collapse,  are  the  only  constant  sympt*^ 
The  pain  is  at  tiit)es  referre<l  to  the  cpiga^^trium,  but  often  is  not  sharp 
localized.     The  diagnosis  is  generally  made  after  death. 

Prognosis. — Severe  forms  of  pancieiitic  hemorrhage  usually  pro' 
fatul  within  twenty-four  houiu     That  re<*overy  may  occur  is  indicatj 
by  the  discovery  of  blood- pigment   in   the   pancrt^as  when  death 
resulted  from  disease  of  other  organs,  and  is  demonstnited  by  recovt 
from  a  laparotomy  at  which  this  lesion  him  been  seen.     Usually,  if 
patient  survives  the  immediate  effects  of  the  hemorrhage,  iuflaiumatioi 
of  the  pancreas,  with  its  several  possibilities,  occui^s. 

Treatment. — The  treatment  of  pancreatic  hemorrhage  consists  in  the 
meeting  of  symptoms  of  collapse  at  the  time  of  bleeding  and  in  the  adminis- 
tration of  opiates  as  required  for  the  relief  of  pain.  Morphine^  Irom  one- 
eighth  to  one-fomih  of  a  grain,  atropine^  from  the  two-hundredth  to 
the  one-hundred-and-fiftieth  of  a  grain,  strj^chnine,  from  one-thirtieth  to 
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one-twentieth  of  a  grain,  and  digitalis,  from  five  to  ten  minims,  are  to 
be  used  hypodermically.  Alcoholic  stimulants  and  small  doses  of  nitro 
glycerin  are  to  be  given  by  the  mouth. 


ACUTE   PANCREATITIS. 

Etiology. — Sinc«  acute  pancreatitis  at  times  represents  the  result 
of  panci^eatic  hemorrhage,  its  etiology'  is  iu  part  that  of  the  hemorrhiige, 
and  a  traumatic  cause  hjis  repeatedly  In^en  observed.  Xext  iu  importance 
is  gaiitro-duodenal  catarrh,  especually  when  rceurreut.  Aente  pancreatitis 
oftenest  occurs  in  males  above  the  age  of  fifty  yeai-s,  and  iu  fat  pei-sons, 
espef*ially  in  thase  who  use  alcohol  freely. 

Morbid  Anatomy.-— Three  anatomical  ^aiieties  of  acute  indamraa- 
tion  of  the  jjancreas  are  to  be  found, — namely,  the  hemorrhagic,  the  gan- 
grenouSj  aud  the  suppurative  ;  although  tlie  transition  l>etween  the  sjTUp- 
toms  and  lesions  of  the  hemorrhagic  and  gangrenous  varieties  is  so  gnidual 
as  to  make  it  probable  that  these  are  luthcr  stages  of  a  single  process  than 
i udependc nt  affections. 

In  hemoiTkagiepamTmtiUn  the  gland  is  enlarged,  generally  throughout, 
but  sometimes  at  one  end,  and  the  head,  when  aflected,  may  be  half  the 
size  of  the  fist.  Larger  or  smaller  extinvasations  of  blood  of  a  dai*k- 
red,  almost  black,  color  are  pi^eseut,  aud  the  pancreatic  duct  may  con- 
tain a  thick,  l)loody  tlnid.  As  in  rapidly  fatal  cases  of  panci*eatic  hem- 
orrhage without  iuflauimation,  bleeding  is  frequent  into  the  fat* tissue  in 
the  vicinity  yf  the  panereAis,  especially  in  the  mesenterj%  mesocolon,  and 
omentum,  antl  in  the  region  of  the  left  kidney. 

Gangreuou4i  puncrealUi^  at  times  is  represented  by  a  circumscribed 
necrosis  of  the  gland,  which  elsewhere  pres*^^nts  the  appearances  of  hemor- 
rhagic pancreatitis.  When  the  necrosis  is  more  extensive  the  entire  gland 
may  be  transformed  into  a  dark-gray,  spongy  mass  loosely  attached  to 
the  abdominal  wall.  The  adjacent  peritoneum,  especially  that  of  the 
omental  bui-sa,  and  the  serous  coat  of  the  neight»oring  coils  of  int4^tine, 
are  covered  with  a  fibrinous  exudation  which  in  places  tVu'ins  adhesions 
between  the  apposed  surftices.  The  cavity  of  the  omental  bursa  usually 
contains  a  sero- purulent  exudation  in  greater  or  less  quantity,  ametttal 
burmti^j  but  evidences  of  a  general  peritonitis  are  rarely  found. 

Multiple  large  and  small  opaque  white  spots  nre  often  to  te  found 
within  the  pancreas  and  in  the  subperitoneal  fat-tissue,  especially  in  the 
vicinity  of  the  gland,  and  occiisionally  in  other  portions  of  the  abdomen. 
These  spots  are  characteristic  of  a  necrosis  of  the  fat-tissue,  dmemi- 
mded  fatneerosiSj  and  often  lie  immediately  beneath  the  peritoneum,  the 
surface  of  which  is  then  coated  with  fibrin.  The  necrotic  lobules  of 
omental  and  mesenteric  fat  and  of  that  in  the  region  of  the  kidney  and 
colon  are  surri)unded  by  a  zone  of  purulent  infiltration  which  leads  to  the 
detacliment  of  the  neci^tic  portions,  perhajxs  accompanied  by  hemor- 
rhage.    If  the  fat-necrosis  is  in  the  vicinity  of  the  omental  bursa,  the 
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masses  of  fat4issue  are  often  dischiirged  ioto  this  sac  and  swim  in  tiie 
liquid  exudation  theroiu  eoDtaiued.     A  fistuloiLS  couimiinication  may  be 
established  l>etweeu  thf  cavity  of  the  omental  bui-sii  aud  the  interior  ot 
the  stomach  or  the  duodenum.     The  importanee  of  indammation  of  thej 
panci^as,  especially  of  hemorrhagic  pancreatitis,  iu  the  production  of  the | 
fat-necroftis  m  biased  not  only  upon  their  usual  ass*)ciataon,  but  also  upon 
the  experimt^nts  of  Langerhaus,  Whitney,  and  Hildebnuxd,  who  hava 
sncceeded  iu  producing  experimeutally  multiple  dLsweminated  necrosiil 
of  the  fat'tisHue  either  by  injection  of  the  minced   pancrc^as   into  the 
subcutaneous  tissue  or  by  direct  injury  to  the  panci*eas  aud  its  ducts  and  1 
blood-vessels. 

In  mtppurative  paiwreutitis  also  the  gland  is  enlarged,  but  contains 
single  or  many  abscesses  of  various  size.  When  these  reach  the  snr- 
lace  the  inflammation  is  extended  through  the  parapancreatic  tissue  to 
the  neightoring  x>eritoneujn,  at  times  resulting  in  n>  large  abscess  of  tbefl 
leeser  omental  cavity,  which  may  be  discharged  into  the  stomach  or  tha 
duodenum. 

Thromlx)sifl  of  the  splenic  vein  is  not  infrequent,  and  the  thrombu 
may  l>e  in  a  state  of  puriform  softening.     Abscesses  of  the  liver  are 
times  to  be  found,  especially  in  suppurative  pancreatitis.     Pleurisy  aod^ 
pericarditis  are  occasional  residts  of  the  extension  through  the  diaphmgn 
of  the  inflammation  from  the  jH^ritoneum. 

Syjrrxosis.— In  tiie  hemorrhagic  and  gangrenous  varieties  of 
creatitis   the   initial   disturliances  are  commonly   sudden    and    sever 
Abdominal  pain  is  usually  the  timt  symptom,  and  is  either  pemsteal 
or  paroxysmal ;  it  is  generally  referred  to  the  epigastrium,  anil  is  some 
tiuies  localized  in  the  region  of  the  pancrciis.     It  is  quickly  followed  bj 
A'omiting,  which  may  pemist  even  after  the  contents  of  the  stomach  haine 
Ijcen  thoroughly  removed,  in  which  case  the  vomitus  is  slimy,  (hirk  green, 
or  black,  and  may  contain  liquid  or  clotted   blood.      Chilly  sensations 
often  are  present,  and  the  patient  may  be  in  a  state  of  pi'ostration  or , 
collapse  for  several  hours.      As  a  rule,  fever  soon  supen  enes,  and 
temperature,  although  at  first  only  slightly  elevated,  eventn;\lly  may 
as  high  as  104*^  F.     Hiccough,  slight  jaundice,  aud  albuminuria  haf 
been  ol>8ei*ved,  and  mild  delirium,  especially  in  the  later  stageB  of 
disea^^e,  not  infrequently  occurs. 

In  suppurative  pancreatitis  the  initial  symptoms  are  usually  neither^ 
so  acute  nor  so  severe,  and  there  may  be  little  or  no  pain.    The  feve 
pursuci^  a  varying  course,  and  chills  not  infrequently  occur  at  irreguls 
int^^-rvals,   followed  by  sudden  changes  of  several  degrees  in   the  tem- 
perature. 

During  the  further  progress  of  acute  pancreatitis,  whether  hemor* 
rhagic,  gangrenous,  or  suppurative,  the  upjier  half  of  the  abdomen  be- 
comes swollen,  tense,  and  tympanitic.  The  region  of  the  pancreas  and 
sometimes  that  of  t]ie  spleen  are  tender  on  palpation,  and  a  deep-seated 
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resistance  may  be  fouud  near  the  Lead  of  the  pancreas,  as  observed  by 
EUiot,  The  occurrence  of  a  eoinplieating  fat-necrosis  may  be  announced 
by  the  appearance  of  painful  and  tender  spots  in  various  parts  of  the 
abdomen.  The  distention  of  the  abdfimeu  continues  to  increa^se  either 
locally,  perhaps  only  in  the  left  half,  or  throughout ;  in  the  latter  Ciise  the 
entire  abdomen  at  times  is  extremely  swollen,  and  is  tympanitic  except 
in  the  flanlis.  The  abdominal  pain  becomes  general,  vomitin^;:  persists, 
diarrhoea  m  frequent,  and  thei^  is  rapid  and  pi-ogressive  emaciation. 
During  the  third  or  fourth  week  perforation  of  the  circumscribed  peri- 
toneal aliscess,  the  omental  bursitis,  not  infrequently  takes  plaoe.  It  is 
made  evident  by  severe  lancinating  pains,  by  copious  dejections  in  which 
the  sloughing  pancreas  has  been  found,  and  by  a  rapid  diminution  in  the 
size  of  the  abdomen. 

The  course  of  suppurative  pancreatitis  may  be  con  tinned  over  a  period 
of  months,  in  which  ciise  iiscites  and  anasarca  have  txien  observed.  The 
Bkin  has  become  bronzed,  and  8ugar  has  been  found  in  the  nrine. 

Diac;no8I8. — Sudden  abdonnnal  i>ain,  especially  when  referred  to  the 
upper  abdomen,  followed  immediately  b}"  vomiting  ami  great  pn^stration 
and  later  by  moderate  fever  and  circumscribed  resistance  in  the  epi gas- 
trin in,  perhaps  in  the  vicinity  of  the  head  of  the  pancreiLs,  especially  when 
occurring  in  a  we  11 -nourished  person  beyond  middle  lite,  should  suggest 
acute  pancreiititis.  Confirmatoi'y  evidence  is  of!ered  by  the  prcwsence  of 
disseminated  points  of  abdominal  tenderness,  which  are  suggestive  of  in- 
cipient lat-necrosis.  The  differential  diiignosis  lies  between  the  fK!tion  of 
an  irritant  x>OLson,  peiitonitis  from  perforation  of  the  stomach  or  the  duo- 
denum, a  calculus  in  the  common  bile  dnct,  and  acute  intestinal  obstruc- 
tion. The  history  of  the  case  and  the  examination  of  the  \'omitus  permit 
the  exclusion  of  an  irritant  poison.  Perforation  of  an  nicer  of  the  stomiich 
is  usually  preceded  by  repeated  attac^ks  of  chai^acteristic  pain  and  by  the 
pi^eeence  of  blood  in  the  vomitus  or  in  the  dejections.  Biliary  colic  from 
the  passage  of  a  gall-stone  is  not  at  once  accompanied  by  symptoms  of 
collapse,  the  relief  from  pain  and  distress  is  often  immediate  and  com- 
plete, and  jaundice,  if  present,  is  usually  eai*ly  and  considerable. 

The  afiection  oftenest  mistaken  for  acute  pancreatitis  is  acute  intes- 
tinal obstmction*  Its  onset  is  leas  severe,  however^  and  the  epigastrium 
is  rarely  the  seat  of  the  primary  localization  of  the  pain  and  distention. 
In  the  later  stuge  of  acute  pancreatitis  the  tumor  due  to  the  freqiientlj^ 
resulting  omental  bursitis  may  be  mistaken  for  cyst  of  the  pancre-as. 
The  latter  is  to  lie  excluded  by  the  existence  of  fever  and  by  the  rasuUs 
of  the  examination  of  the  aspirated  fluid. 

Prognosis.— Acute  pancreatitis  is  a  disease  of  extreme  gravity,  death 
usually  taking  place  from  shock  in  the  course  of  a  few  days  after  the 
onset  of  the  hemorrhagic  variety.  When  gangrenous  pancreatitis  is 
concerned,  the  patient  is  Hkely  to  die  in  the  course  of  four  to  eight  weeks 
from  septicaemia.     In  suppurative  iiancreatitis  the  patient  may  die  in 
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the  course  of  a  few  months  from  septicsemia,  or  may  live  for  a  jmi 
and  then  die  from  progressive  exhaust  ion  or  from  diabetes.  The  prog- 
nosis is  not  absolutely  hopeless,  however,  since  evidences  of  aatecedesst 
acute  pancreiititis  have  been  found  repeatedly  at  post-mortem  examiua^ 
tions.  In  twidition,  Osier,  Korte,  and  Thayer  have  reported  cases  ia 
which  the  presence  of  hemorrhagic  panci'eatitis  was  assured  by  lapa- 
rotomy and  recovery  followed.  The  possibility  of  recovery  from  gm- 
gi^.uoas  pancreatitis,  even  at  a  late  stage  of  the  disease,  is  placed  bcyoiid 
doubt  by  the  ol>serv'ation  of  TnUbyer,  His  patient  lived  seventeen  jreiuB 
after  the  iiaotTeLis  was  discharged  from  the  bowels. 

Treatment.— The  ti-eatmeut  of  yiaiicreatitis  is  practically  that  of  a 
localized  peritonitis.  If  in  the  beginning  there  are  hemorrhage  and  col* 
lapsCj  stinmlants  must  be  use<l  with  an  activity-  pi-oportionate  to  ibe 
degree  of  collapse.  Morphine  hypodennically  is  often  required  for  the 
relief  of  pain.  Surgical  treatment  is  demanded  when  gangrene  or  8U|>- 
pnratiou  i.s  belit*ved  to  be  imminent,  fi'ee  drainage  lM*ing  netH^5<sary,  aod 
the  operation  is  the  more  likel>  to  l>e  suecessfnl  if  the  peritonitis  is  coo* 
fined,  as  is  usually  the  case^  to  the  lesser  omental  cavity, 

CHRONIC   PANCREATITIS. 

Etiology. — Chronic  inflammation  of  the  pancreas  may  be  theresolft 
of  a  long  con  tinned  suppurative  pancreatitis.  More  commonly^  howevw, 
it  is  due  probably  to  a  chronic  indammation  of  the  pancreatic  duct  resntt- 
ing  from  pei'sistent  or  recurrent  gastro  duodenal  catarrh,  especially  ia 
persons  of  alcoholic  habits.  Conditions  which  give  rise  to  olistruction 
the  pancreatic  ductj  as  calenli  or  tunioi'S,  ai'e  also  a  source  of  chrti 
pancreatitis.  This  affection  may  be  limited  to  a  portion  of  the  pane 
in  connection  with  ulcer  of  the  stomach  or  of  the  duodenum,  with  cari6i 
of  the  spine,  and  with  neighlxning  tumors  or  aneurism.  Chronic  pan* 
creatitis  has  been  found  in  infants,  in  whom  it  is  regarded  as  the  result 
of  congenital  syphilis. 

MoKUiD  Anatomy. — The  pancreas  is  usually  atrophied  either  throng] 
out  or  in  limited  portions,  though  rarely  it  is  enlarged,  and  then  has 
mistaken  for  ciincer.  The  consistency  of  the  disetised  part  is  increased, 
and  may  resemble  that  of  cAxrtilage.  The  surface  of  the  gland  is  smooth 
or  irregular,  and  tlie  appeamuce  of  the  section  varies  according  to  the 
amount  of  fibrous  1  issue  prt^sent  and  the  associated  changes.  Keddish- 
gray  or  grayish  wliite  bands  of  fibroiLs  tissue  traverse  the  cut  sur&oe  and 
enclose  or  replace  the  more  or  leas  atmphied  lobules.  Fatty  degener&ttai 
of  the  gland'Oells  causes  a  yellow  mottled  appearance,  and  white  ^edsB 
may  be  seen,  due  to  the  deposition  of  c-alcium  salts  and  crystals  of  Cat 
acids.  The  duct  of  Wirsung  is  eitlu*r  unaltered  in  appearance  or  is  tor* 
tuous,  dilated,  an<l  often  saceulated.  The  fibrous  tissue  in  the  vicinity 
of  the  pancreas  is  frequently  thickened  and  indurated. 

Symptoms ^ — In  chronic    pancreatitis   the   symptoms  of   a   chronit 
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catarrhal  gustritis  are  present^  lasting  indefinitely,  and  fi*equently  acs^ 
coinpanied  with  diarrhoea.  Attention  is  especially  to  be  directed  to 
the  pancreas  as  a  source  of  the  symptoms  when  there  is  deep-seated 
epigastric  pain,  either  mild  or  severe,  and  particularly  when  it  oecui's  in 
paroxysms  associated  with  i^estlessness,  anxiety,  and  faintiiess.  Ten- 
derness and  perhaps  resistance  on  pressure  in  the  region  of  (he  pancreas 
have  Ijcen  observed.  Jaundice  occasionally  exists,  and  is  sometimes  i>er- 
sistent  from  constriction  of  the  common  bile-duct  by  the  head  of  the 
pancreas.  The  stools  are  at  times  colorless,  even  in  the  al3sence  of 
jaundice,  and  may  contain  fat..  There  is  usually  progressive  loss  of  flesh 
and  strength. 

Glycosuria  has  repeateilly  been  found  in  chronic  pancreatitis,  and 
Lancereaux  maintained  that  there  was  a  diabetes  due  to  serious  disease 
of  the  pancreas.  Williamson,  in  a  collection  of  one  hundred  ciises  of 
pancreatic  lesious  in  diabetes,  found  that  there  was  more  or  k\ss  ati'ophy 
in  thirty-nine,  and  extensive  fibrous  thickening  in  thirt4*eu,  while  in  the 
rest  of  the  cases  a  variety  of  lesious  was  present  It  is  demonstrated  by 
the  experiments  of  Von  Mering  and  Minkowski  and  De  Dominicis  that 
total  extirpation  of  the  pancreas  is  always  followed  by  diabetes^  while 
if  one-eighteenth  to  one- twelfth  of  the  gland  is  left  the  glyc^osuria  is 
nioderate,  and  if  more  tlian  rnie  tenth  remains  tliere  is  no  glycosuria.  It 
is,  tberefore,  probable  that  the  occurrence  of  glycosuria  in  chronic  fibrous 
pancreatitis  depends  upon  the  degree  of  destruction  of  the  pancreas,  and 
that  the  presence  of  glycosuria  in  this  variety  of  panci^atilis  indicates 
an  extreme  degree  of  destruction  of  this  gland. 

Prognosis. — As  there  can  be  no  restoration  of  the  destroyed  portions 
of  the  pancreas,  the  progoosis  of  i^hronic  pancreatitis  is  8*?rious :  at  the 
same  time  it  is  to  be  renieml>ered  that  extensive  atrophy  of  the  pancrciis 
may  take  place,  and  even  a  large  part  of  the  gland  be  disi'harged  from 
the  bowel,  and  yet  the  patient  i*emain  in  fair  hejUth.  The  occurrence  of 
permanent  glycosuria  with  symptoms  of  chronic  pancreatitis  makes  the 
p  rogn  OS  is  h  t  >pel  ess. 

Treatment, — The  chief  feature  in  the  treatment  of  chronic  pancre- 
atitis is  the  regulation  of  diet.  All  food  which  requires  pancreatic  juice 
for  its  digestion  should  Ix*  reduc>ed  to  a  minimum:  hence  the*  necessity  of 
restriction  in  the  quantity  of  fats  and  starches.  The  use  of  ca^rbonatcd 
wat-ers  is  to  be  advised,  since  Becher  has  found  that  they  increase  the 
pancreatic  secretion  and  its  digestive  power  in  dogs.  Minced  pancreas 
also  should  be  tried,  as  in  At>elmann- s  experiments  the  administration  of 
pancrcatiu  alter  extirpation  of  the  pancreas  promoted  the  digestion  of  fat. 

PANCREATIC    CALCULL 

Etiology* ^Catarrhal  inflammation  and  retention  of  secretion  in  the 
duct  of  Wirsung  are  probably  of  chief  importance  in  the  origin  of  cal- 
culi in  the  pancre^is.     The  retention  of  secretion  may  be  due  to  obstruc- 
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tion  of  the  duct  from  some  external  cause,  as  chronic  pancreatitis 

tumor  of  the  glaud. 

3IOKBID  Anatomy. — ^Few  or  many,  even  more  than  a  huiulred, 
culi  may  l>e  present,  varying  in  size  aex!ordiug  to  their  number.  Soli 
tary  cal<*nli  may  be  jls  hirge  as  wabiuts,  and  the  smallest  concretions 
mortar-like.  The  cialeulus  is  generally  ronudinl  or  oblong,  rough 
smooth,  and  may  be  continued  by  lateral  projections  from  the  wall  into 
the  primary  branches  of  the  duet.  It  is  of  a  gniyish  color,  and  easily 
disintegnitetL  The  pancreatic  duct  and  it*s  branches  mx*  usually  dilai 
and  atroi)hy  and  induration  of  the  gland  are  frequently  assoeiated. 
cemtion  of  the  wall  of  the  duct  may  V)e  pi^sent,  and  even  fistalons  o 
iugs  into  the  stomach,  dnodciuim,  or  peritoneal  cavity.  Cancer  of 
pancreas  is  rarel>^  an  accompaniment. 

Symptoms, — Calculi  often  arc  tbnnd  unexpectedly  in  the  pancreas 
a  post-mortem  exami nation,  but  in  many  cases  there  are  antecedent  di 
turlmnces  due  to  u.  gaKtro- duodenal  catarrh.    The  fii^t  symptom  espeeiat 
suggestive  of  the  presence  of  a  pancreatic  calculus  is  pain,  without  esj 
cial  tenderness,  due  probably  to  the  dis}ilacemeut  of  the  calculus- 
manifests  itself  either  as  a  shar])ly  dt*fiucd  feeling  of  pressure  or  discoi 
fort  in  the  epigastrium  or  as  au  intense  spiisniodic  pain  continued  aloj 
the  left  eostiU  cartilages  towards  the  spine  and  the  left  shoulder-blade. 
This  pancreatic  colic  resembles  biliary  colic,  and  jainidice  is  occasional! 
associated.     Indeed,  it  may  1m3  impossible  lor  the  patient  himself  to  d 
criminate  between  i>ancreatic  and  biliarj^  colic,  as  in  the  ease  reported 
Minnich  of  a  patient  who  passed  at  difli»rtmt  tinii*s  gsdbstoues  and 
crcatic  calculi,    "V^Tien  the  calculi  are  incarcerated,  dilatation  of  the  dm 
of  Wirsuug  and  filuous  pancreatitis  are  tlie  usual  results,  and  in  rare 
instances  a  cyst  of  the  pancreas  is  formed.     There  is  progi^t^ssive  loss  of 
flesh  and  strength,  diarrhtea  is  frc4inent,  the  stools  often  contain  fat  aeid% 
uuiligested  muscular  fibres  are  al>nndant,  and  panc^rcalic  coucretioiis  have 
been  found  in  the  dt-jeetions.     Occasiouiil  or  i>ermaueut  glycosuria  also 
may  l>e  present. 

DiAGXosTB.^ — The  diagnosis  is  based  upon  the  i>ei'sistenee  or  frequent 
occurrence  of  more  or  k»ss  severe  attac^ks  of  deep-seated  epigastric  peun, 
radiating  to  the  left  and  simulating  biliiiry  colic,  though  lusually  with- 
out  jaundice.  It  is  confirmed  l>y  the  discovery  of  typical  concretions  in 
the  stools.  If  the  clianicteristics  of  pancretitic  <-lial>etes — namely,  glyeot, 
suria,  polyuria,  pol^t-phagis^i,  polydipsia,  and  loss  of  flesh  and  stren, 
—are  preceded  by  frequent  attacks  of  pancreatic  colic,  the  presence  <i 
concretions  and  of  chronic  iullanimation  of  the  pancreas  is  rend< 
probable. 

Prognosis.— Pancreatic  calculi  are  sometimes  spontaneously  e 
ated,  either  from  the  iutestine^perhap^  because  of  the  establishment  of 
fistulous  commnnication  between  the  pancreatic  duct  and  the  stomach  or 
intestine — or  through  the  aMoniiual  wall,  as  seems  probable  in  the 


DISEASES   OP  THE  PANCREAS. 


967 


reported  by  Capparelli.  Fatal  peritonitis  may  follow  perforation  of  the 
pancreas  into  the  peritoneal  cavity*  Usually,  however,  the  duration 
of  life  is  nuafiected  by  the  calculi,  or  the  prog^uosis  becomes  tliat  of 
ehrouic  pancreatitis  or  of  pancreatic  cyst. 

Tbeatment, — Attacks  of  pancreiitic  colic  are  to  be  treated  like 
biHary  colic,  by  the  local  applic^ition  of  heat,  the  subcutaneons  injection 
of  niorpbiuc,  and  tlie  inhalation  of  etlicr  or  cblorofonn.  The  treatment 
of  the  ultimate  i^esults  of  pancreatic  ceiIcuH  is  that  of  chronic  pancreatitis 
or  of  pancreatic  cyst.  The  possibility  of  the  successfnl  removal  by  the 
sorgeon  of  pancreatic  calculi  before  permanent  alterations  in  the  pancreas 
have  taken  place  should  always  be  borne  in  mind. 


CYST    OF    THE    PANCREAS. 

This  term  is  intended  usually  to  indicate  a  cavitj^  formed  by  the 
dilatation  of  the  duct  of  Wirsung,  the  wall  being  composed  of  fibrous 
tissue  containing  portions  of  the  glandulai^  structure  of  the  pancreas,  and 
the  contents  being  a  fluid  presenting  the  characteristics  of  the  pancreatic 
secretion. 

Critical  investigation,  however,  of  many  of  the  reix>rted  cases  of  pan- 
creatic cyst  makes  it  probable  that  this  term  has  been  applied  often  to 
collections  of  fluid  near  the  pancreas  but  wholly  outside  of  its  boundary  ; 
and  in  rare  instances  rauUilocular  cystB  occur  in  the  pancreas  which  have 
no  apparent  connection  with  the  pancreatic  duct  or  its  bniuch(^, 

ETiot.oGY. — Pancreatic  cyst  may  be  of  congenital  origin,  for  Richard- 
son extirpated  a  probable  cyst  of  the  pancreas  from  an  infant  fourteen 
months  of  age.  Usually",  however,  cysts  of  the  pancreas  are  found  in 
adults,  and  with  equal  fi-equency  in  each  sex.  The  common  cause  is 
obstruction  in  the  course  of  the  pancreatic  duct,  either  from  inflanima* 
tion  of  its  wall  or  of  the  pancreas  around  the  ducty  or  from  the  pressure 
of  tumors,  the  impaction  of  calculi,  or  possibly,  as  in  the  case  reported 
by  Durante,  the  presence  of  a  lumbricus  in  the  dnet.  Although  an 
important  place  in  etiology  is  usually  assigned  to  local  injiuy,  it  is 
probable,  as  suggested  by  Lloyd,  that,  as  a  rule,  the  cyst  which  sul>se- 
quently  appears  in  the  region  of  the  jiaucreas  is  an  omental  bursitis, — 
that  is,  an  encysted  peritonitis  in  the  lesser  omentid  cavity.  The  injury 
is  likely  to  produce  a  hemorrhiigic  pancreatitis,  and  the  ext^^nsion  of 
the  inflammation  to  the  peritoneal  covering  of  the  pancreas  is  an  efficient 
cause  of  the  encysted  peritonitis,  which  may  closel,y  simulate  in  its 
phjrsical  characteristics  a  cyst  of  the  pancreas.  Multiple  cysts  of  the 
pancreas  are  uBimlly  due  to  obstruction  of  the  smaller  branches  of  the 
pancreatic  duct,  but  Salzer  and  Hart  man  n  have  reported  cases  of  cystic 
tumor  of  the  pancreas  wMcli  correspond  apparently  to  the  cystoma  of 
til©  ovary,  and  some  of  them  are  of  a  malignant  natnre. 

MoRBTB  Anatomy.— Cysts  of  the  pancreais  are  situated  behind  the 
stomach,  being  sepaiated  from  it  by  the  two  layers  of  peritoneum  which 
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form  the  walls  of  the  oineutal  biii^sa,  and  which  are  sometimes  ft 
Wlien  small  they  may  be  found  on  either  side  of  the  median  lioe,  M 
when  hirge  they  develop  more  to  the  lett  than  to  the  right.  The 
stomach  is  then  piLshed  npward,  although  in  rai-e  iustauees  it  may  he 
upon  or  below  the  tumor.  The  trausverse  colou  extendi^  across  the  cyst 
or  is  displaeed  downward.  The  cysts  are  single  or  many,  and  ait 
sometimes  multiloeular.  They  originate  in  any  pait  of  the  gland,  aad 
vary  in  size  fruui  those  scarcely  visiljle  to  the  uaktHl  eye  to  one  afi  laifs 
as  the  pn^guaot  uterus  at  full  term  and  extending  from  the  ensilbm 
cartilage  to  the  pubic  symphysis.  The  larger  cysts  may  result  from  the 
fusiou  of  smaller  cavities,  and  are  of  a  spherical  shape,  the  structure  i 
of  the  pancreas  being  lost  in  that  of  the  cyst.  At  timers  the  glatid 
resemble  a  bunch  of  grapes,  from  the  presence  of  numerous  and  cl 
joioeil  cysts.  The  inner  surface  of  the  wall  of  the  cyst  is  nmooi 
tnibeculated,  and  is  lined  with  cylindrical  epithelium.  Papillary  out- 
growths at  times  project  into  the  cavity^  and  oixjnings  in  the  wall  oum* 
municating  with  smaller  cysts  ai'c  ft'<*queiitly  to  be  seen.  The  duct  of 
Wirsung,  in  certain  eases,  is  to  be  followed  to  the  interior  of  the  cyiit 
both  tVom  the  head  and  from  the  tail  oi'  the  pancreas,  but  fi'equcntly 
ends  blindly  w^hen  trjUHHl  from  the  duodenum  to  the  cyst.  The  contenta 
of  the  cyst  may  be  upward  of  four  gallons  in  qmintity.  They  are  of  a 
pale  gray  color,  somewhat  tiii'bid,  viscid  or  watery,  of  alkaline  reaction, 
and  of  a  specific  gi-avity  between  1010  and  1024,  Microscopical  exatni* 
nation  shows  leukocytes,  fattily  degenerate^l  epithelium,  tat-drops,  and 
crystals  of  cbolesterin  and  of  fat  acids.  The  fluid  presents  some  or  all 
of  the  physiological  characteristics  of  the  pancreatic  secretion^  but  the 
older  the  cyst  the  lass  likely  are  the  contents  to  show  all  of  them.  Blood 
is  sometimes  present 

The  larger  the  cyst  the  more  extensive  is  the  atrophy  of  panci^eatie 
tissue^  but  portions  of  the  gland  are  to  be  found  within  or  upon  the  wall 
When  rupture  takes  i)lat!e  the  contents  escape  into  the  stomach,  into  tbd 
colon,  or  into  the  general  peritoneal  ciivity  or  that  of  the  omental  burak 
In  the  latter  case  a  large  cystic  tumor  of  this  structure  may  be  fonDe4 
the  contents  having  the  properties  of  pancreatic  juice,  and  yet  a  lai^ge 
portion  of  tlie  pancreajs  may  remain  but  little  altered. 

Symptoms, — There  may  be  no  antinx^dent  symptoms,  the  cyst  being 
discovered  accidentally  during  c^n\'alescen(!e  in  childbii*th  or  from 
typhoid  fever.  Usually,  however,  there  in  epigastric  pain,  often  per- 
sistent perhaps  for  months  or  yeai^s.  It  is  not  intrequently  interrupted 
by  paroxysms  of  pain  which  are  without  obvious  cause  or  follow  ern>is 
in  diet,  and  which  are  sometimes  so  severe  as  to  be  associated  with  symp 
toms  of  collapse.  The  pain  usually  starts  near  the  enaiform  cartilage 
and  extends  downward  or  to  the  letl,  and  may  be  continued  into  the  Wt 
slioulder  and  perhaps  into  the  left  half  of  the  lace.  In  addition  to  the 
pain  there  is  frequently  vomiting,  diai-rhoia,  or  constipation,  and  tie 
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patient  complains  of  fulness  in  the  epigastrium,  wliich  is  perhaps  tender, 
KeeuiTent  attacks  of  intestinal  hemorrhage  sometimes  occur.  The  gen- 
eml  nutrition  may  l>e  well  maintained^  or  there  may  be  loss  of  flesh  and 
strength. 

The  cyst  is  usually  first  noticetl  in  the  left  half  of  the  epigastrium, 
but  may  be  discovered  in  the  left,  lumbar  region.  Its  growth  is  apt  to  be 
slow,  and  the  eyst  after  remaining  at  a  stand*still  for  y eai^  may  suddenly 
increase  to  a  large  size  within  a  few  weeks.  On  palpation  the  tumor 
is  smooth,  rounded,  re?^istant,  and  has  a  slight  mobility.  It  frequently 
transmits  the  aortie  pulsations.  It  is  inelastic  except  when  superficial, 
and  then  fluctuation  isattimi^s  to  be  recognized.  It  is  dull  on  percussion 
where  not  overlain  by  stomiich  or  intcstitie.  On  auscultation  a  souffle 
from  compression  of  the  aorta  is  frequently  transmitted, 

\Vlien  the  cyst  attains  a  considerable  size  the  dull  epigastric  pain  or 
sense  of  pressui^e  is  usually  constant*  The  disturbance  of  digestion  be- 
comes persistent^  and  loss  of  flesh  and  strength  is  progressive*  Fat  and 
abundant  undigested  muscular  fibi'^s  have  been  observed  in  the  froces, 
and  sugar  and  albumin  have  been  found  in  the  urine. 

Eventually  mechanical  disturbances  are  caused  by  the  cyst  even  if  the 
resulting  atrophy  of  the  pancreiis  does  not  interfere  with  digestion  and 
iissimilation.  There  are  difficulty  of  breathing  from  interference  with 
expansion  of  the  Inugs,  ascites  from  pressure  upon  the  portal  vein,  and 
anasarca  of  the  lower  half  of  the  body  from  pressure  upon  the  inferior 
vena  cava.  Intestinal  ol>struetion  has  resulted  from  the  pix^ssnre  of  the 
cyst  upon  the  bowels. 

Diagnosis. — The  presence  of  a  cyst  of  the  pancreas  is  to  be  inferred 
from  the  discovery  in  the  epigastrium  or  left  hypoehondrium  of  a  smooth, 
rounded  tumor,  slightly  movable,  specially  in  the  vertic^iil  direction, 
and  separateil  from  the  liver  and  spleen  by  a  resonant  area  unless  the 
tumor  is  of  very  lai^  bw.  Its  position  l^ehind  the  stomach  and  colon 
is  made  evident  by  inflation  of  these  organs,  and  its  cystic  nature  is 
readily  determined  by  aspiration.  The  pancreatic  nature  of  the  cyst 
is  rendered  probable  if  the  aspimted  fluid  emulsifies  fat,  saccharifii^ 
starch,  and  digests  albumin  and  fibrin.  Von  Jaksch  and  Boas,  however, 
maintiiin  that  the  diastasic  and  emulsifying  properties  of  the  pancreatic 
juice  may  be  present  in  other  liquids,  and  that  the  peptonizing  property 
is  frequently  absent  from  the  contents  of  an  unquestioned  pancreatic 
cyst.  The  i>resence  of  blood  in  the  fispirat^d  fluid  is  of  no  diagnostic 
value,  since  it  is  inconstant.  Even  when  blood  is  present  in  a  fluid  con- 
taining one  or  more  of  the  properties  of  the  pancreatic  .secretion  and 
drawn  from  a  cj^st  in  the  region  of  the  pancreiis,  it  does  not  follow  that 
there  is  a  pancreatic  cyst.  In  such  c^^^  there  is  frequently  the  history 
of  a  local  injnry,  and  it  is  not  unlikely  that  a  laceration  of  the  pancreas 
occurSj  followc'l  by  au  omental  bui^itis,  and  tliat  pancreatic  secretion 
becomes  mixed  with  blood  and  peritonitic  exudation- 
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The  tumor  may  \ye  (^^nfoiaifled  with  aiieurisn 
the  gall-blatldor,  cystic  tumoi-s  of  the  kidney,  h; 
kidney^  and  hu'ge  cysts  of  pelvic  origiiL  Aneiu 
excluded  bj^  the  a}>seiice  of  expansile  pulsation  c 
the  transmitted  aortic  Imat  when  the  patient  is 
knees.  The  distended  gall-bladder  is  in  the  rig 
is  intimately  coiniected  with  the  liver,  and  ch 
movements  of  the  diaphragm,  Mnltilocular  cya 
and  although  hydronephrosis  may  be  limited  t 
forms  an  oblong  tumor  in  the  lumbar  region,  an 
rattier  in  the  verticid  than  in  the  transvei^se  din 
pancreatic  cysts  may  Ije  confounded  with  cysts  C 
ligament,  but  the  liistory  of  the  case  will  show  t 
abdomen  proceeds  from  above  downward.  Pel^ 
Ixmeath  the  abdouiinal  wall,  and  are  to  be  felt 
The  iinid  trom  them  is  oft4*n  gelatinoiLS  and  doa 
ologiciil  characteristics  of  pancreatic  juice. 

It  may  lie  impossible  to  discriminate  absolut 
pancre4is  and  encysted  fluid  in  the  omental  bu 
such  as  result  from  omental  bursitis^  echinocc 
chylangioma.  The  charaeterLstics  of  the  aspiral 
elimination  of  snppurative  peritonitis*  cchiuoc 
giomiij  but  are  insufficient  to  exclude  a  seroiLS  | 
bursa,  especially  if  blood  is  present  in  the  exndj 

Peck;nosis,— A  cyst  of  the  pancreiis  has  been 
twenty  yeai^s  and  yet  eaa^^  but  slight  disturbance 
fered  with  but  little  even  when  large  cysts  are 
becomes  grave  in  case  dial>etes  is  present. 

Treatment.— Pancn3atic  cyst^  when  produd 
discomfort  are  to  be  treated  surgically.  The  r 
usually  favorable  unl^s  diabetes  exists. 


CANCER   OF   THE   PANCRl 

Although  benign  tumors  are  found  in  the  pa3 
of  no  clinical  interest.  The  malignant  growths 
and  cancer,  which  produce  similar  symptomi 
described  Jis  cancer. 

Etiology.— In  spite  of  the  assertion  that  cane 
in  about  six  per  cent,  of  all  cases  of  cancer,  Mira 
lect  but  one  hundred  and  tliirteen  Ciises  of  prima 
l^early  two-tlnrds  of  them  are  in  males,  usuall]? 
life,  althongh  pancreatic  cancer  has  l>een  fonntl  fl 

Morbid  Anatomy.— The  head  of  the  pancn 
quently  diseased.  The  growth  may  be  circumi 
throughout  the  gland.     The  tumor  is  usually  roi 
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as  a  child's  head,  and  varies  in  color  and  consistency  according  to  the 

<|uantity  of  fibrous  tissue,  the  unmber  of  epithflioid  celLs^  the  degenera- 
tiooa  they  ha%^e  undergone,  tlie  vascularity  and  bejiioiThjiges,  and  the 
degree  of  jaundice  present.  The  unaffected  portion  of  the  gland  may 
be  normal  in  appearjince,  or  he  atrophied  fi-om  cystic  diiatation  of  the 
duet  of  Wirsung.  Pressure  upon  the  common  bile-duct  is  frequent  The 
disea^se  otXeii  extends  to  the  neighboring  lymphatic  glands,  to  the  liver 
and  spleen,  and  to  the  i>eritoneum.  Fibrous  adhesions  are  common  be- 
tween the  diseased  pancreavS  and  the  surrounding  organs. 

Stmptom!^. — The  existence  of  cancer  of  the  pancreas  may  first  be 
made  known  at  the  autopsy.  As  a  rule,  disturbances  of  digestion  refer- 
able to  the  stomach  or  the  duodenum  precede  for  years  the  syniptoins 
more  directly  attributable  to  the  cancer.  These  are  epigastric  pain  and 
jaundice.  The  pain  not  infrequently  occui-s  in  paroxysms,  e,specially 
at  night,  and  is  very  severe  in  at  letist  one-half  the  cases,  and  then  may 
l»e  accompanied  by  symptoms  of  collai>fte.  The  pain  radiates  in  various 
directions  as  a  cceliac  neuralgia,  and  when  extending  into  the  back  has 
repeatedly  been  mistaken  for  lunibiigo.  When  jaundice  is  }>resent  it 
inay  follow  an  attack  of  pain  resembling  biliary  cx)lic,  but  it  pei'sists  and 
is  associated  with  enlargement  of  the  liver  and  gall-bladder* 

The  characteristic  fe^iture  of  cancer  of  the  pancreas  is  a  tumor  in 
the  region  of  the  gland ;  but  this  is  discovered  in  less  than  one- half 
of  the  cases.  It  lies  near  the  malian  line,  alcove  the  navel^  and  is  deep- 
seated.  It  is  but  slightly  movable,  and  varies  in  outline,  deiLsity,  and 
sensitiveness.  The  pulsation  of  the  aorta  is  usually  transmitted.  The 
tumor  by  pressing  upt>n  the  portal  vein  may  cause  iiscites,  and  then  may 
first  be  discovered  after  withdrawal  of  the  tluid  from  the  abdominal 
cavity.  Pressure  on  the  inferior  vena  cava  causes  ana^rc^i  of  the  luwt*r 
lialf  of  the  body.  Pressure  upon  the  duodenum  may  induce  dilatation 
of  the  stomach  or  lead  to  symptoms  of  intestinal  oljstruction.  Cancer 
of  the  tail  of  the  pancreas  is  a  cause  of  hydronei>hrosi8  of  the  left  kidney, 
from  pressure  upon  the  ureter. 

The  appetite  may  be  unaffected  or  be  even  excessive.  When  there  is 
vomiting,  blood,  fret^  fat,  and  fatty  acids  may  Ije  found  in  the  voinitus. 
Constipation  or  diarrhcea  may  occur.  Blood  is  sometimes  pn^ent  in  the 
stools,  but  liquid  or  solid  fat  or  fat  acids  are  rarely  found  iu  them.  Most 
important  as  evidence  of  disturlied  pancreatic  digestion  is  the  presence 
of  abnmlant  undigested  muscular  fibres  in  tlie  dejections  when  there  is 
no  diarrluBa.  The  urine  is  sometimes  increased  in  quantity,  and  may 
contain  albumin  ;  sugar  is  at  tiuies  present,  and  the  glycosuria  may  dis- 
appeal'  shortly  before  death.  In  the  later  stages  of  the  disease  the  gen- 
ei"al  nutrition  nmy  lie  but  slightly  affected,  and  death  occur  suddenly 
from  gastrO'intestinal  or  intra- peritoneal  liemorrhage.  More  commonly 
there  is  a  progi^essive,  rarely  rapid,  loss  of  flesh  and  strength,  and  death 
occurs  either  gradutdly,  or  suddenly  from  pulmonary  enibtilism. 

61 


902 


DISEASES  OF  THE   DIGESTIVE   APPAKATUa 


Diagnosis.— The  i-^cognition  of  cancer  of  the  pancreas  depends  largi 
upon  tlie  iliscovery  of  a  tumor  in  the  region  of  the  pancreas,  a€<}oni| 
nied  by  synjptojns  of  obstruction  of  the  pancreatic  duct  and  the  cor 
bileduet     Tlie  relation  of  the  tumor  to  the  stomach  and  the  colon  is  to 
be  determined  by  inflation  of  these   organf^.      Evidence  of  oljstrnct 
of  the  common  bile-duct  is  aflbrdcd  by  abimdant  undigested  muiSCQ 
Jibre*s  alter  a  meat  diet  and  when   there  is  no  diarrhosi ;   also  by 
absence  of  a  dm^k   greenish -bniwu  color  of  the  nriue  when  a  dnifl 
of  salol  is  taken  in  divided  doses  in  the  coui-se  of  tTU'enty-four  hon 
and  by  a  diminislied  quantity  of  indican  in  the  urine.    IJeither  fatj 
the  stools,  lipnria,  uor  glycosuria  is  of  value  in  the  diagnosis  of  caacS" 
of  the  paucreiis. 

Cancer  of  the  pylorus  is  more  freely  movable,  is  associated  osoaUy 
with  a  dUated  stomach,  and  is  generally  unaccompanied  by  jatindioa 
Cancer  of  the  duodenum  is  not  to  be  differentiated  from  cancer  of  tte 
pancrais,  and  many  of  the  re^jorted  cases  of  duodenal  canc-er  are  probably 
crises  of  cancer  of  tlie  head  of  the  pancreas.  In  cancer  of  the  transreiBe 
colon  inflation  of  the  large  intestine  is  difficult,  symptoms  of  intestliial 
obstruction  are  present,  and  there  is  likely  to  he  abundant  indican  in  the 
urine.  In  cancer  of  the  liver  there  is  usually  enlargement  of  this  organ, 
and  jaundice  and  ascites  are  frequently  associated. 

Prognosis* — ^Cancer  of  the  pancreas  usually  progresses  rapidly 
the  discovery  of  the  tumor,  deatli  taking  place,  as  a  rule^  within  a  : 
Jaundice  and  ascites  often  precede  death  by  a  few  weeks  only, 

I'liEATMENT.— The  syuiptoms  of  cancer  of  the  pancreas  which  es- 
pecially require  treatment  are  pain,  tii  be  i^lieved  by  morphine,  and 
perhaps  ascites,  which,  if  a  cause  of  mechanical  discomfort^  should  be 
treated  by  abdominal  puncture. 
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INTRA-PERITONEAL 


Hi^MATOCELE.     H^MO- 


HEMOREHAQE 
PERITONEUM, 

According  as  hemorrhage  into  the  peritoneal  cavity  is  free  or 
cumseribedy  so  the  terms  hienioi>eriton(»um  and  hiemat-ocele  are 
In  the  former  the  hemorrhage  may  re«\ch  any  part  of  the  perito' 
cavity ;  in  the  latter  the  progi-css  of  the  bleeding  is  limited  by  adhesii 

Etiology. — Hiemoperitoneum  is  caused  by  penetrating  wounds 
the  abdominal  wall  oi'  viscM^i'a,  whether  due  to  knife,  bullet^  or  surgical 
instrument ;  also  by  laceration  of  the  liver,  spleen^  kidneys,  or  iut€«i 
Hemorrhage  into  the  peritoneal  ca^vity  may  likewise  result  from 
tnred  aneurisuis  of  the  aorta  and  its  larger  abdominal  branches, 
omental  and  mesenteric  aneurisms,  and  from  the  teaiing  of  large 
thin- walled  blood-vessels  in  malignant  disease  of  the  liver,  panoreaa^  and 
ovary.     Although  scurvy,  purpura^  hiemophilia,  phosphorus  poisoning^ 
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and  certaiQ  infe<'tioiia  diseases  may  be  productive  of  intra- peritoneal 
hemorrhage^  the  latter  is  so  slight  as  not  to  be  of  practical  importance. 

Varicose  %^eins  of  the  ovary  or  of  the  broad  ligament  may  rnphu'e. 
either  producing  at  once  a  liiematocele  or  causing  a  htematoma  within 
the  broad  ligament,  whose  subsequent  tearing  produces  the  hfiemiitocele. 
The  escape  of  menstrual  blood  through  the  open  end  of  a  normal  tube, 
or  thi^ough  the  tube  eut  across  in  the  removal  of  a  pelvic  tumor,  or  from 
a  tube  dilated  with  blood,  hiemonalpittJCj  in  consefpieuce  of  obliteration  of 
the  fimbriated  end,  sometimevS  causes  hiematocele. 

Knpture  of  the  new-formed  blotxl- vessels  in  the  membnane  resulting 
from  a  hemorrhagic  pelvic  peritonitis  is  still  to  be  included  among  the 
caiL^es  of  hiematocele,  although  its  importance  has  become  lessened  since 
the  surgeons  have  shown  the  fiir  greater  etiological  importance  of  ectopic 
gestation. 

The  most  imi>ortant  as  well  as  the  most  frequent  of  the  remediable 
causes  of  hicmoiKn-itoneum  is  ectopic  pregnancy,  which  is  alS43  the  most 
important  cause  of  hiematocele.  The  foetus  may  be  present  in  any  part 
of  the  dilated  Fallopian  tube,  usually  in  that  beyond  the  uterus.  The 
time  at  which  the  hemorrhage  is  to  take  place  is  chiefly  dependent  upon 
the  sitmitiou  and  the  age  of  the  feet  us*  The  wall  of  the  tube  becomes 
weakened,  usually  during  the  fii'St  thrt*e  niontlLs  of  pregnancy,  although 
the  immediate  rupture  of  the  tube  may  result  from  blows,  falls,  or 
strains,  and  may  occur  at  or  alxjut  a  menstrual  period  or  during  sexual 
excitement. 

MoHBiB  ANATOJvrs'. — In  fatal  cases  of  htemoperitoneum  in  consequence 
of  the  usual  cause,  the  pelvis  contains  clotted  blood  which  extends  up- 
ward between  the  abdominal  wall  and  the  lowermost  coils  of  intestina 
The  hiennitocele  forms  a  rounded  tumor  which  may  be  larger  than  a 
child's  head,  but  more  frequently  is  about  the  size  of  an  orange.  It  usu- 
ally lies  Ijehind  the  uterus  and  the  broad  Mgament,  although  sometimes 
in  front,  and  may  extend  into  the  abdominal  cavity.  The  peripheral 
portions  of  the  tumor  are  compos*xl  of  old  or  fresh  blood-clots  entangled 
in  fibrous  adhesions  and  adherent  to  the  thickened  peritoneum.  The 
centime  contains  fresh  blood,  liquid  or  clotted,  with  or  without  adht*sions, 
and  perhaps  a  Itetus  or  other  products  of  gestation.  In  both  hiemoperi- 
toneum  and  hematocele  a  dilated  and  ruptured  Fallopian  tube  is  likely 
to  be  found, 

Sy:viptom:8.^ — ^The  disturbances  resulting  from  intra-peritoneal  hemor- 
rhage vary  in  accordance  with  the  amount  of  blood  extravasated  and  the 
length  of  time  during  which  hemorrhage  has  t^iken  place :  hence  they 
may  be  those  of  a  sudden  and  extreme  loss  of  bhx>d,  or  of  protracted  and 
slight,  periiaps  recurring,  hemorrhage,  or  of  the  latter  condition  termi- 
nating in  the  former. 

Pain  ia  genenilly  an  early  symptom,  although,  as  a  rule,  of  but  little  , 
severitj^    Its  importance  consists  in  attracting  attention  to  the  place  from 
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which  the  hein<jrrhage  proceeds,  and  it  is  especially  significant  in 
possibly  pregnant  femtile,  since  it  is  ortiiuaiily  sufficiently  frequent 
severe  to  h^ad  Iier  to  se^'k  lor  relief.  The  hemorrhage  uwiy  be  so  exti 
that  the  patient  in  apparent  health  and  withont  obvious  cause  beco 
rapidly  enfeebled  and  dizzy  j  her  face  is  pale  and  her  j^ulse  rapid  and 
weak.  If  the  bleeding  is  more  profuse,  the  patient  is  restless  and  anx- 
ious, wilh  a  hollow  and  husky  voice,  a  cold  and  clammy  skin,  a  poL^ 
scarcely  to  be  felt,  and  a  i^rolonged  and  infre4iuent  rpspimtion. 

Physie^il  examination  may  give  no  evidence  of  the  seat  or  extent 
free  hemorrhage  into  the  peritoiiwil  c^ivity.     If  dulness  exists,  it  is  si 
as  lies  within  normal  limits.     Palpation  or  bimannal  exploration  ii 
meet  with  no  more  resistance  than  that  alTorded  by  intestinal  coils 
liquid  contents.      If  ectopic  pre<j:ua!icy  is  the  cause,   and  the  tube 
ruptnred.  there  may  be   no  physical  evidence  of  its  pathological 
dition.     When  the  hemorrhage  is  limited  by  adliesions,  the  symptc 
and  signs  are  those  of  haeniatoeele.     Tlie  patient  is  likely  to  have 
antecedent   pelvic  peritonitis,  whether  mikl  or  se\'crt%  ami  there 
history  of  mure  or  less  pelvic  distnrbince.      If  previously  pregnant,; 
considerable  interval  is  likely  to  have  occuri^ed  since  the  birth  of  the 
child.     The  patient  hi^  btnim  exposcHi  to  impregnation,  but  the  freqm 
occuiTence  of  irregular,  perhaps  profuse,  dowing,  hus  opposed  the  i 
of  pregnancy.     Nausea  and  fulness  of  the  bivasts  may  be  present 
absent     If  oeea'^iional  twinges  of  pain  have  preceded,  they  are  likely" 
have  been  attributed  to  intestinal  distuibance.     A  more  proluse  metror 
rhagia  may  have  been  accompanied  by  the  discharge  of  a  membrane, — 
the  i^x foliated,  liyperpULstic»  uterine  mucous  mend>rane. 

With  such  antecedents  the  formation  of  the  hiematocele  is  favoi 
and  its  pix^senee  is  rather  indicated  by  pressure  upon  the  neighboring 
parts  than  by  symptoms  of  collapse  or  the  occurrence  of  severe  pain. 
Within  twenty-four  hours  the  hsematocele  may  attain  a  ske  snMctent  ta 
produce  frequency  of  micturition,  irritability  of  the  rectum,  or  pain 
abnormal  nervous  sensations  in  the  legs,  according  as  the  preesnre 
upon  the  bladder,  the  rectum,  or  the  pelvic  plexnst^s  of  nerves.  Vaginal 
examination  then  indicates  the  presence  of  a  tender,  rounded,  elastic 
tumor  at  one  side,  behind  or  in  front  ui  the  uterus.  The  uterus  is  lik< 
to  become  somewhat  enlarged  and  softy  lying  nearer  the  symphysis  or 
hollow  of  the  sacrum  a<^cording  to  the  seat  and  size  of  the  hfemat^ 
l^ot  infrequently  the  death  of  the  foetus  is  the  result  of  the  hemor: 
which  then  ceases,  the  extravasated  blood  being  often  absorbe<L 
symptoms  which  ensue  are  those  of  a  mild  lotndized  f>elvic  peritonii 
and  Consist  in  a  slightly  elevated  range  of  tempera!  ui*e  lasting  a 
days,  hypogastric  and  vaginal  tenderneas  persisting  for  some  time,  and 
moderat^e  tympanitic  distention  of  the  abdomen.  If  the  blood  is  ab- 
sorbed, a  diffuse  induration  in  the  vicinity  of  the  utenis  may  remain 
in  its  place.     If  the  fcetus  continues  to  grow,  the  hemorrhages  become 
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more  frequent  and  severe,  the  hi©matocele  increfjfies  in  size,  and  symp- 
toms of  progrei5Bive  anemia  are  sussociated  with  the  febrile  distiii*banc« 
and  localized  pain. 

The  tendency  is  now  towards  a  perforation  of  the  hsematocele  into  the 
rectum  or  elsewhere  in  the  intestine,  into  the  vagina,  or,  more  rareljj  into 
the  bladder.  Perforation  into  the  rectum  is  preceded  by  frequent  mucous 
discharges  and  teuesmus,  and  a  soft  and  especially  tender  sp^^t  may  be 
found  ou  rectal  examination  of  the  surface  of  the  tumor.  The  discharge 
of  the  cout(^nt8  of  the  haiiuatocele  into  the  rectum  is  likely  to  be  followi«d 
by  an  immediate  relief  to  the  symptoms^  which  relief  may  become  jjer- 
maneut  with  the  disiippeai'ance  of  the  hfematooele.  On  the  other  haud^ 
the  admission  of  the  rectal  contents  into  the  hoematocele  is  likeiy  to  pro- 
duce gangrene  of  the  wall  of  the  latter,  with  a  iktal  peritonitis.  If  per- 
foration takes  place  into  the  intestine  elsewhere  tlian  in  the  rectum^  a 
similar  fatal  iieritonitis  may  result  or  fistnl;je  be  estiiblished  between  the 
ha*matocele  and  the  ileum  or  cflecnm  and  the  rectum.  Perforation  into 
the  vagina  is  less  frcKiuent  than  into  the  rectum,  and  is  followed  by  like 
possibilities.  Perforation  into  the  bladder  usually  causes  cystitis  and 
pyelonepliritis. 

DiAGNOSifc^L — The  diagnosis  of  iutra-peritoneal  hemorrhage  is  baaed 
upon  the  occurrence  of  sudden,  more  or  less  severe  cvollapse  in  an  ap- 
parently healthy  person,  associated  with  pain  and  tenderness  in  the  lower 
abdomen  or  pelvis.  Although  such  symptoms  suggest  peritonitis  from 
perforation,  the  rapid  progress  of  the  aniemia  exclndes  this  diagnosis. 
The  source  of  the  hemorrhiige  being  concealed  at  the  outset^  the  history 
of  the  C4ifie  becomas  important  in  calling  attention  to  the  gastric,  intestinal, 
uterine,  or  urinary  source  of  the  hemorrhage.  In  severe  gastric  or  intes- 
tinal hemorrhage,  pain  in  the  region  of  the  stomach  or  dnodennm  or 
symptoms  of  typhoid  fever  or  evidences  of  fibrous  hepatitis  are  likely  to 
have  preceded,  or  blood  is  found  in  the  vomit  and  stools.  Blood  in  the 
urine  or  in  the  vagina  would  point  towards  the  source  of  the  hemorrhage 
in  the  genito-nrioary  apparatus.  Hemorrhage  from  tumors  of  the  liver, 
pancrciLs,  or  ovaries  is  likely  to  occui'  in  the  later  stagers  of  these  affec- 
tions and  after  cliaraeteristic  symptoms  have  been  manifejstjed.  Sudden 
collapst^  and  pain  may  be  due  to  the  rupture  or  to  the  twasting  of  the 
pedicle  of  an  ovarian  cyst,  especially  the  latter,  in  which  case  the  symp- 
toms of  ansemia  are  very  conspicuous.  The  physical  examination  will 
disclose  the  pi*esence  of  a  tumor  of  such  sixe  as  to  have  been  previously 
recognized  or  of  snch  rapid  and  exti'eme  development  aa  to  exclude  the 
idea  of  hemorrhage  alone. 

In  hiemoperitoneum  there  is  usually  no  satis&cfcory  physical  evidence 
of  diagnostic  value  in  determining  the  presence  of  blood.  On  the  con- 
trary, if  the  hemorrhage  is  circumscribed,  a  tumor  is  to  l>e  found  and  its 
outlines  are  to  l>e  determined  by  bimanual  examination.  The  tumor  may 
be  simulated  by  a  hsematoma  of  the  broad  ligament,  but  this  is  at  the 
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aide  of  the  uterus  and  lacks  the  severe  symptoms  of  pain  and  ooUapee, 
although  later  these  may  follow  the  rtiptiire  of  the  hi^matoma,  wliich  pn> 
duces  either  htemoperitonenm  or  hfematocele.  A  retroflexed  preg^naut 
uterii8,  ut4iriue  tibromyooiat-a,  small  ovarian  tamoi-s,  pregnancy,  or  re- 
tiiined  menst*s  in  a  rudimentary  horn  may  simulate  a  ha?.matocek\  The 
nature  of  the  tumor  may  l>e  siL'^pected  if  the  puasibility  and  sig:iis  of  preg- 
nancy are  aUsent.  The  history  of  pregnancy  and  the  catheter  or  soond 
in  the  bladder  permit  the  diagnosis  of  retroflexion  of  the  pregnant  u 
to  be  made.  Although  a  distended  uterine  horn  niiiy  closely  resemble 
hieuKitocele  in  history,  symptoms,  and  signs,  the  tumor  is  usually-  lateral 
and  the  dilated  cre8c*?ntie  os  is  a  part  of  the  tumor,  A  circamscril 
perimetritii*  or  a  salpingitis  may  also  resemble  the  hematocele  in 
toms,  seat,  and  physical  charaeteristi(.^s,  although  the  symptoms  are  leas 
violent  and  less  i^pid  and  anaemia  is  absent.  The  use  of  the  aspirator. 
case  of  neeil  will  show  whether  the  tumor  is  composed  of  blood  or  of 
flammatory  exudation. 

Fjiognosis, — Small  intraperitoneal  liemorrhages  ai^  of  but  little 
sequence,  since  blood  is  readily  absorbed  by  the  peritoneum.  If 
hemorrhages  are  sufficiently  lai^ge,  death  occurs  within  a  day  or  two, 
at  times  within  a  iew  hours*  Small  hiematoeeles  are  tisually  reailily 
absorl>eih  Large  hfematoceles  may  also  be  aksorl>ed,  although  months 
are  necessary  for  this  to  take  place.  The  prolonged  illness  attend- 
ing alisorption  becomes  gr^ve  if  perforatiou  and  evacuation  of  the  con- 
tents of  the  h^ematocele,  with  the  risks  of  putrefactioii  aud  gangrene, 
occur.  K  the  patient  recovers^  fibrous  adhesions^  obliterated  tu 
and  dislocated  organs  are  likely  to  be  left  aud  cause  dysmenorrh 
sterility,  and  chronic  invalidism. 

Treatment. — There  is  no  medical  tixi^atmeut  for  rapidly  progreami^ 
hemorrhage  into  the  abdi>minal  csivity.  If  the  hemorrhage  is  rircuni- 
scribedj  the  patient  should  l>e  jnade  comfoitable,  the  strength  supported, 
and  tlie  abs4>rptjon  of  tlae  clot  fa\'ored  by  rest  and  proper  care.  Serious 
recurring  hemorrhages,  threatening  life,  or  producing  large  tumors, 
progressing  with  symptoms  of  impending  perforation  or  of  septic^ 
require  snrgiml  treatment.  Zweifel  has  found  that  the  mortality 
one  bundled  and  forty  four  cases  of  hiematocele  under  medical  treatment 
was  sixteen  and  six-tenths  per  cent.  Of  sixty-six  cases  treated  bjr 
puncture  the  mortality  was  fiHeen  and  one  tenth  per  cent.  Of  thirt>' 
casas  treated  by  incision  ten  per  cent,  died.  A  still  lower  mortality 
follows  the  treatment  of  inematoc^le  by  abdominal  section,  although 
the  serieJ^  of  cascvs  thus  treated  includes  tliose  of  mild  as  well  iis 
severe  hemorrbage,  the  large  majority  of  the  cases  neediog  no  soi^i 
treatment.  Martin  states  tliat  of  two  hundred  and  sixty-five 
ectopic  gestation  trt^ated  expectantly  thii*tj"-six  j)er  cent,  i-eeovered  and 
sixty- three  i>er  cent,  died,  while  of  five  hundred  and  fifteen  operttted 
upon  seventy*six  per  cent,  recovered  aud  twenty -three  per  cent-  died. 


s,  oy 

V  ^^ 


igh 


BISEABES  OF  THE  PEEITONEUM* 


967 


HYDROPERITONEUM.     ASCITES.     ABDOMINAL    DROPSY, 

AcettM Illation  of  tramuded  Hiiid  into  the  peritouejil  cavity  takes  place 
under  several  eondition^s.  aud  is  tlie  HympttJin  of  various  diiseaise^s. 

Etiology. — Two  vai^ieties  of  dropsy  are  nsiially  recognized,  the  me- 
chanieal  and  the  cachectic.  The  former  is  tin*  resnlt  of  obstrnction  to  the 
venous  outflow,  eansing  increiuscMl  transudation^  or  of  olKstruetion  to  the 
lymph -current,  pi'eventing  absorption.  Cachectic  iiscites  occurs  when 
the  peritouctd  endothelium  is  abnormal  and  interferes  both  with  venous 
transudation  and  with  lymphatic  absorption.  The  immediate  nlechani(^al 
causes  of  abdominal  dropsy  are  general  or  local.  Conspicuous  among 
the  tbrmer  is  obstruction  to  the  piissage  of  blood  through  the  hearts  as 
in  uncompeusivted  A^alvular  disease  and  cardiac  weakness,  pulmonary 
emphysema,  and  fibrous  pneumonia.  The  nii>st  important  local  cause 
is  obst miction  to  the  passage  of  blood  through  the  liver,  whether  from 
fibrous  hepatitis,  malignant  disea^se  of  the  liver,  thrombosis  of  the  trunk 
of  the  portal  vein,  or  pressure?  upon  the  latter  by  x>anereatic  tumors  or 
enlai'ged  lymphatic  glands  or  ita  constriction  by  peritonitic  thicken- 
ings and  adhesions.  The  preesure  of  tumors  upon  the  lymphatics  and 
the  hepatic  vein  or  upon  the  inferior  vena  ca%^a  or  the  root  of  the 
mesentery  is  likewise  a  local  cause  of  ascites.  The  immediate  cause 
of  cachectic  ascites  is  the  disturbed  nutrition  of  the  peritoneum,  such 
as  occurs  iu  emaciating  diseases,  amyloid  degeneration,  nephritis,  and 
chronic  malaria- 
Chronic  fibrous  hepatitis  or  cirrhosis  of  the  liver  is  the  most  frequent 
cause  of  abdominal  dropsy.  The  enlarged  abdomen  occurring  iu  peri- 
toneal tuberculosis  and  cancer  is  a  manifestation  rather  of  peritonitis 
than  of  dropsy. 

Ascites  takes  place  at  all  periods  of  life,  and  may  even  interfere  with 
the  birth  of  the  child,  although  it  is  of  more  frequent  occurrence  in  the 
adult. 

Morbid  Anatomy. — The  i>eritoneum  may  show  no  abnormal  ap- 
pearances, or  it  is  slightly  thickened  and  opaque,  esfiecially  in  patches. 
The  subperitoneal  fibrous  tissue  may  likewise  be  thickened  and  indurated. 
Such  thickenings  are  to  be  regarded  rather  as  complications  thtm  as  esisen- 
fcials.  The  ascitic  fluid  or  dropsical  eflfiision  varies  in  quantity  up  to 
several  gallons.  It  is  commonly  of  a  pale  yellow  color,  with  a  slightly 
greenish  tint,  though  it  may  become  dark  green  from  the  presence  of 
bile-pigment,  or  red  or  reddish  bmwn  from  that  of  bkx>d.  It  is  usually 
clear,  but  may  be  opalescent,  especially  after  its  removal  during  life,  in 
consetiuence  of  the  precipitation  of  some  probably  albuminoid  constit- 
uent. It  is  either  alkaline  or  neutral,  is  of  a  watery  or  a  viscid  consist- 
ency, and  has  a  specific  givivitj^  of  1010  to  1015.  Its  chemical  chanicter' 
isties  are  practically  those  of  blood-gernm.  It  contains  from  two  to  two 
and  five-tenths  per  cent,  of  albumin,  and  the  ready  determination  of  the 


968 


DISEASES  OF  THE   DIGESTIVE   APPARATUS, 


percentage  of  this  constitueDt  is  of  considei-sible  importance.  The  | 
the  quantity  of  all>umin  contained  in  free  fluid  in  the  peritODeal  csml^ 
the  more  likely  is  its  origin  to  he  iiiiliimmatory  ;  the  less  the  perc 
of  albumin,  the  more  likely  is  the  fluid  to  be  ascitic.  The  lowest ; 
ages  are  tbund  in  cachectic  ascites,  the  highest  percentuges  in  canceroQB 
peritonitis.  The  quantity  of  albumin  present  i.s  approximately  deter* 
mined  by  the  iLse  of  the  uriuonieterj  and  the  accompanying  table,  a  modi* 
fleation  of  that  of  Rutiel>erg.  indicates  the  relation  of  the  S|>ecific  grav 
Uj  the  percentage  of  albuuiiu  in  free  fluid  from  the  aMomiiml  cavity, ; 
its  etiology. 


Bpedflc  Gravity. 

1008.  . 

1009.  . 

1010.  . 
1011  .  . 
1012.  . 
1013  >  . 

1014.  . 

1015.  . 

1016.  . 

1017.  . 

1018.  , 

1019.  . 

1020.  . 
1021  .  , 
1022.  . 

1023  .  . 

1024  .  , 


Percentage  of  Albumia. 

.    .    .    0.2  ) 

,    .   .    0.6  *     '    *    '    * 


Cause. 
Hydremic  ascitea. 

Portal  obBtniction. 
General  venoug  obstruction* 

,  Pentoziitifl. 


, Cancerous  peritonitifl. 


W]\m\  ascitic  fluid  Is  allowed  to  stand  as  above  stated  it  may 
faintly  opalescent.     A  delicate  clot  of  flbrin  is  likely  to  occur,  and 
is  little  or  no  appreciable  sediment     Leukocyte*s  endothelium  (so: 
times  in  fljikes),  red  and  white  blood -eori>uscles,  granular  or  fatty  iv] 
and  ci-ystals  of  cholesti^rin  may  be  found  at  the  lx>ttoni  of  tlio  vessel 
tainiug  the  fluid.     If  tlie  ascites  is  due  to  general  venous  ol)«tniction,  the 
red  blood-corpuscles  are  numerous.     The  term  chtfhm  mrites  is  appl 
when  the  jjKcitic  fluid  reseml>les  milk,  the  appearance  lH*ing  due  to 
presence  of  moleenlai'  fat.    It  is  found  when  the  lacteaLs  leak  from  woum 
nlcerSt  or  rupture,  or  when  fdiuuEe  are  present  in  them.      Olistruction 
the  thoracic  duct  by  tbromlKksin,  sc^irs,  inibiration  of  the  mesenteric  a^- 
tachment  to  the  intestine,  and  thrombosis  of  the  snlx4avian  vein  wli« 
the  thoracic  duct  enters,  also  are  causes.      In  the  cas«^  of  the  last -mi 
tioued  Ciuise  the  left  plennil  cavity  may  likewist^  contiiin  a  milky  fli: 
If  the  milky  appearance  of  the  fluid  is  due  to  large  and  small  fat-drops, 
the  term  adlpme  mcite^i  is  employed.      Such  lat  rctsult^i  from  the  ft 
degeneration  of  cells,  and  their  presence  in  sufficient  abundance  is  indi 
tive  of  a  chronic  peritonitis  or  of  a  tubercular  or  cancerous  peritoni 
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The  reserablanoe  to  milk  is  further  suggested  by  the  formation  of  a 
crt^iLmy  layer  on  the  surface  when  the  fluid  is  allowed  tc>  stand,  A  high 
specific  gravity  and  lai'ge  percentii^e  of  albumin  favor  the  intiamniatory 
or  neoplastic  origin  of  the  fluid,  and  the  sediment  then  may  contain  the 
cells  of  cancer,  blood- corpuscles,  endothelium,  and  fat. 

SYMFfoMS. — The  immediate  effect  of  ascites  li^  the  production  of 
pressure  upon  the  abdominal  wall  and  its  oontenta  Sucli  pressure  usu- 
ally takes  place  gradually,  but  may  be  of  rapid  progress.  As  the  abdo- 
men becomes  distended  there  is  a  sensation  of  fulness  in  it  which  nniy  at 
fii-st  be  attributed  to  fat,  but  soon  increases  to  one  of  weight  and  event- 
ually of  pi-eSvSure.  The  patient  moves  about  with  difficulty.  He  may  be 
obliged  to  I'emain  upright  or  in  the  supine  position.  The  displacement 
of  the  heart  upward  is  likely  to  praduce  palpitation.  The  exijansion 
of  the  lungs  is  prevented,  and  respiration  becomes  frequent  and  dif- 
ficult. Vomiting  and  constii*ation  tiften  occur.  The  urine  is  scanty, 
high-colored,  concentrated,  and  usually  contains  a  brick-dust  sediment. 
These  physical  characteristics,  m  addition  to  a  trace  of  albumin  and  the 
pi'esence  of  occasional  red  blood-corpusclevS,  are  indicative  of  a  chronic 
passive  congestion  of  the  kidneys.  On  physicval  examination  the  swell- 
ing of  the  abdomen  corresponds  Uj  the  dunition  and  degree  of  the  dis- 
tention, and  presents  a  striking  picture  if  the  patient  is  emaciated*  In 
the  doi'sal  position  the  abdomen  is  likely  to  bulge  in  the  flanks.  In  the 
upright  position  it  is  prominent  towards  the  front.  When  the  distention 
is  extreme  the  belly  is  mtmded,  and  the  navel  may  protrude  or  l>e  ob- 
literated. The  skin  is  dry,  smooth,  shining,  and  scari^eil  tis  in  pregnancy. 
The  veins  in  the  alxlominal  wall^  especially  in  the  groins,  the  flanks,  and 
over  the  lower  costal  cartilages,  are  distended  and  prominent,  and,  if 
cirrhosis  is  the  cause,  may  radiate  outward  from  the  navel.  The  results 
of  percussion  vaiy  in  accordance  with  the  position  of  the  patient  and 
the  distention  and  mobility  of  the  inte8tim>s.  If  the  patient  Is  on  his 
back,  and  the  stomach  and  intestines  are  distended  witJi  gas,  the  epi- 
gastrium is  resonant  and  separated  from  the  lower  alxiomen  by  a  curved 
line  of  diilness  concave  upward.  When  the  patient  turns  to  the  side, 
dulnass  is  found  over  the  dependent  parts  of  thv  abdomen,  and  resonance 
in  that  tiank  which  is  upjiermost. 

If  the  intestines  contain  no  gas,  or  are  adherent  to  the  abrloTuinal 
wall,  or  the  mesentery  is  so  short,  or  the  quantity  of  fluid  so  large,  that 
they  are  [ire vented  from  lloatiug  to  the  surface,  the  dulness  Ls  no  longer 
characteristic;  but  the  resiaiance  of  the  inlestmes  may  be  fi Hind  in  the 
lower  abdomen  or  in  the  ilanks,  in  eitlier  of  which  plac^es  it  may  remain 
even  if  the  patient  changes  his  position.  Fluctuation  is  usually  present, 
being  especially  apparent  near  the  Iw^rder-line  l>etween  dulness  and  reso- 
nance, and  tlie  wave  is  olleu  to  be  seen  when  the  abdominal  walls  are 
moderately  tense.  If  the  latter  are  excessively  fat  or  cedematoas,  a  su- 
perficial wave  may  be  transmitted^  not  due  to  fluctuation  of  the  ascitic 
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fluid,  and  should  be  conti'olled  by  the  application  of  preasure  between 
the  palpating  fingers  by  means  of  mme  solid  object.     There  may  be 
fluctuation  if  the  tension  of  the  abdominal  wall  is  either  extreme  or  v 
slight. 

Although  the  transudation  of  fluid  is  uiiually  progre^ssive  and  the 
ascites  pemist^i,  there  are  frequent  temporary  variations  in  the  qoaotity 
of  iluid  present  A  period  of  relief  to  the  symptoms  of  pressure  may 
thus  arise,  to  l>e  soon  followed  by  increased  discomfort.  The  free  esoaipe 
of  the  contents  of  the  stomaeh  and  Ixiwels  also  produces  temporary  ease. 
More  permanent  freedom  take^  place  fit>m  the  absoi-ption  of  the  fluid  in 
hepatic  ascites,  which  may  occni^  when  tbere  is  distention  of  the  smaller 
veins  uniting  the  radicles  of  the  portal  vein  with  those  of  the  peripheml 
venous  system.  TVIore  rarely  the  ascitic  fluid  hiis  been  discharged  into 
the  i-ectuin  or  through  the  navel.  Such  I'elief  is  usually  but  temporaij^ 
since  the  cause  of  the  ascites  is  likely  to  be  permanent,  and,  as  a 
steadily  increases  in  severity. 

Diagnosis.— The  discovery  that  the  enlargement  of  the  abdomei 
due  to  the  presence  of  free  fluid  is  essential  for  the  diagnosis  of  asi*i1 
It  is  also  necessaiy  to  dt^termiue  that  this  fluid  is  of  non-inflammai 
origin.  The  existence  of  fluid  is  d<^cide<l  by  dulness  on  percussion 
by  the  pres^^nce  of  fluctuation.  That  the  fluid  is  free  is  indicated  by 
a  shifting  of  the  dull  fluctuathig  region  with  a  change  in  the  i>osition  of 
the  body.  Various  comlitions  associated  with  the  presence  of  more  or 
less  fluid  have  lieeu  mistaken  for  ascites*  This  is  especially  true  in  the 
case  of  fluid  coidained  in  hirge  cavities,  as  the  unilocular  cystoma  of  the 
ovary,  the  parovarian  cyst,  the  flbro-cyst  of  the  uterus,  dropsy  of  the 
anuiion,  the  distended  bladder,  aud  the  dilated  stomach  or  intestiae.  It 
is  also  to  l>e  recrognized  that  cysts  and  ascites  may  coexist.  In  such  a  case 
either  the  free  fluid  or  the  encysted  fluid  is  likely  largely  to  pi^vaiL  Hie 
sex  of  the  patient  will  exclude  some  of  these  conditions.  If  the  abdominal 
wall  and  that  of  the  cyst  are  not  especially  tense,  the  disphu'cment  of  the 
intestines  is  possilile  when  the  position  of  the  patient  is  changed.  It  may 
l>e  difficult  to  determine  whether  the  fluid  is  free  or  encysted.  Commonly 
in  the  doi'sal  position  the  upper  line  of  dulness  is  concave  downward  in 
ease  of  ascites  and  convex  upward  in  case  of  cyst.  On  vaginal  exami- 
nation the  uterus  is  more  freely  movable  in  ;iscites  than  in  the  ease  of  a 
pelvic  tumor,  and  the  posterior  wall  of  the  vagina  is  pusiied  forward  liy 
the  siscitic  fluid,  which  usually  fluctuates  when  the  alxlominal  wall  is 
pal]^ilted.  The  absence  of  elongation  of  the  uterine  canal,  as  showi 
exploiution  with  the  sound,  will  ordinarily  eliminate  the  ut€*rine  fi 
cyst  The  uterine  c>avity  is  also  lengthened  when  droiKsy  of  the  am 
is  presi^ut,  and  a  possibility  of  pregnancy,  followed  by  recurring  bloody 
or  watery  discharges  from  the  vagina,  may  lead  to  the  diagnosis  of  thi» 
condition.  Pn^gnancy  has  als«:)  been  mistaken  for  ascites,  but  the  history 
of  the  case  and  the  auscultation  of  the  abdomen  will  suffice  to  make  the 
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diagnosis  clear.  Tlie  disteDded  bladder  L^  easily  excluded  by  the  passage 
of  a  catheter.  For  dilatation  of  the  stomach  to  be  mistaken  for  n^citea 
the  former  must  be  extreme,  the  lower  border  of  the  stoiuach  lying  at  the 
symphysis.  The  history  of  the  eiusCj  the  increase  of  the  aMominal  disten- 
tiou  fi'om  above  downward,  and  the  use  of  the  stomach-tube  will  ser\^e  for 
the  diagnosis  of  dihited  stomach*  Litten  states  that  extreme  abdomioal 
enlargement,  dulness  with  change  of  position,  and  tioctuation  were  pi'esent 
io  dilatation  of  the  ileum  in  consequence  of  stricture.  If  thei^  was  no 
evidence  io  such  a  case  of  a  possible  cause  of  tiscites,  visible  peristalsis, 
borborygmi,  and  perhaps  aspiration^  would  aid  in  the  tliagiiosis. 

Fre*.^  fluid  in  the  distended  abdomen  may  l>e  of  inflammatory  origin, 
due  to  chronic'  peritouitis  or  to  tubercular  or  cancerous  peritonitis  lis 
well  as  to  ascit68.  In  the  last  there  is  no  elevation  of  temperature.  In 
the  former  pain  and  fever  are  more  likely  to  occur.  In  tubercular'  or 
cancerous  peritonitis  tubercles  or  cancer  may  be  found  elsewhere,  and 
the  examination  of  the  omentumy  me*sentery,  and  parietiil  peritoneum, 
including  that  of  the  pelvis,  may  disclose  thickeniogs,  perhaps  nudular 
masses.  The  diagnosis  of  ascites  is  favored  by  the  existence  of  symptums 
of  oljstrnctive  disease  in  the  liver,  hejirt  or  lungs,  and  kidneya 

The  diagnosis  is  aided  by  the  examiuation  of  the  aspirated  liuid.  The 
characteristics  of  ascitic  fluid  have  been  already  descrilied.  Typical 
ovarian  fluid  is  yellow,  somewhat  opaque,  viscid,  of  a  specific  gra-^ity  of 
1018  to  1055,  and  contains  a  larger  quantity  of  albumin.  There  is  no  for- 
mation of  a  clot  on  exposure  to  the  aii-j  and  the  sediment  contains  cylin- 
drical or  globular  epithelium,  often  in  a  condition  of  hyaline  or  fatt>' 
degeneration.  The  fluid  from  the  pai'ovarian  cyst  is  pale,  watery,  of  a 
si^ecific  gravity  of  1005,  and  has  merely  a  tnice  of  albumin.  lu  the  fluid 
from  the  uteriue  fibro-cyst  clotted  fibrin  appeai-s  in  cousiderahle  ([uautity 
after  exposure  to  the  air.  Peritonitic  fluid  usually  has  a  specific  gravity 
above  1014,  contains  more  than  two  and  five-tenths  per  cent,  of  albumin, 
and  may  also  contain  a  considerable  quantity  of  fibriuogeuous  material. 
In  cancerous  peritouitis  cells  resembling  endotheliiun  may  be  found,  but 
their  cancerous  nature  is  at  times  to  be  recognized,  according  to  Quincke, 
by  the  presence  of  glycogen,  which  becomes  b^OT^^l  on  the  addition  of 
dilute  solutions  of  iodine.  The  physical  examinution  of  the  abdomen 
after  the  removal  of  the  greater  part  of  the  fluid  ofteu  makes  the  diag- 
nosis clear  biT  permitting  the  recognition  of  an  atrophied  liver  and  an 
enlarged  spleen^  or  of  an  abdominal  or  a  pelvic  tumor. 

Phognosib. — iVscites  is  always  a  symptom  of  serious  import^  from  the 
iLsuaJly  incurable  nature  of  the  disease  in  which  it  occui-h.  The  gi-eater 
the  quantity  of  fluid,  the  more  rapid  its  accnnnilntiou,  and  the  earlier  its 
return  after  being  withdrawn,  the  worse  the  prognosis.  On  the  other 
hand,  recovery  fn>m  dropsy  has  taken  place.  8mall  l>enign  tumors  have 
l>een  the  cause  of  a>*cites,  and  the  re!no\'al  of  these  has  effected  a  cure- 
Life  has  been  prolonged  tor  years  during  which  repeated  removal  of  the 
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fluid  lias  taken  place, — in  tlie  case  reported  by 
liuntlred  times.  The  necesBity  for  the  removal  a 
proved  a  new  source  <»f  danger,  since  fata.1  intn 
has  resulted  from  puncture  of  aiteries  in  the  alK 
perilonitLs  him  Ijeen  caused  by  the  use  of  uncleai] 

Treatment. — In  ascites,  ti*s  in  orther  forms  a 
suduriiiGS  are  often  u.^eful  in  getting  rid  of  the 
owing  to  the  excei^ive  CM>ugmtion  of  the  kidneys  i 
the  i>ortal  vein,  diui-etics  very  commonly  fail  to 
purgiitives  are  not  only  certain  in  tlieir  action,  bi 
sive  congestion  of  the  whole  alimentary  tract  tei 
provided  they  are  not  given  in  such  form  or  di 
of  the  gastro- intestinal  mucous  membrane.  In 
gative  the  choice  lim  between  elaterium,  comj 
salines.  Instead,  however,  of  confining  the  patie 
lives,  it  is  better  to  use  all  in  turn.  One-eighth 
and  extmct  of  l)+41adonna  may  be  given  every  s 
two  drachms,  may  be  given  in  concentrated  sohd 

Whenever  the  collection  of  fluid  in  the  abd 
respiration,  and  cannot  be  controlled  by  pnrgatii 
xialis  should  1>e  pertbrmed,  although  it  is  almost  ii 
rapid  accuiimlation  of  the  fluid.  AntisH^ptic  pn 
lute ;  the  ti'ocar  should  l>e  disiirfected  immedia 
in  cases  of  extreme  weakness,  tht*  patient  shonl 
posture^  tlie  trocar  t>eing  thrust  into  the  abdom 
navel  and  the  pulM?s  and  through  the  linea  albi 
l>e  exeilcd  upon  the  whole  abdomen  by  a  propel 
Imnduge  applied  lK^f<:>rc  the  bc*ginning  of  tlie  oj 
drawn  on  during  tlie  flowing  of  the  fluid.  Aftei 
tme  should  be  covered  with  a  piece  of  rubbei 
antiseptic  aliNorlxmt  cotton,  whilst  the  idaltimen 
aged  so  as  to  support  the  abdominal  vcssi'LSy  vr 
become  extremely  i-elaxed  upon  the  withdi*awal  < 
been  receiving  from  the  fluid  about  them.  Froi 
moi'e  quarts  of  fluid  may  l>e  *lrawn  at  a  single  ta] 
fluid  thi*ough  the  aperture  after  the  operation  wi 
the  liquid  l>e  absorlied  immediately  in  the  dressi 
protect**d  by  tlie  free  use  of  zinc  ointment :  rarel] 
is  necessary.  In  feeble  crises  digitalis  and  strj 
bi*fore  the  uperation,  to  pre\'ent  possible  syncope 


mFLAMMATION    OF   THE    PERITONEUI 
It  is  i»si*eciaUy  important  for  the  physician 
acute  and  chronic  peritonitis,  since  the  appro; 
former  may  prevent  the  chronic  variety,  and  ( 
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this  form  may  lead  k>  the  adoption  of  measures  productive  of  speedy 
cure  and  preventive  of  prolonged  invalidism,  Altliough  there  is  often 
no  sharply  defined  line  of  divisitin  between  su-ute  and  clironic  perito- 
nitJB,  the  one  being  t^otiuned  into  the  other,  thei*e  are  Cii^^e^s  which  are 
chronic  from  the  outset  and  which  require  sepLUute  consideration,  Biiice 
they  are  not  merely  the  terminal  stage  of  an  acute  process. 


I 


ACUTE    PERITONITIS. 

Etioi.ogy.— Peritonitis  occurs  etiually  often  in  either  sex  and  at  all 
times  of  life,  even  in  the  foitus,  A  distinction  is  drawn  between  primary 
and  secondary  varieties  of  peritonitis  according  as  the  infiamniation  is 
limited  to  the  peritoneum  or  is  associated  with  or  dependent  njion  dis- 
ease of  parts  covered  by  the  x><^i'itoii^tim.  Primaiy  peritonitis  is  idso 
Sf>metimes  miled  idiopathic  or  spontaiie<3US.  It  htis  Ix-^n  called  rheu- 
matic when  a  primar}^  peritonitis  hjis  developed  suddenly  after  exposure 
to  cold,  or  when,  as  sometimes  occurs,  the  pei'itonitis  develops  during  the 
course  of  acute  articular  rheumatism. 

In  aeconlauce  with  the  prevaiUng  view  that  inflammations  are  due  to 
the  action  of  irritants  and  that  such  irritajats  are  often  of  bacterial  nature 
or  origin,  a  distinction  is  drawn  between  simple  and  septic  or  infectious 
varieties  of  peritonitis.  Simple  peritonitis  repi-esents  the  results  of  trau- 
matism aloncy  as  from  falls,  blows^  wounds,  and  aseptic  operations,  the 
rapture  of  an  ovainau  cyst,  or  the  twisting  of  the  pedicle  of  a  peduncu- 
late, specially  pelvic,  tumor. 

Septic  peritonitis  results  from  the  association  of  the  above  causes,  es- 
pecially traumatism  and  surgical  operations,  as  well  as  of  those  to  he  later 
mentioned,  with  the  introduction  of  bacteria.  Such  ttacteria  may  vary  in 
kind.  Borne  of  them^  as  shown  by  experiment,  when  introdiiceil  into  the 
healthy  peritonf»ii3  cavity  produce  no  disturbances ;  they  are  absorbed^ 
their  growth  is  checked,  or  they  are  destroyed.  If  the  peritoneum  is 
abnormal  in  consequence  of  traumatism  or  the  presence  of  chemical 
agents,  perhaps  derived  from  the  growth  of  bacteria,  or  if  fieces  and 
blood -clots  are  present  in  which  the  growth  of  bacteria  is  favoretl,  or  if 
the  absorlung  powei-s  of  the  peritoneum  are  interfered  with  by  preexist- 
ing  diseas(-,  as  ascites,  heart  dim^ise,  and  fibrous  hepatitis,  septic  peri- 
tonitis follows  the  admission  of  the  bacteria.  These  may  directly  enter 
the  peritoneal  mvity  through  open  Fallopian  tubes.  They  may  also  pass 
through  the  x>eritoneum  from  parts  conununicating  with  the  surfsiees  of 
the  body,  as  the  gastro- intestinal  canal,  the  biliary  tract,  the  pancreas, 
the  gen ito-uri nary  apparatus,  the  abdominal  wall,  and  the  lung  by  way 
of  the  diapliragm.  The  occurrence  of  a  s*?ptic  peritonitis  without  ap- 
parent local  cause  in  diphtheria,  erysipelas,  acute  articuhir  rheumatism, 
pneumonia,  and  cerebro-spinal  meningitis  is  attributable  to  the  transfer 
of  bacteria  through  the  blood  and  lymph  from  remote  parts  of  the  l>ody 
to  the  peritoneum. 
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An  appreciation  of  tbe  local  cauBes  of  perij 
importance^  since  tbe  resulting  inflammation  is  n 
to  the  pki€^  of  itvS  origin,  altlioiigb  showing  an  < 
mediate  tendency  to  become  general*  Sueh  loca 
pathologieal  processes  in  tlie  gastro-inteBtinal  an 
creas,  spleen*  iuid  genito-nrinary  apparatus.  I 
the  blo<jd- vessels  and  lymphaticj^  of  the  abdoi 
paj^ts^  jts  tlie  thoracic  organs,  the  spine,  and  tl 
to  be  iaelnded.  It  is  probable  that  the  devel 
in  the  varioas  infections  diseaaes  is  connected  1 
eludes  recognition,  —for  example,  embolism  or  bi 

Exclusive  of  injuries  and  operations,  the  mosi 
peritonitis  are  to  be  found  in  affections  of  the  gi 
genitals  of  the  female*  and  the  gall-bladder. 

MoKBrD  ANATOjrY. — The  lesions  of  acute  p€ 
cumscribed  at  the  outsetj  but  tend  to  become  d 
thiLs  drawn  tetween  a  local  and  ageneml  peritoc 
same,  differing  only  in  extent.  At  tlic  outset  tl 
opaqncj  its  surface  dull^  ife  blood-vessels  injec 
rliaiifes  are  present  in  the  subperitoneal  fil>rous  til 
clotted  fibrin  appears  on  the  surface,  forming  (ah 
thickness  and  opacity,  or  adhesions  as  delicate  tl 
A  liqnid  exudation  likewis*:'  appears,  at  flrst  tl 
opaqne,  but  later  thick^  yellow,  and  purulent*  4 
i nance  of  one  or  another  characteristic  of  the  € 
is  spoken  of  as  fibriuoast  serous,  or  purulent  ] 
also  present  in  the  exudation,  sometinies  in  sm 
duce  a  red  color.  This  hemorrhiigic  peritoniti 
bntic  or  purpuric  crises  or  in  tubercular  an^ 
When  acute  iuflammation  of  tJie  peritoneum  if 
of  an  ovarian  cystoma,  viiscularized  fibrous  a 
formed  between  the  surfaces  of  the  peritoneum 
gelatinous  material  secreted  from  the  wall  of 
become  traversed,  enmeshed,  and  encapsulated 
tlnLS  beiilg  formed  resembling  a  myxomii.  To  t 
Werth  has  applied  the  term  peritoneal  pneudo-t 
cially  the  streptococcus,  the  staphylococcus,  thi 
pnenmo coccus,  are  found  in  the  exudation  and 
toneum  in  septic  peritonitis.  The  streptococci 
in  puerperal  peritonitis.  The  quantity  of  liqui 
be  present  varies  from  a  few  ounces  to  seve 
exudation  is  both  fibrinous  and  liquid,  collecti€ 
found  enclosed  within  a  mesh-work  of  fibrin,  ii 
sometimes  be  of  considerable  size. 

The  stomach  and  intestines  are  distended  with 


DISEASES  OF  THE  PEHITONEUM. 


975 


degree ;  their  walls  are  oedematotiSj  and  tile  peritoneum  is  easily  torn  and 
strippt^d  from  the  musc^ular  coat.  In  peritonitis  from  perforation  of  the 
stomacli  or  intastine,  gm  in  likely  to  he  present  in  the  peritoneal  cavity, 
and  the  exudatitm  is  thitij  opaqne,  of  a  grec*nish  tint,  and  of  a  fiecal  odor* 
8uch  an  odor  may  also  be  present  when  there  is  no  visible  perforation  of 
the  intestine,  especially  if  the  exudation  is  circumscrilieil  in  the  vicinity 
of  the  large  intestine, 

SyMPTOMS,^Abdoniinal  pain  is  usually  the  tirst  symptom  of  acute 
peritonitis.  It  is  sometimes  slight  at  the  outset,  gradually  inerei^^^ing  in 
severity,  when  it  is  apt  to  be  attiibuted  to  intiigestion,  or  it  may  be 
sudden  and  intenst%  m  in  peritonitis  from  perforation ;  in  pucrpend 
cases  it  is  not,  iis  a  rule,  severe.  It  may  be  preceded  by  a  brief  period 
of  slight  malaise,  or  may  Ibllow  a  cbilL  The  pain  is  cutting,  piercing, 
tearing,  or  griping,  and  is  likely  to  be  aggravated  on  motion  of  the  pa- 
tient, even  from  coughing,  vomiting,  or  defecation,  perhajis  li'om  draw- 
ing a  long  breath.  The  dorsal  decubitus  is  usually  maintained.  The 
knees  are  often  drawn  up,  and  the  prcasui-e  of  even  the  tjedclothes  may 
be  bui'densome. 

The  pain  is  often  localized  at  first,  or  it  may  be  present  throughout 
the  abdomen.  It  is  frcqaently  referred  to  the  vicinity  of  the  navel, 
to  the  epigti^strium,  or  to  other  regions  which  may  be  remote  from  its 
place  of  origin.  The  source  Is  more  correctly  determines!  Ijy  the  seat  of 
tendei^ness  thiin  by  the  painful  region.  The  localized  tenderness  and 
pain  soon  t>ecome  generalized,  the  suffering  being  greatest  where  the 
normal  periteneum  is  being  invaded,  and  diminishing  as  the  exudation 
is  formed. 

Vomiting  is  also  an  early  symptom,  perhaps  the  fii^t,  but  nsnally 
quickly  ft>iIo\^T^  the  incipient  pain,  and  ie  likely  to  continue  throughout 
the  disease.  It  is  so  readily  produced  by  food  or  drink,  even  in  small 
quantities,  that  the  patient  often  refuses  them.  At  fii'st  the  contents  of 
the  stomach  are  expelled,  then  bile  is  vomited,  and  in  the  coui-se  of  a  few 
days  the  contents  of  the  small  intestine,  often  having  the  tnlor  and  ap- 
pearance of  thin  yellow  feeces^  regurgitate  through  the  incompetent  py- 
lorus and  are  vomited.  At  times,  and  especially  towartls  the  end  of  life, 
the  vomit  is  of  a  dark- brown  color,  perhai>a  flocculent,  resembling  partly 
digested  blood,  Nausea  and  belching  also  occur.  Hiccough  may  take 
place  when  the  x*eritoneal  covering  of  the  diaphragm  is  inflamed,  and 
often  proves  a  most  distressing  symptom  by  causing  wakefulness  and  i>ro- 
longing  pain. 

The  abdominal  walls  in  the  region  of  incipitjnt  pain  and  tenderness 
are  usually  fonn<l  tense,  perhaps  retracted.  The  abdomen  soon  becomes 
swollen,  however,  from  the  incr<^asing  formation  and  retention  of  gjis 
within  the  bowel,  its  expulsion  being  prevented  by  a  paresis  or  paralysis 
of  the  museuhir  coat.  With  the  increasing  distention  of  the  bowel  the 
abdomen  grows  larger,  and  may  be  enormous  if  the  abdominal  wall  is 
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thiu  and  the  muscles  are  stretched  and  flaccid,  as  in  piier|>eral  peritom 
In  men  with  powerlul  nbdoiiiinal  iniuseles  the  abdominal  distention 
be  iucQiisidemble.    If  iiit4^8liiia]  perforation  is  the  eaiise  of  the  peritonit 
giii4  iu  the  peritoneal  cavity  usually  aiil^  in  producing  the  alxlouiiiial 
large ment-     With  the  i:>er.sistence  of  the  peritonitis,  and  e-sj>eeially  wil 
freedom  of  action  of  the  boweliSj  the  abdomen  iis  likely  tu  be(*unie  l 
distended. 

Fever  Ls  next  iu  importance  to  the  previously  mentioned  sytnptcmi 
of  peritonitis.  Tlie  temperature  usually  ranges  from  100°  to  103^  F., 
evening  temperature  beings  afi  a  rule^  higher  than  that  observed  in 
morning.  If  the  patieut  \h  collaj>8edj  the  temperature  is  often  sulinorm 
and  it  has  been  found  a^;*  high  tus  110*^  F.  shortly  befort*  death- 
tt^mperature  may  be  h>wer  than  100"^  F*,  yet  the  peritonitis  be  gen' 
critical,  or  fatal.  In  circujUvScribed  i>eritordtis  tlie  pulse  may  be  but  lit 
altered  iu  streugth  or  frequeutry.  The  severer  the  i>eritouilis  auU 
longer  its  duration,  the  weaker  and  inoie  fretiuent  the  pulse,  which  often 
rises  to  130  or  140  and  is  counted  with  difficulty  or  becomes  impor^ 
ceptible. 

The  respiration  is  rapid,  superficial^  and  painfuL     In  exti^me 
the  inspirations  may  be  thirty  or  forty  iu  a  luinnte,  such  tVequency  bei 
in  p^irt  expiained  by  the  displacement  upw^ard  of  the  diaphragm,  with 
resulting  retraction  of  the  lungs  and  dislociition  of  the  heart,  and  in 
by  the  weakeuing  of  the  heart  by  the  existing  toxtemiii.    It  is  painful 
the  irritation  of  the  nerves  iu  the  inflamed  peritoneum  by  the  respiratoi 
movements  of  tiie  diaphragm  and  of  the  anterior  wall  of  the  alKlomen. 

The  tongue  soon  becomes  covertxi  with  a  thiu,  ^hite  coat.     Later  it 
drj^  brown,  and  enicked  or  tissuixMi.     There  is  no  appetite.     Both  food 
and  drink  are  taken  only  iu  small  quantities,   and  are  often  quickly 
regurgitated,  or  the  accumulated  conteuts  of  the  stomach,  largely  un^ 
gested,  are  vomited  at  intervals  of  hours.     The  bowels  are  usnaUy 
stii>ated  at  the  outset^  although  a  k'.w  loose  movements  may  take  pi 
w^hile  numerous  loose  diyectious  may  occur  iu  the  later  stages,  and 
the  rule  in  puerperal  peritonitis.     Micturition  is  trequent  and  painful 
when  the  peritoneal  coat  of  the   bladder   is  inflamed,  although 
tion  of  urine  often  occui>i  iu  peritonitis,  largetv  frtun  tin:"  eflect  «if  r 
opiates  administered.      The  urine  is  diiniuishetl  in  (juantity,  dark^  aci 
and  of  high  s|H^cilie  gmvlty.      It  usually  contains  a  trace  of  albuut 
and  indican  is  present  iu  large  quantity.     The  latter  is  Ijest  recognize 
according  to  Jaffe,  i)y  adding  two  or  thrtH^  drops  of  a  fresh  concentral 
solution  of  chlorinated   lime  to  equal  parts  of  urine  and  hydrochlo 
acid.     The  mixtiu^e  w^heu  shaken  becomes  of  a  dark- blue  or  blnish-b] 
color. 

The  mental  condition  of  the  patient  is  often  unafleeted  throughoi 
the  disease,  although  there  may  be  mild  delirium  or  stupor,  S3*mptoj 
of  extreme  collapse  usually  occur  early  in  peritonitis  from  perfoj 
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The  eyes  become  sunken,  the  nose  piucbed,  the  skin  cold  and  moist,  the 
voice  husky,  and  the  pulse  rapid  and  weak.  Such  symptODiSj  less  ex- 
treme and  more  gradual,  occur  later  in  the  disease,  when  the  exudation 
of  a  circumscribed  peritonitis  escajies  into  the  general  peritoneal  cavity. 
The  expression  of  the  patient  is  one  of  sulfering  and  anxiety,  and  the 
physical  examination  of  the  abdomen  is  dreaded  through  fear  of  an 
increase  of  the  pain.  At  the  outset  the  abdomen  is  not  enlarged,  and 
may  be  retracted,  but  with  the  accumulation  of  gas  and  exudation  the 
abdomen  may  become  so  swollen  as  to  project  considei^bly  alx>ve  the 
thorax.  The  overlying  skin  is  smooth  and  ehiuiug,  and  the  outlines  of 
coils  of  distended  intestine  are  at  times  to  be  seen.  The  heart  is  dis- 
placed upward  and  outward,  and  the  apex  may  be  found  iu  the  fourth 
intercostal  space,  and  the  border  of  cardiac  duluess  at  the  third  rib* 
The  upper  bortler  of  hepatic  duluess  at  times  is  found  at  the  third  rib, 
and  the  area  of  hepatic  duhiess  may  be  greatly  diminished  by  a  rotation 
of  the  liver  ou  its  transverse  axis. 

Palpatiou  of  the  abdominal  wall  shows  that  its  muscles  are  tense  and 
resistant  in  the  early  stage  of  the  peritonitis,  but  the  i*e^istauce  dimin- 
Mies  with  the  pmgress  of  the  diseajBe,  and  is  least  when  an  abundant 
liquid  exudation  is  present.  Fluctuation  may  then  be  found,  especially 
at  the  dependent  portion  of  the  abdomen,  and  the  presence  of  perito- 
nitic  fluid  may  be  simulated  if  them  is  much  liquid  in  the  iutestines,  or 
if  the  subcutaneous  tissue  contains  abundant  fat  or  fluid.  During  the 
early  stages  of  a  fibrinous  exudation  friction  sometimes  is  felt* 

The  distended  abdomen  is  tympanitic  until  the  exudation  becomes 
considerable.  Besouance  is  generally  due  to  the  presence  of  gas  in  the 
intestines,  but  also  results  from  gas  in  the  peritoneiil  cavity  when  peri- 
tonitis is  caiLsed  by  perforation  of  the  stomach  or  intestines.  Undue  im- 
Ijortauce  has  been  attached  to  the  disapx>earance  of  hepatic  duluess  as  a 
sign  of  such  perforation.  Eesonance  may  replace  hepatic  dulncss,  how- 
ever, when  a  portion  of  intestine  distended  ^ith  gas  lies  between  the  liver 
and  the  abdominal  wall,  also  when  the  liver  is  jjushed  upward  and  rotated 
on  its  transverse  axis  in  extreme  enlargement  of  the  abdomen  from  ac- 
cumuJation  of  gas  in  the  intestines.  Even  if  gas  is  present  in  the  perito- 
neal cavity,  it  is  prevented  from  accumulating  between  the  liver  and 
the  diaphragm  where  there  is  obliteration  of  this  space  by  adhesions. 
It  is  therefore  important  to  know  the  pre-existing  limitatioiLs  of  hepatic 
dulness  before  concluding  that  the  existing  condition  is  pathological. 
With  the  appe^arance  of  the  liquid  exudation,  resonance  is  usually  re- 
placed by  dulnesg^  which  begins  in  circumscribed  peritonitis  in  that  part 
of  the  abdomen  where  the  inflammation  originates.  In  geneml  perito- 
nitis the  dulneas  is  first  found  in  the  dependent  portions  of  the  abdomen. 
In  the  former  the  region  of  dulness  remains  fixed  when  the  position  of 
the  body  is  changed,  while  in  geneml  peritonitis  the  dull  area  shift^i  as 
the  fluid  gravitates.     A  liquid  exudation  may  not  give  rise  to  dulness 
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on  percussion  if  it  Is  separated  from  the  abdominal  wall  by  coils  of  in- 
testines distended  with  gas.  On  auascnltation  crepitation  may  be  recog- 
nized wbei-e  friction  is  to  be  felt.  The  former  may  also  be  beard  when 
the  latter  is  absent^  and  may  be  produced  by  the  rubbing  of  opposed 
peritoneal  snrfiiees  in  i-espiration  or  perlstaMs.  Gurgling  may  be  heard 
with  and  without  the  stethoscope  when  the  movements  of  the  bowela  are 
active. 

The  progress  and  results  of  a  localized  peritonitis  are  best  considered 
in  connection  with  the  dLsettses  which  it  complicates,  and  the  cliuical 
picture  often  is  so  chamcterLstie  that  especial  terms  in  nosologTr"  are  ap- 
plied when  certain  localities  are  aflccted,  as  sulvphi-cnic  atiBceas,  peri- 
typhlitiSj  pelvic  abscess.  If  early  death  does  not  occur  in  the  course  of 
an  acute  general  perifconitiSj  a  long  period  of  invalitlLsm  is  likely  t*3  ensue 
The  fever  pemists,  and  may  follow  an  iiTegular,  atj^jical  course.  Lack 
of  appetite  and  digCvStive  distui'bances  are  conspicuoiLs.  The  alxlomiual 
enlargement  lessens  with  the  free  escape  of  the  intestinal  contents.  Pi» 
may  escape  by  the  establishment  of  fistnhB  opening  externally,  but  the 
tendency  is  towai^ds  progrt^asive  wasting  and  enfeeblementw  If  the  patient 
gurviveSj  the  liquid  and  fibrinous  exudations  disjippear^  and  ai^  replaced 
by  fibrous  thickenings  of  the  peritoneum,  forming  patches  and  plates  or 
bands  and  cords,  jiroducing  atrophy,  disturbance  of  function,  x>^r$isteDt 
suffering^  perhaps  death.  The  liver,  spleen,  and  ovaries  are  especiiUly 
liable  to  be  atrophied.  Severe  disturbance  of  the  function  of  the  stomach 
may  result  from  the  thickening  of  the  peritoneal  coat^  while  chitMiie 
obstruction  of  the  intestines  may  ensue  from  thickening  and  adh^ions 
of  their  peritonenm.  The  Ibrmation  of  gaH'Stouei^  and  their  iucarceratifl 
in  the  gall-bladder  are  lavored  by  the  fibrous  thickening  of  the  peri6 
nenm  covering  the  latter,  and  clirouicor  recurring  attacks  of  appendicit 
frequently  result  from  the  persistence  of  the  products  of  a  jjcritonitisi 
the  right  iliac  tassa,  Similar  tliickenings  and  adhesions  in  the  pelvis  j 
often  sources  of  organic  and  functional  disease  in  women,  l)eing  produc- 
tive of  sterility  and  ectopic  gestatioUy  and  interfering  with  intra-ut 
gestation  and  childbirth. 

Diagnosis. — ^The  diagnosis  of  acute  peritonitis  rests  upon  the 
rence  of  abdominal  pain  and  tenderness,  soon  fi>nowed  by  vomit 
fever,  and  alHlominal  distention,  which  is  at  firat  tympanitic,  but  later 
dull  on  percussion.  The  diagnosis  is  doubtful  in  the  early  stage  atoncv 
when  colic  and  vomiting  are  the  only  significant  symptoms.  Gkielro* 
intestinal  colic  is  commonly  relieved  by  pressure-,  and  often  has  an  ob- 
vious cause.  Biliary  colic  is  more  sharply  delnieil,  is  associated  with 
less  localized  tenderness,  and  a  distended  gall-bladder  may  be  felt^  The 
usual  al>sence  of  fever  and  the  frequent  eventual  appearance  of  jaundice 
may  be  of  avail.  Eenal  colic  is  shai^ily  confined  to  the  region  of 
kidney  or  to  the  course  of  the  ureter,  and  the  examination  of  the  uria 
is  likely  to  indicate  the  nature  of  the  pain  by  disclosing  sand^  grave 
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concretions^  or  blood.  Uterine  colic  is  afebrile,  intermittentj  and  gener- 
ally associated  with  menstrnation,  pregnancy,  or  a  tnmor.  The  pain 
and  tumor  from  salpingitis  remain  Jocalized,  and  are  unacconipanietl  by 
the  vomiting  and  abdominal  distention  of  general  peritonitis,  although 
fever  may  be  present  In  aente  intestinal  oljstruetion  the  pain,  in  it^i 
onset,  character,  and  severityj  may  closely  re^nible  that  of  ueute  peri* 
tonitis.  If  the  large  intestine  i8  obstTueted,  there  is  no  excess  of  indi- 
can  in  the  nrine,  as  in  acnte  general  peritonitis  and  in  olxstrnction  of 
the  small  intestine.  It  may  be  impossible,  however,  to  make  a  Siitis- 
factory  differential  diagnosis,  and  an  exploratory  laparotomy  has  fre- 
quently been  performed  for  this  pnrpose.  Most  important  for  the 
diagnosis  is  the  recognition  of  a  probable  cause  for  the  peritonitis, 

Earely  the  pain  may  he  m  slight  as  to  be  insignificant,  and  the  diagno- 
sis of  peritonitis  then  will  depend  upon  the  recognition  of  the  exudation. 
It  may  Ije  mentioned  that  a  pregnant  uterus,  an  ovarian  tumor,  an  echi- 
nococcns  cyst,  and  a  fnll  bladder  have  each  been  mistaken  for  peritonitic 
exudation.  Ansenltation,  catheterization,  and  perhaps  aspimtion  and 
examination  of  the  fluid  will  serve  to  eliminate  these  possibilities. 

Since  most  cases  of  general  peritonitis  are  circumscribed  at  the  outset, 
and  since  many  cases  of  cirenniscril>ed  peritonitis  remain  lo<^ilized,  and 
some  are  more  likely  to  spread  than  others,  it  is  imporhxnt  to  detenu iuo 
if  the  peritonitis  is  spreading  or  likely  to  become  generaL  It  is,  there- 
fore, of  the  utmost  practical  importance  to  determine  the  cause  of  the 
peritonitia  For  this  purpose  a  thorongh  knowledge  of  the  etiology  of 
I>eritonitis,  a  complete  history  of  the  patient's  antecedents  and  symx*- 
tomsy  and  an  accurate  knowledge  of  the  seat  of  original  tenderness  are 
esseiitiaL 

The  spreading  of  a  peritonitis  is  indicated  by  the  persistence  or  in- 
crease of  the  vomiting,  tympany,  elevated  temperatorej  and  rapid  and 
weak  pulse,  in  addition  to  enlargement  of  the  tender  and  painful  area 
and  increase  in  the  quantity  of  exudation,  perhaps  discoverable  by  a  vag- 
inal or  rectal  examination.  Undue  importance  should  not  Ije  attached 
to  vai^iations  in  temperature,  sinc-e  generalization  of  the  peritonitis  may 
ocelli'  with  little  or  no  elevation  of  temperature. 

PROGNOSIS. -^A cute  general  peritonitis  usually  proves  fatal  within  the 
fii'st  ten  days,  especially  within  the  firet  week.  If  the  patient's  life  is 
prolonged  beyond  this  period,  the  disease  tends  to  become  chronic,  and 
then  often  ends  fatally  in  the  course  of  weeks  or  months,  the  condition 
being  essentially  one  of  septicaemia. 

The  prognosis  of  the  case  in  hand  especially  depends  upon  the  cause 
of  the  peritonitis,  the  quality  of  the  exmlation,  and  the  previous  con- 
dition of  the  patient  In  general  the  cessation  of  vomiting  and  the  return 
of  defecation  are  favomble  signs.  A  lower  temperature  combined  with  a 
steady  pulse  and  other  favorable  symptoms  is  encouraging,  but  a  normal 
or  subnormal  temperature  may  be  present  in  cases  of  the  utmost  gravity. 
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It  is  also  to  be  remerabered  that,  especially  after  the  first  week,  patieni 
in  whom  improvement  is  apparently  taking  plat^  may  suddenly  die  froi 
cardiac  pamlysia.  Peritonitis  from  perforation  of  the  stomach  and 
the  frtMi  portion  of  the  intestine  into  the  normal  peritoneal  cavity 
rarely  recovered  from.  Pueri>eml  peritonitis  and  th^it  following 
mental  abortion  are  often  fatal,  e^peciallj'  when  there  is  abandant  e: 
dation  of  a  more  purulent  than  serous  or  fibrinous  character.  If 
exudation  is  thin^  acrid,  and  of  an  offensive  odor,  the  patient  a 
invariably  dies.  If  acute  peritouitLs  occurs  in  a  jiei-son  sufferiDg 
serious  acute  or  chronic  disease^  the  pi-ognosis  is  correspondingly  grave. 

The  prognosis  of  circumscribed  peritonitis  is  generally  favorable, 
medical  treatment  may  suffice  for  the  cure.  The  prognosis  of  Bpi'eadii 
peritonitis  is  uncertain  until  the  emplojTnent  of  surgical  measures,  after 
which  the  outlook  may  remain  doubtful  for  a  short  time^  or  may  Imme- 
diately impro\^c,  and  ix*coverj^  be  almost  eert^iin. 

Treatment, — ^In  all  forms  and  degrees  of  peritonitis  it  is  essetil 
that  the  patient  l^e  kept  absolutely  quiet  on  the  back  in  bed,  aad 
every  precaution  be  used  to  pi^vent  movements  of  the  abdomeiL 
there  be  any  difficulty  whatever  iu  paasing  urine,  catheterization  sho' 
be  at  once  practised.     In  sthenic  cases  the  food  should  be  restricted  td 
animal  broths  and  milk  (preferably  predigested),  so  as  to  reduce  tm  tn 
m  possible  the  ffecal  residuum.     In  asthenic  cases  beef  essence  and  con- 
centrated broths  may  be  used ;  but  solid  food  should  never  be  griven. 

External  applit^tious  to  the  alKiomeu  may  be  used  in  all  forms  of  the 
disea^.  In  mast  cases  ice- poultices  or  ice- bags  are  Iwth  agreeable  a 
elective,  but  sometimes  hot  applications  are  more  grateful  and  should 
used.  Ver^^  fretpieutly  cold  applications  are  better  l>orne  and  do  be 
in  the  early  stagas  of  the  disease,  whilst  moLst  heat  is  to  l>e  preferred 
the  later  peritxl.  Counter-irritants  have  very  little  control  over  a 
uouneeil  jieritonitis ;  the  only  form  which  is  effective  is  the  blister, 
to  elTect  anything  in  a  wide-spread,  general  peritonitis  this  must  be 
large  that  it  interferes  with  other  local  applications  and  is  of  it^f 
pressing  to  the  vitality.  On  the  other  hand,  iu  a  circumscribed  peri- 
tonitLss,  after  the  severity  of  the  attack  has  l>een  lessened  b}^  local  blood- 
letting, blisters  may  be  distinctly  advantageous. 

The  active  medical  ti-eatment  of  acute  peritonitis  varies  extrem< 
with  the  cause  and  the  character  of  the  attack.     In  sthenic  medi' 
peritonitis,  beginning  as  it  usually  does  in  a  circumscril)ed  centre, 
taking  of  blood  from  the  arm,  or,  as  I  have  always  done  it^  by  fi 
leeching^  will  intluence  the  disease  very  markedly.     I  have  i*ei>eat 
seen  it  arrest  an  attiick  in  which  the  symptoms  were  so  violent  and  t 
c^use  so  evident  that  there  could  l>e  no  doul>t  as  to  the  nature  of 
disease.     It  is  necessaiy  to  take  enough  blood  to  afford  complete  reli 
of  pain  or  to  affect  the  pulse.     If  leeches  be  used,  not  less  than  froi 
seventy-five  to  one  hundred  American  leeches  or  from  fifteen  to  twenl 
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foreign  leeches  should  be  appliedj  and  often  free  aft)er-bleediDg  from  the 
leech-bites  should  be  eucouraged.  In  septic  peritonitis  or  a  peritonitis 
following  i>erforation  in  typhoid  fever  such  leeching  would  almost  cer- 
tainly kill  the  patient. 

The  question  of  the  nse  of  purgatives  in  peritonitis  is  vital,  but  diffi- 
cult to  answer.  Their  use  or  disuse  should  be  in  accordance  with  the 
nature  of  the  peritonitis  and  the  chanuiter  of  its  cause.  If  the  i>eritoniti8 
be  due  to  irritant  food  or  other  material  in  the  intestinal  traet^  or  if  it  be 
accompanied  by  the  preiience  of  fecal  masses  in  the  intestines,  there  can 
be  no  doubt  as  to  the  value  of  saline  purgatives.  Fi^e  serous  puipition, 
further^  must  greatly  empty  the  intestinal  vessels  and  probably  relieve 
congestion  and  reduce  cedema  if  it  exists,  and  also  lassen  the  chances  of 
serous  exudation.  On  the  other  hand,  the  increased  peristalsis  which 
the  purgative  produces  must  tend  to  inci'ease  peritoneal  iiTitation,  and 
the  argument  which  has  been  brought  forward  that  purgaition  does  good 
by  preventing  adhesions  seems  to  show,  if  it  be  founded  on  fact,  that 
purgatives  are  dangerous  I'emedies,  because  if  they  increase  peristalsis 
enough  to  tear  adhesions  they  must  greatly  irritate  the  intlanied  mem- 
brane. It  is  evident  that  in  a  peritonitis  depending  on  pei'foi'ation  pur- 
gation is  strongly  contnvindicated. 

It  is  sometimes  argued  that  purgatives  do  good  in  peritonitis  by  elim- 
inating ptomaines  and  other  products  of  the  inflammation,  but  of  this  no 
proof  seems  ever  to  have  been  afforded.  Many  laparotomiste  very  highly 
recommend  salines  after  operation,  as  tending  to  cheek  peritonitis ;  the 
concurrence  of  surgical  opinion  is  not  absolute,  and  certainly  in  medical 
peritonitis  caution  is  necessary  in  their  use.  In  many  cases  it  may  be 
judicious  to  give  a  single  large  dose  of  the  saline^  and  after  full  action  has 
been  secured  to  withdraw  the  purgative  and  check  peristalsis  by  opium. 

The  opiate  treatment  of  medical  peritonitis  has  been  veiy  largelj^ 
practised,  and  has  great  value ;  the  drug  not  only  relieves  pain  and  checks 
vomiting  and  peristalsis,  bnt  seems,  in  some  way  not  at  present  under- 
stood, to  allay  inflammation  and  to  present  vital  exhatistion.  The  amount 
of  opium  required  is  sometimes  extraordinarily  large.  Dr.  Alouzo  Clark 
is  said  to  have  given  successfully  over  seven  hundred  grains  in  two  days, 
I  do  not  believe  such  heroic  treatment  justifiable.  I  have  never  given 
over  seventyfive  grains  of  opium  in  a  day,  and  have  at  least  in  one 
case  seen  a  fiital  narcx>sis  produced.  It  is  essential  in  the  use  of  such 
doses  that  the  drug  b©  administered  in  such  a  way  as  to  secure  immediate 
absorption,  l^o  solid  preparation  of  opium  should  be  used.  The  de- 
odorized tincture  may  be  given  by  the  mouth,  but  at  least  the  alternate 
doses  should  be  moqjhine  sulphate  (one- fourth  to  one-half  grain)  ad- 
ministered hypodermically.  Enough  opium  mast  be  given  to  produce 
continnons  decided  narcotism,  but  the  patient  must  be  carefully  ivatched 
by  a  competent  attendant  and  the  drug  suspended  whenever  the  narcotic 
symptoms  become  pronounced. 
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In  sthenic  peritonitis  without  tendency  to  the  formation  of  pnsl^ 
Ijelieve  calomel  to  be  a  valuable  l'enled3^     It  is,  however,  essential 
avoid  its  cathartic  effects,  and  it  should  therefore  be  given  cautionsly 
small  repeated  dose^  (one-sixth  of  a  grain  every  two  hours)  daring  th 
day,    Th©  shghteat  evidence  of  ptyalism  should  be  the  signal  for 
withdrawal. 

lu  septic  peritonitis^  and  in  the  i>eritonitis  which  follows  perforation, 
medical  treatment  Ls  of  very  little  avail.     The  most  that  can  be  done  is  ti^ 
administer  opium  freely  and  ti>  support  the  general  sti^ngth.    When  therf" 
hfis  been  perforation,  all  fix^d  i^hould  be  withdrawn  except  teasjKJODfQl 
doses  of  beef  essence  every  half- hour. 

In  the  management  of  jjeritouitis  varioiLS  symptoms  must  be  ji 
ciously  met.     For  the  allaying  of  the  thirst,  which  is  often  exoessiT 
small  pieces  of  ice  should  be  given  ;  on  no  account  should  the  patient  1 
allowed  to  take  a  large  diink  of  water.     The  vomiting  is  usually  cm 
trolled  by  the  opiate  and  the  ice,  but  may  require  small  quantities  < 
effervescing  draughts.     In  some  cases  of  excessive  vomiting  a  portion  * 
the  opium  may  be  given  by  the  rectum.     WTieu  there  is  great  tympany  i 
rectal  tuto  should  he  passed  as  high  ui>  as  possible  into  the  large  int 
and  allowed  to  remain.     Some  authorities  reconmiend  puncturing 
distended  intestine  with  a  fine  trocar;  this  I  have  never  done.     Wht 
collapse  and  cardiac  lailui^  occur,  digitalis  and  strychnine  may  be  gi^i 
by  the  mouth,  or,  better,  subcutaneonsly,  and  champagne  or  other  alcoboll? 
liquoi-s  are  allowed.     When,  however,  the  vital  powers  so  ftvr  fail  in  peri- 
tonitis, death  usually  oc^ui^s:  on  the  other  hanil,  the  local  irritant  inl3u- 
ence  of  alcoholic  liquors  upon  the  gastro- intestinal  tnw»t  is  capable  < 
doing  much  ill,  so  that  stimulants  arc?  mrely  of  real  service. 

The  question  of  operative  procedure  in  acute  peritonitis  is  one 
great  importance.  According  to  Richardson,  in  advanced  general  i>er 
tonitis  laparotomy  and  irrigation  aixs  so  uniformly  fatal  that  it  is  safer  t 
take  the  slim  chances  of  i-ecoveiy  under  pui^ly  medical  care.  Early  : 
the  disease  it  is,  in  my  opinion,  never  jiLstifiable  to  opei-ate  unless  tl 
cause  is  of  such  chai-acter  as  in  itself  to  indie-ate  surgical  interferenc 
of  such  nature  would  be  a  localized  abscess,  a  removable  tumor,  or^ 
gastric  or  an  intestinal  perforation. 

In  the  treatment  of  the  convalescence  from  peritonitis  the  greote 
care  must  be  exercised  to  prevent  mechanical  irritation  from  without  ( 
from  within,  so  that  all  violent  exercise  must  be  strenuously  interdicted 
whilst  constipation  and  irregularities  of  diet  are  carefully  guarded  against 
It  is  often  essential  to  put  on  the  abdominal  bandage.     (H.  C.  W.) 


bol^ 


From  my  point  of  view  all  acute  peritonitis  of  any  severity  is 
septic  and  suppurative  to  a  greater  or  less  extent ;  leeches,  therefore,  ar^ 
harmful,  and  the  cathaitic  effects  of  calomel  are  to  be  avoided. 
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The  widely  divergent  opinions  iab  to  the  use  of  purgatives  io  the 
treatment  of  acute  peritonitis  appear  to  be  based  liirgelj^  upon  the 
afisomption  that  the  diagnosis  is  pkiiu  and  that  this  affection  is  always 
the  same.  The  most  expert  diaguostieiau,  however,  cannot  always 
recognize  at  the  ont.set  the  natnre  of  an  al>dominal  aflection  of  which 
pain,  t^^mpauy,  constipatiouj  and  lever  are  the  symptoms.  In  the  great 
majority  of  such  cases  the  synii>toniSj  aspecially  in  the  male,  when  of 
obscure  or  unknow^n  etiology,  are  due  to  a  peritonitis  of  inte^stinal  origin, 
the  lesion  being  at  or  abo\  e  the  caecum.  The  effect  of  hxxatives  is  to 
cause  the  bowels  to  move,  usually  with  the  expulsion  of  more  or  less  of 
the  contents  of  the  large  intestine.  It  seems  more  rational  to  empty 
this  pai't  of  the  bowel,  in  case  of  need,  from  the  nearest  point,  namely, 
from  the  anus,  than  to  irritate  the  many  feet  of  small  iut-estine  above  the 
region  of  facal  aecumnlation.  Such  irritation  is  unquestionably  danger- 
ous in  peritonitis  from  perforation  of  the  bowel  and  in  strangulation  of 
the  intestine,  conditions  often  not  to  be  differentiated  in  the  early  stage 
from  a  harmless  grouping  of  similar  symptoms. 

The  medical  treatment  of  acute  peritonitis,  therefore,  should  consist 
in  the  adoption  of  measuras  tending  to  localize  the  inflammation  in  the 
vieiuity  of  its  starting-point.  Opium  is  to  be  given  in  such  quantity 
only  OS  will  relieve  paiu.  All  laxatives  by  the  mouth  are  to  be  avoided 
as  long  as  there  m  auy  possibility  of  the  alimentary  canal  l^eing  the 
source  of  the  peritonitic  symptomSi  Evacuation  of  the  bowels  is  de- 
manded, not  with  the  hope  of  aborting  or  of  curing  the  disease,  but  for 
the  sake  of  promoting  tlie  expulsion  of  the  intestinal  contents,  the  reten- 
tion of  which,  especially  when  gaseous,  is  often  a  source  of  mai^ked  dis- 
comfort. If  the  localized  peritonitis  persists  or  the  inflammation  tends 
to  become  generalized  despite  the  medical  treatment^  surgical  measures 
alone  offer  a  more  promising  outlook.     (R.  H.  F.) 


CHRONIC    PERITONlTia 

The  possibility  of  the  termination  of  acute  inflammation  of  the  peri- 
tonenm  iu  chronic  i>eritonitis  has  been  already  mentioned.  In  such 
cases  there  is  a  gradual  improvement  in  the  sjonpt^nis  suggestive  of 
a  prolonged  convalescence  fi'om  the  acute  attack,  although  permanent 
disturbauces  of  the  function  of  the  alimentary  canal,  the  liver,  and  the 
gall-bladder,  and  of  the  genito-urinaiy  apparatus  of  the  female,  may  re- 
main as  evidence  of  the  previous  disease-  Such  a  chronic  peritonitis, 
like  the  acute  attack,  is  either  cireumscril>ed  or  diffused.  An  explana- 
tion of  the  origin  of  such  chronic  attacks  is  to  be  found  in  the  semi-fluid, 
caseous,  or  calcified  masses  of  inflammatory  exudation  due  to  an  acute 
attack  and  encapsulated  by  thickened  peritoneum  or  dense  adliesions. 
The  contents  of  such  circumscribed  portions  of  the  peritoneal  cavity  may 
be  discharged  through  communicatious  established  between  them  and 
the  interior  of  the  intestine  or  the  bladder,  or  may  escape  exteruaUy 
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through  the  abdominal  wall.     The  course  of  the  chronic  peritonitis  thnil 
becomes  complicated  and  protnicted. 

The  rare  occurrence  of  the  chronic  hemorrhagic  peritonitis  descnli 
by  Frietli'eich  and  caused  by  reprcated  abdominal  tappings  in  the 
ment  of  ascites  may  be  referred  to.    Layers  of  a  thick  gruuular  lueinbnmel 
containing  numerous  nodules  of  extra vasated  bloud  were  foiuid  adherenlj 
to  the  visceral  and  parietal  peritoueum. 

The  productive  manifestations  of  a  chronic  peritonitis  may  T>e 
fested  by  fibrous  thickenings  and  peritoneal  adhesions  fomid  after  d€ 
in  those  regions  which  are  most  frequently  the  sites  of  an  acate  peii^ 
tonitis.     In  the  history  of  the  patients,  however,  there  is  li-equenlly  m 
recognition  of  any  disturbances  which  would  suggast  the  possible  dij^J 
covery  of  such  lesions.     This  evidence  is  siguificant  that  attacks  of  peri*j 
toiiitis  may  be  of  sufficient  duration  to  produce  permanent  alteratic 
yet  be  productive  of  such  slight  ilisturbance  as  to  be  disi'egarded. 


CHRONIC   SEROUS   PERITONITIS.     CHRONIC   GRANULAR 
PERITONITIS. 

Within  a  few  years  especial  attention  has  been  called  to  the 
rence  of  cases  of  chronic  diifuse  peritonitis  in  which  large  quantiti( 
of  liquid  exudation  have  been  found.  Such  cases  had  been  previoud; 
confounded  with  ascites  or  with  tubercular,  canc^mus,  or  sarcomatoi 
peritonitis. 

Etiology* — That  this  affection  has  been  called  idiopathic  or  eeaea* 
tial  is  sufficiently  indicative  of  the  i*ecognized  obscurity  of  its  orighL 
Among  the  exciting  or  pix^disposing  causes  are  enumerated  injury,  ex 
posure  to  coldj  profuse  and  protracted  dituThcea,  measles,  tj^hoid  fevi 
syphilis,  and  vnlvo-vaginal  catarrh.  Wliat  is  of  gix^ater  practical 
portance  is  the  f\ict  that  g-irls  are  predominantly  alfected  after  the 
of  three  yeai's^  and  frequently  at  the  beginning  of  jyuberty.  It  is  pro 
ble,  as  suggested  by  Henoch,  that  many  of  the  cases  of  supposed  perit^ 
neal  tuberculosis  with  abundant  liquid  exudation  BueceBsfiilly  treated 
laparotomy  l>elong  in  this  series* 

MoKBiD  Anatomy,— The  anatomical  changes  are  in  general  rather 
a  matter  of  Inference  tlian  of  obser^^ation.  Hii^schberg,  in  a  cause  dy 
from  interciu'rent  disease,  found  the  peritoneum  normal  except  over 
poition  of  the  colon  where  it  was  in-egularly  thickened.  At  a  laparotom; 
the  peritoneum  was  seen  by  Henoch  to  be  studded  with  small  nodnlefj 
resembling  tuljcrclea  These  proved  to  be  composed  of  tibrous  or  grxui' 
ular  tissue,  bacilli  and  giant-cells  being  absent.  Other  observers,  Welch 
among  the  fii-st,  have  noted  similar  lesions,  and  the  term  chronic  granolar 
peritonitis  has  been  applied  to  this  variety. 

Symptoms*— Progressive  distention  of  the  abdomen,  often  becoming 
extreme^  apparently  fi*om  free  fluid,  is  tlie  characteristic  symptom, 
may  be  considerable  and  the  patient  pi'eseut  no  other  symptonus. 
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the  other  hand,  it  may  be  associated  with  loss  of  appetite,  pallor,  and 
wasting.  Fever,  paio,  and  tenderness  are  usually  lacking,  and  the  dis- 
comfort^ perhaps  slight,  is  attributed  to  tlie  pressure  and  weight  of  the 
liquid  exudation. 

Months  generally  elapse  before  the  abdominal  distention  becomes  con- 
siderable, although  at  times  a  few  weeks  onl^^  ai-e  necessary.  Occasionally 
temporarj^  variations  in  the  size  of  the  abdomen  may  occur  without  any 
special  modification  of  the  genenil  coui'Se  of  the  disease.  In  certain 
cases  a  continued  diarrhoea  or  pei^istent  diuresis  is  associated  with  the 
absorption  of  the  fluid* 

The  physic^il  signs  indicating  the  presence  of  free  fluid  are  those 
ab^ady  mentioned  in  connection  with  ascites.  The  fluid  mjiy  be  more 
serous,  sero- fibrinous,  or  sero- purulent,  and  is  richly  albuminous.  Ita 
inflammatory  origin  is  thus  indicjited,  although  fibrin  or  pus  corpuscles 
may  be  absent.  At  times,  after  removal  of  the  fluid  by  tai>ping  or  ab- 
BOrption,  dense  rounded  masses  have  been  felt  in  the  abtlomen,  and  in 
certain  instances  have  been  found  to  be  circumscribed  thickenings  of  the 
peritoneum  of  the  omentum,  mesentery,  or  intestine. 

Diagnosis,— Bince  the  chanicteristic  sign  is  excessive  free  fluid  in 
the  abdominal  cavity,  and  symptoms  are  often  wanting,  it  becomes  neces- 
sary to  diiierentiate  this  affection  from  ascites  and  tubercular  or  cancerous 
peritonitis.  The  age  and  sex  may  prove  of  value  in  excluding  ascites, 
as  may  the  absence  of  digestive  disturbances,  jaundice,  enlarged  spleen, 
clay-colored  stools,  itching,  and  hemorrhage.  The  negative  chamcter  of 
the  symptoms^  and  the  absence  of  abnormal  signs  on  auscnltation  of  the 
heart  and  lungs,  and  of  albuminuria,  blood,  and  casts  on  examination  of 
the  urine,  are  of  importance  in  eliminating  other  sources  of  ascites.  Es- 
pecial importance  is  to  be  attached  to  the  specific  gravity  of  the  tLspimted 
fluid,  which  is  likely  to  be  above  1015,  while  that  of  ascites  is  below  this 
point  Tubercular  peritonitis  is  excluded  with  more  diffieultj'.  The 
latter  affection  sometimes  progresses,  for  a  while  at  all  events,  \vith  but 
little  constitutional  disturbance*  The  macroscopic  appeamnces  of  the 
lesions  as  found  by  Henoch  and  others  may  not  differ  from  those  present 
In  tubereulosis.  The  enlargement  of  the  abdomen  in  tuljcrcnlar  peri- 
tonitis, as  a  rule,  progi^esses  more  mpidly,  and  is  more  likely  to  lie  asso- 
ciated with  elevation  of  temperatiu'e,  pain  and  tenderness,  progreasive 
emaciation,  and  loss  of  strength.  The  physical  signs  of  tnljerculosis 
elsewhere  in  the  patient^  or  its  presence  in  other  members  of  the  family, 
would  favor  the  diagnosis  mther  of  tubercular  peritonitis  than  that  of 
chronic  granular  or  serous  peritonitis.  Cancerous  peritonitis  might  be 
excluded  by  the  youth  of  the  patient  and  failing  cachexia  and  tumors. 

Peognosis.^-Iu  the  light  of  our  present  knowledge  the  prognosis  is 
fe,vorable,  since  recovery  usually  takes  place  unless  pre^x*nted  by  inter- 
current disease  or  unsuccessful  surgical  treatment  Months  ai^  generally 
required  for  the  absorption  of  the  fluid. 
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TREATMENT. — The  diet  in  clii*otiic  peritonitis  should  be  light,  easily 
digest^id,  and  nntritions.  Confinement  to  bed  may  or  may  not  be  neees- 
saiy,  but  if  possible  an  abundance  of  ont-door  life  in  a  hammock  or  othe^ 
wise  sb<juld  be  secni-ed.  Symptoms  shonhl  l)e  carefnlly  combat-ed  as  they 
arise  :  thus,  laxatives  may  be  useful  if  tliere  be  constipation,  astringents 
if  there  be  diarrhoea.  The  long-continued  admin istintion  of  miuotft 
doses  of  corrosive  sublimate  (one- fiftieth  of  a  grain)  or  of  pota^^nm 
iodide  (one  to  two  grains),  or,  esi>ecially  to  children,  of  ferrous  iodide,, 
is  justifiable.  Great  benefit  has  been  asserted  to  be  produced  by  varioi 
local  applications,  ©.specially  the  solution  of  iodine  in  olive  oil  (sevei 
to  thirty  grains  to  the  ounce)  and  mercurial  ointment*  Pribram  strong^ 
recommends  gentle  friction  once  a  day  with  soft  soap  (rw/^o,  "green 
soap")  and  water,  followed  by  the  continuous  application  of  oil-silk  or 
thin  rubl)er  cloth,  and  steadily  maintained  until  the  skin  becomes  hari 
and  scaly.  When  there  is  excessive  fiuid,  tapping  has  l^een  laige^ 
practised  j  but  it  is  advisable,  if  the  symptoms  continue  notwitlistandi 
treatment,  to  have  laparotomy  performed. 
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TUMORS   OF   THE   PERITONEUM. 

Tumors  grow  from  the  free  surfiice  of  the  peritoneum  and  from  the 
subperitoneal  tissue.  Among  the  former  are  the  si\reoma>  endothelianni, 
and  cancer,  which  Ixdong  to  the  malignant  tumors.  The  benig 
cystic,  dermoid^  aud  teratoid  tumoi^  of  the  ovary,  although  lying  wit 
the  peritoneal  cavity,  do  not  originate  from  the  |>eritouenm,  while  ihB\ 
malignant  adenoma  of  the  ovary,  also  lying  within  the  x>^riti>neal  cavity, 
may  after  rupture  of  the  cyst- wall  become  extended  as  a  secondai 
growth  to  various  portions  of  the  free  surface  of  the  peritoneum*  Tl 
tumors  wliic'h  i>roceed  from  the  subperitoneal  tissue,  especially  of 
omentum  and  th^  mesentery,  are  often  benignant,  ^lb  the  myxoma,  fibromai 
lipoma,  hiemangioma,  chylangioma,  and  entero-cysts^  but  may  be 
lignant,  sis  the  Siircoma  and  cancer.  The  malignant  tumors  are  moi%] 
fi'equently  primary  in  the  abdominal  viscera,  their  growth  l^eing  eou- 
tinned  into  the  subperitoneal  tissue.  Some  of  these  tumors  are  of  purel; 
pathological  interest ;  others,  in  virtue  of  their  size  and  resulting  roe-' 
chanical  disturbances,  demand  surgic-al  treatment.  Those  which  are  of 
especial  importance  to  the  physician  are  the  malignant  tumors  of  the 
peritoneum,  which  are  conveniently  described  as  cancer,  although  the 
structure  may  prove  to  be  that  of  a  sarcoma,  endothelioma,  or  malignant 
adeuoma. 

CANCER  OF  THE   PERITONEUM. 

Etiology, — Cancer  of  the  peritoneum  is  sometimes  primary,  bat 
usually  secondary,  proceeding  from  i>arts  covei-ed  by  peritoneum.  In 
the  latter  case  the  primary  growth  is  to  be  found  in  the  alimentary  canaL 
especially  in  the  stomach,  in  the  large  intestine  (c^BCunu  sigmoid  flexure, 
and  rectum),  and  in  the  oesophagiLs.     Cancer  of  the  peritoneum  may 
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secondary  to  cancer  of  tlie  ovary,  uterus,  kidney,  pancreas,  liver,  gall- 
bladder, or  suprarenal  capsule.  It  may  be  secondary  to  primary  disease 
in  more  remote  parts  of  tlie  body  extended  through  the  blood-vessels  or 
the  lymphatic  aj^paratus,  especially  from  the  i-etroperitoneal  glands.  It 
osnaliy  occui's  after  middle  life,  and  its  etiology  is  as  obscure  as  that  of 
cancer  elsewhere. 

MoRniD  AxATOMY. — All  the  varieties  of  cancer  conveniently  de- 
8cril>ed  ixs  scirrhous,  hard  or  fibrous,  eucephaloid,  soft  or  medullary,  pig- 
mented or  melanotic,  colloid  or  hyaline,  may  be  found,  the  last  most  fre- 
quently. The  tumoi-s  may  be  directly  continued  to  the  peritoneum,  or 
there  may  be  se\'eral  centimes  of  gi-owth, —so-called  metiustatic  tumors. 
Single  or  multiple  growths  thus  arise,  the  latter  sometimes  so  miiuite 
as  to  resemble  miliary  tnl>ercles.  All  tend  to  enlarge  and  to  become 
fused,  resulting  in  the  presence  of  masses  which  are  sometimes  enormous. 
The  omentum  and  the  mesenteiy  are  especially  liable  to  l>e  the  seat.s  of 
large  tumors.  Nodules  of  consideiuble  size  may  be  found  early  in  the 
progress  of  the  disetise  in  Douglas's  fossa.  Cancer  of  the  peritoneum  is 
frequently  associated  with  evidences  of  ascites  or  of  peritonitis.  The 
ascitic  fluid  is  sometimes  milky,  from  the  presence  of  abundant  fattily  de- 
generated celL^ — adipose  ascites.  The  peritonitic  liquid  exudation  has  a 
high  specific  gravity,  above  1016,  in  ^  irtue  of  the  abundant  aibnnuu, 
and  is  often  hemorrhagic,  Fil>rons  thickenings  and  adhesions,  the  latter 
sometimes  producing  obliteration  of  portions  of  the  peritoneal  cavity, 
are  often  present 

B\^iPTOJrs* — There  may  he  no  symptoms  associated  with  cancer  of  the 
peritoneum,  the  condition  being  fii"st  recognized  at  an  autopsy.  If  symp- 
toms are  present,  they  are  usuaMy  attributable  to  the  associated  ascites 
or  peritonitis,  or  are  dependent  upon  disturbance  in  the  function  of  the 
organ  in  which  the  disease  arises.  The  ascitic  symptoms  aiB  conspicu- 
ously mechanical,  especially  the  disturbed  respiiutiou  and  cii'culation* 
The  peritonitic  symptoms  also  are  pailly  mechanicalj  but  in  addition 
there  are  likely  to  be  pain,  usually  moderate,  and  fe^^er,  as  a  rule  slight 
and  irregular,  Cblic,  constipation,  and  meteorism  are  not  infi-equent 
results  of  obstruction  to  the  function  of  the  bowels  by  the  growth  of  the 
cancer.  Symptoms  of  sudden,  severe,  perhaps  fiital,  anmmia  may  occur 
in  consequence  of  rupture  of  large  and  thin-walled  blood-vassels  in  ex- 
cessively vascular  varieties  of  cancer,  and  an  acute  peritonitis,  either  cir- 
canLScriljed  or  dififused,  in  the  latter  case  rapidly  tatal,  may  result  from 
perforation  of  the  intestine  infiltrated  with  cancer.  As  the  disease  pro- 
gresses, pallor,  wasting,  and  debility  are  likely  to  occur*  On  physical 
examination  tumors  are  often  felt,  although  there  may  be  so  much  fluid 
as  to  prevent  their  recognition  until  the  liquid  has  l3een  removed.  In 
repeated  instances  a  growth  of  the  cancer  has  taken  place  along  the 
track  of  the  trocar  used  in  withdrawal  of  the  fluid.  Rectiil  or  vaginal 
palpation  may  disclose  a  tumor  in  Douglas's  fossa  when  extenial  palpa- 
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tion  indicates  merely  the  presence  of  flaicL  If  tumors  are  found,  they 
may  be  fixed  or  floating,  superficial  or  deep-seated.  When  fluid  is  aspi- 
rated, it  is  likely  to  have  a  high  specific  gravity,  and  to  contain  la^ 
and  irregularly  shaped  cells,  in  which  fiit,  hyalin,  or  glycogen  may  be 
found.  At  times  a  gelatinous  fluid  may  be  aspirated  in  which  the 
stiTietural  characteristics  of  a  malignant  tumor  are  present 

Diagnosis. — The  diagnosis  is  based  usually  upon  the  recognition  of 
the  presence  of  abdominal  tumors,  often  movable,  associated  with  liquid, 
and  preceded  by  disturbances  of  function  in  some  one  of  the  abdominal 
organs.  It  is  confirmed  by  the  aspiration  of  cancerous  tissue,  or  by  the 
withdrawal  of  fluid  the  specific  gravity  and  glycogenic  cells  of  which 
(according  to  Quincke)  indicate  its  malignant  origin.  The  differential 
diagnosis  usually  is  between  ascites  and  tubercular  x)eritonitis.  The 
presence  of  tumors  after  withdrawal  of  the  fluid  may  exclude  the  former, 
while  the  absence  of  a  fEimily  and  personal  history  of  tuberculosis,  with 
evidence  of  this  disease  elsewhere  in  the  body,  would  aid  in  the  exclusion 
of  tubercular  peritonitis. 

Prognosis. —Since  peritoneal  cancer  is  usually  secondary,  not  only 
does  it  have  the  general  mortality  of  cancer,  but  its  presence  also  in- 
dicates that  the  later  stages  of  this  disease  are  at  hand,  and  that  the 
patient  has  but  a  few  remaining  months  to  live.  An  immediately  fiatal 
issue  may  follow  intra-peritoneal  hemorrhage  or  perforation  of  the  in- 
testine. Primary  cancer  of  the  peritoneum  is  usually  of  slow  growth, 
although  eventually  fatal. 

Treatment. — The  medical  treatment  of  cancerous  tumors  of  the 
I)eritoneum  has  no  other  effect  than  to  afford  temporary  relief  of  the 
symptoms. 
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DISEASES  OF  THE  KIDNEYS, 


ANOMALIES   OF   SHAPE   AND    POSITION. 

ANOMALIES  in  the  size,  shape,  number,  and  position  of  the  kidneys 
exist  as  a  result  of  developmental  or  pathological  disturbances,  and  ai'e 
usually  not  productive  of  sjonptoms  unless  associated  with  pathological 
conditions  elsewhere.  The  most  important  of  these  anomalies  are  the 
fused  kidney  and  the  floating  kidney; 

The  fmed  kidney^  which  often,  though  not  necessarilyj  suggests  the 
shape  of  a  horsesboCj  ia  nsually  displaced  downward,  lying  near  the 
sacml  promontory,  and  may  l)e  found  in  the  pelvis*  A  single  kidney, 
usually  the  left,  also  may  be  displaced  downward.  Such  dislocated  kid- 
nej^  may  be  mistaken  for  abdominal  or  pelvic  tnmoi^,  have  obstnicted 
labor,  and  a  dislociited  fused  kidney  has  been  the  innnetliate  cause  of 
death  by  pressing  upon  the  inferior  vena  cava  and  producing  throm- 
bosis and  emboliSKL 


FLOATING    KIDNEY, 


MOVABLE    KIDNEY. 
NEPHROPTOSIS, 


WANDERING     KIDNEY. 


Although  a  slight  degree  of  mobility  of  the  kidney  normally  exists  in 
connection  with  respiration,  the  resulting  change  of  position  is  usually 
insufficient  to  permit  the  lower  edge  of  the  kidney  to  be  felt,  Kot  infre- 
quently an  otherwise  normal  kidney  is  freely  movable  even  within  wide 
limits  and  readily  palpated. 

Etiology, —The  movable  kidney  is  stated  to  be  found  from  five  to 
ten  times  more  often  in  female^n  than  in  males^  and  is  aspeeially  frequent 
in  adults  from  thirty  to  fifty  years  of  age,  although  it  may  be  found  in  old 
age  and  in  childhood.  Congenital  predisposing  causes,  as  a  superabun- 
dance of  peritoneum,  lax  perinephric  tiasue,  and  elongated  renal  blood- 
vessels, are  probably  of  importance.  Among  tlie  a^-quired  causes  are  the 
emaciation  of  a  previously  fat  person  and  suddeu  changes  iu  the  resist- 
ance of  the  abdominal  wall,  such  as  may  oceui*  after  parturition  or  the 
removal  of  abdominal  tumors.  Pressure  of  tumors  or  of  the  pregnant 
uterus  oo  the  kidney,  or  increased  weight  of  the  organ,  as  from  tumoi^ 
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or  hydronephrosis,  favor  its  displacement  and  mobility.  It  is  maintained 
that  repeated  congestions  of  the  kidney  may  occur  during  menstroa- 
tiou  and  tlius  promote  the  occurrence  of  the  floating  kidney.  The  nsa 
of  coi"sets  is  often  considered  to  be  an  important  Ciuise,  and  in  considei 
able  part  exi^lanatory  of  the  greiiter  frequency  of  this  anomaly  amoi 
women.  It  is  probable,  however,  that  dislocation  of  the  kidney  miisl' 
exist  before  the  organ  can  be  made  movable  by  the  prefisure  of  come^ 
Traumatism  and  prolonged  excessive  muscular  couti-actions  are  alao^H 
usually  iochuled  among  the  causes*  Of  late  years,  since  the  publicadod^l 
of  Gl^nard- 8  work  on  enteroptosis^  it  has  been  gejierally  recognized  that 
movable  kidney  is  freqnently  associated  with  displacement  of  the  stomach 
or  the  intestinCj  of  the  liverj  and  of  the  uternS;^  often  in  combinatiuu 
with  nervous,  digestive,  and  nutritive  disturbances,  especially  in  yoting 
persons  of  a  chlorotic  type,  thus  rendering  still  moi-e  conspicuous  th© 
agency  of  congenital  conditions  in  the  production  of  the  floating  kiilney. 

MoEBiB  Anatomy. — The  post-mortem  recognition  of  the  floati: 
kidney  is  extremely  rare,  due  in  all  probability  to  the  failure  to  seek  f< 
this  condition*     Eotch  has  found  in  an  analysis  of  eight  hundi-ed  an< 
sixty-seven  c^ses  that  in  npwiH'd  of  eighty  per  cent*  the  right  ki* 
was  afTected,  while  the  left  kidney  or  both  kidneys  were  movable  in  aboi 
ten  per  cent  of  the  cases.    Elongation  of  the  blood-vessels  of  the  kidney, 
a  curved  ureter,  hydronephrosis  or  pyonephrosis,  limited  twists  of  the' 
ureter  and  blood-vessscls,  and  adhesions  to  the  transvei-se  colon  or  liver 
have  been  found  associated.    The  possible  displacement  of  other  abdom- 
inal  organs  has  already  been  mentioned. 

Symptoms. — Floating  kidney  often  produces  no  symptoms, 
quently  it  is  accompanied  with  disturbances  not  attiibutable  to  the 
bility  of  the  kidney,  and  when  symjitoms  ai'C  refern^d  to  the  kidney 
are  iLSually  associated  with  abnormalities  of  fnuction  elsewhere.     Thfl 
patient  may  be  aware  of  the  existence  of  a  floating  kidney  diuriug  years 
of  health,  but  may  not  assign  importance  to  it  until  he  has  become 
weakened  from  other  causes. 

The  lloating  kidney  may  produce  discomfoit  by  causing  a  sensatioa 
of  pressure  or  dragging  and  a  feeling  as  of  some  moving  object  in  Lbe 
abdomen.  Such  symptoms  may  become  apparent  on  change  of  position^ 
esi>ecially  when  lying  on  one  side  or  in  stoojiing,  when  the  floating 
kidney  may  become  painful  and  tender.  The  pains  may  be  fixed  or 
shootbig,  and  may  be  referred  to  othei*  parts  of  the  abdomen,  as  the 
back  or  the  groins,  or  to  other  parts  of  the  lyody^  as  the  chest  or  the  ei- 
trerajtie^s.  The  patients  are  often  neurasthenic^  and  in  women  hysterical 
symptoms,  especially  at  the  menstrual  period,  are  likely  to  occur,  while 
men  are  frequently  hypochondriaeah 

Disturbances  of  digestion,  such  as  loss  of  api)etite^  naosea,  TOinitiiig^ 
epigastric  pressure  or  weight,  flatulence^  and  constipation,  are  frequent* 
Jauudice  sometimes  occurs,  rather  as  the  result  of  a  duodenal  catarrh  titan 
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as  attributable  to  the  pressure  of  the  floating  kidnej^  on  the  common  bile- 
duct.  The  digestive  distiu'bancas  are  those  uBually  n:*garded  as  evidences 
of  a  nervous  dyspej>8iaj  although  gastric  catarrh^  dilatation  of  the  stomach, 
and,  espcHJially,  prolapse  of  this  organ,  may  exist.  The  dilatation  of  the 
stomach  jissociated  with  floating  kidney  is  otlen  attributed  to  the  direct 
pressure  of  the  latter  upon  the  pylorus  or  the  dumlenum.  Landau  at- 
taches inipoitance  to  the  floating  kidney  in  the  production  of  intermit- 
tent or  permanent  hydronephrosis  and  pyonephi'osis,  and  asserts  that  in 
such  cases  traumatism  may  prove  aii  immediate  excitant  of  these  com- 
plications by  producing  a  twist  of  the  ui-eter,  Dietl  first  called  attention 
to  attacks  of  sudden^  intense  abdominal  pain,  followed  by  tenderness, 
swelling  of  the  abdomen,  and  symptoms  of  collapse,  perhaps  with  vomit- 
ing, chills,  and  fever,  during  which  he  found  the  region  of  the  movable 
kidney  painful  and  extremely  sensitive,  while  palpation  and  percussion 
indicated  the  prasenee  of  a  tumor  in  this  region.  The  urine  became 
scanty  and  often  contained  blood.  In  the  course  of  a  week  the  distress- 
ing symptoms  diminished  in  severity  and  the  flow  of  urine  Ijecame  abun* 
daut.  Dietl  considered  that  these  symptoms  were  due  to  a  cirenmscril>ed 
peritonitis  frtim  lui  incarceration  of  the  kidney  in  the  peritoneum  sur- 
rounding it,  while  Gilewsky  regarded  the  condition  as  an  acute  hydro- 
nephrosis fi'om  compression  or  twisting  of  the  ureter,  and  Landau  at- 
tributed  it  to  a  disturbance  of  circulation  in  the  floating  kidney  caused 
by  obstruction  of  the  renal  vessels,  especially  the  vein,  in  consequence 
of  a  displacement  or  twist  of  the  floating  kidiu^y. 

Although  the  position  of  the  floating  kidney  is  such  that  it  is  usually 
covei'cd  by  more  or  less  resonant  intestine,  it  may  exceptionally  lie  directly 
beneath  the  abdominal  wall  uncovered  t>y  intestine,  and  give  rise  to 
dulness  on  percussion*  The  floating  kidney  is  usually  reeognized  with- 
out difficulty  by  palpation,  and  the  patient  not  infrequently  has  learned 
the  most  efficient  means  of  causing  it  to  come  within  reach.  It  may  be 
that  the  sitting  or  lateral  position  is  best  adapted  for  this  puriiose,  or  the 
l^atient  may  better  succeed  by  bending  the  body  forwartL  The  physi- 
cian usually  most  conveniently  recognizes  the  floating  kidney  when  the 
patient  lies  on  the  back  near  the  edge  of  the  bed,  the  mnscles  being 
relaxed  as  thoixjughly  as  possible,  the  knees  perhaps  lieing  raised  for  this 
purpose.  The  finger-tips  of  the  one  hand  (the  left  if  the  right  kidney  is 
being  examined,  and  the  reverse  in  the  case  of  the  examination  of  the  left 
kidney)  should  be  pressed  firmly  against  the  right  lumbar  region  while 
counter-pressure  is  applied  from  the  front^  the  finger-tips  being  moved 
about.  If  the  circumBcribed,  smooth,  rounded,  and  dense  kidney  is  not  to 
be  felt,  the  patient  should  be  asked  to  di-aw  a  long  breath,  when  the  lower 
portion  of  the  descending  kidney  is  oiten  appreciated.  The  floating  kid- 
ney when  found  out  of  place  may  lie  as  low  as  the  brim  of  the  pelvis,  or 
on  the  opposite  side  of  the  median  line,  or  directly  beneath  the  anterior 
abdominal  wall,  and,  as  a  rule,  is  readily  retujued  to  its  normal  position. 
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Most  observers  find  that  tlie  urinary  secretion  is  ia  no  way  modified 
Landau,  however,  states  that  he  often  has  observed  alterations  in  ibe 
quality  and  qnaiititj^  of  the  urine,  which  may  be  increased  or  diniim&hi 
even  to  complete  suppression,  as  in  the  chiss  of  cases  referred  to  \yg!^ 
Diet],  and  may  contain  bloodj  especially  when  the  region  of  the  kidney 
pajjifid.     The  presence  of  pus  is  to  be  expected  when  pyonephiH>sis  is 
complication* 

Diagnosis. — ^The  diagnosis  of  the  floating  kidney  is  made  by  pal; 
tion,  which  determines  the  seat^  shape,  size,  and  consistency  of  the  ab*j 
dominid  tumor,  which  can  usually  be  pushcnl  into  the  site  of  the  kidney. 
In  eases  of  doubt  the  patient  shonld  be  palpated  in  the  knee  and  elbow 
position,  in  order  to  jillow  the  kidnej^  to  fall  torward.  Since  the  symp- 
toms attributed  to  a  floating  kidney  may  occnr  in  its  absence,  and  t 
floating  kidney  be  often  found  without  symptoms,  the  rational  signs  aflFoi 
but.  little  aid  in  diagnosis.  The  patient  is  often  the  first  to  find  the  tnmory 
which  is  regarfled  as  a  curiosity  by  some  and  the  cause  of  serious  dia* 
turbance  by  others.  It  may  be  jutliciona  for  a  physician,  if  he  is  the 
first  to  discover  the  abnormality,  to  refmin  from  giving  the  informatio: 
to  his  patientj  since  the  hitter  might  exaggerate  its  pathological  sig-! 
nificance. 

Betained  freces,  a  droi)sical  gall-bladder,  a  tongne-shai)ed  appendage 
to  the  right  lol>e  of  the  liver  from  coiLstriction  or  growth,  and  pedunculate 
tumors  of  the  uterus  or  ovary,  are  the  conditioiLS  most  often  to  be  dilfer- 
entiated.  The  fi'ee  use  of  laxatives  will  cause  the  disappearance  of  t 
fffical  tumor.  Tumors  connected  with  the  liver  are  more  constantly  super- 
ficial, and  the  degree  of  their  mobility  is  more  largely  controlled  by  that 
of  the  diaphragm,  while  the  inability  to  replace  them  in  the  r^ou  of 
the  kidney  will  usually  suffice  to  avoid  confounding  such  tumors,  as  well 
as  the  pedunculate  uterine  or  ovarian  tumor,  with  the  kidney.  Caneefj 
of  the  stomach  or  the  intestine  when  physically  simulating  the  movabia 
kidney^  if  not  at  first  t/O  be  differentiated  by  the  symptoms,  soon  heeomea 
characterized  by  severe  digestive  disturbances.  The  difliculties  of  differ* 
ential  diagnosis  are  such  that  an  exploratory  laparotomy  ha^  fi-equently 
been  undertaken  and  the  renal  nature  of  the  abdominal  tumor  first  recog- 
nized by  this  means, 

Peognosis, — The  floating  kidney  intij  e^^entually  become  fixed  and 
incapable  of  i-ecognition  and  the  discomfort  disiippeai\  This  result  may 
be  owing  to  the  accumulation  of  fat-tissue,  to  pregnancy,  or  to  mechanical 
or  surgical  treatment.  The  prognosis  as  regards  relief  from  the  x)erma- 
nent  mobility  of  the  kidney  is,  therefore,  favoi*al>le.  The  symptoms  at'- 
tributed  to  the  floating  of  the  kidney  may  persist  when  the  latter  is  na 
longer  movable,  and  may  disapi>ear  although  the  kidney  is  still  palpable. 
The  prognasis  of  the  symptoms  attributed  to  the  floating  kidney  is  rather 
that  of  the  associated  chlorosis,  neurasthenia,  or  hypochondriasis,  and  the 
distress  may  often  be  relieved  by  an  intelligent  appreciation  on  the  part 
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of  the  patient  of  the  significance  of  the  floating  kidney,  as  well  as  by  the 
fixation  of  this  organ.  It  may  also  be  noted  that  the  symptoms  attributed 
to  a  floating  kidney  not  infrecioeutly  disappear  after  the  cUinaeteric,  If 
hydroiiephi-osis  or  pyonephrosis  is  caused  by  the  floating  kidney,  the 
prognasis  may  then  be  more  favorable  than  if  these  conditions  were  due 
to  other  causes.  The  surgical  treatment  of  floating  kidney  of  late  years 
has  made  its  prognosis  as  to  life  more  serious. 

Treatment.— Restoration  of  floating  kidney  can  usually  be  obtained 
without  difficulty  by  placing  the  patient  upon  the  back  and  gently  push- 
ing the  kidney  in  place.  K  medical  advice  has  been  sought  immediately 
after  the  forcing  out  of  the  kidney  by  some  Btrain,  it  is  worth  while  to 
attempt  by  enforced  rest  in  the  recumbent  pasition  to  bring  about  perma- 
nent natural  fixation  of  the  organ.  Very  rarely,  however,  in  pnictice 
do  the  circunistances  favor  such  an  attemi>t.  The  effort  should  always  be 
made  to  keep  the  kidney  in  its  place  by  mechanical  means,  'We  have 
Been  complete  cures  thus  obtained,  although  the  residt  is  often  unsatis- 
fectory.  The  best  bandage  is  made  of  silk  elastic  closely  fitted  to  the 
whole  abtlomen  of  the  patient,  and  prevented  from  riding  up  by  means 
of  straps  of  soft  rubber  tubing  or  similar  material,  one  on  each  side,  pass- 
ing from  back  to  front  between  the  legs.  Over  the  position  of  the  dis- 
located  kidney  is  sewed  on  the  inside  of  the  bandage  a  round  pocket  of 
soft  chamois-skin,  left  open  above  so  that  a  pad  can  be  pushed  into  it  and 
changed  on  occasion.  Suceess  depends  lai*gely  upon  the  skill  of  the 
maker  in  fitting  and  adjusting  and  the  patience  of  the  subject  in  enduring 
annoyance  until  habit  has  produced  toleration. 

The  medicinal  palliative  treatment  in  floatuig  kidney  is  often  very 
eflective  in  the  relief  of  symptoms,  but  so  closely  depends  upon  the 
adaptation  of  the  means  to  the  iudividual  case  that  we  can  do  litUe  more 
than  point  out  the  general  principle  that  a  dislocated  organ  Is  extremely 
irritable,  and  that  the  reflex  and  other  symptomatic  phenomena  are  chiefly 
due  to  this  irritation.  If  a  gonty  diathesis  exists,  its  effects  will  Ije  greatly 
exa^erated,  so  that  careful  treatment  for  this  condition  often  brings 
about  the  mast  happy  results.  Bromides  and  other  sedatives  allay  ner- 
vous iiTitability  for  the  time  being,  but  are  temporaiy  in  their  action, 
and  are  to  be  avoided  as  much  as  possible. 

The  question  of  surgical  operation  is  to  be  decided  largely  from  the 
circnmstances  of  the  case.  The  daily  occupation,  the  amount  of  influence 
upon  the  general  health,  the  physical  discomfort,  and  the  courage  of  the 
patient,  all  are  elements  in  making  np  an  opinion.  Two  operations  are 
performed,— nephrorrhaphy,  or  stitching  the  kidney  to  the  posterior  ab- 
dominal wall,  and  nephrectomy^  or  removal  of  the  kidney.  The  former 
of  these  is  a  comparatively  safe  operation  j  according  to  Delvoie,  in  two 
hundred  and  fifteen  cases  there  were  five  deaths  and  one  hundred  and 
thirty-five  recoveries.  Nephrectomy  is  much  more  serious  j  Sulzer  gives 
the  mortality  at  twenty-seven  per  cent.,  Newman  at  thirty  per  cent. 
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Nephrectomy  for  movable  kidney  is  never  justified  unless  the  symptoms 
are  very  severe  and  disabling  and  nephrorrhaphy  has  been  tried  twio 
and  failed, 

ABNORMALITIES   OF   THE   URINE. 

The  importance  of  an  examination  of  the  urine  both  in  diagnosis  i 
in  pro^osis  is  such  that  it  is  defiimble  to  caU  attention  to  some  of  its  mo 
importaut  abnormalities  l>efore  connidering  the  diseases  of  the  kidne 
the  recognition  of  which  is  so  frequently  deijendent  upon  the  condition  \ 
the  urine.     The  variations  in  the  quantity  and  quality  of  the  urine 
during  the  day  and  at  night  may  make  it  important  not  only  to  i 
the  total  amount  passed  witliin  twenty-four  hours,  but  also  to  make  i 
rate  measurements  and  separate  chemical  and  microscopical  examinatic 
of  the  urine  voided  during  the  day  and  of  that  secreted  in  the  nigh 
Errors  due  to  the  examination  of  a  single  specimen  may  be  avoided  if  i 
sample,  six  or  eight  ounces^  of  the  mixed  and  preserved  total 
passed  in  the  twenty- four  houi-s  is  investigated. 

Although  the  normal  quantity  passed  in  twenty-four  hours  is 
three  pints,  variations  in  this  amount,  unless  excessive  (diminished  \fy 
one  pint  or  increased  to  three  quaiis),  are  within  physiological  limil& 
A  diminution  in  quantity  is  of  especial  significance  in  varieties  of  ne* 
phritis,  and  if  peii^iBtent  in  any  disease  is  an  important  danger  signal 
An  increased  quantity  of  urine,  three  quarts  and  upward,  polyuria,  maf  j 
be  an  important  sign  of  renal  disease,  or  a  characteristic  symptom  af{ 
diabetes,  although  an  exce&sive  flow  of  urine  may  be  indicative  of  no  i 
mediate  danger,  but  rather  of  a  tavorable  condition  when  it  gives 
dence  of  the  absorption  of  pathological  accumulationa  of  fluid  in  varion 
parts  of  the  body. 

The  normal  color  of  the  urine  varies  largely  in  accordance  with  thfti 
quantity-  passed*     Abnormal  coloration  is  the  result  of  the  presence  rf  j 
pigments  derived  from  the  body  or  from  without.    Of  the  former,  biliary  J 
pigment  is  the  most  frequent^  and  is  considered  in  tlie  section  on  jaoii' j 
dice.      The  urine  may  be  abnormally  colored  fi-om  blood-pigmentj 
from  a  transformation  of  some  of  the  constituents  of  the  tissues,  wh€ 
normal  or  pathological,  or  from  the  presence  or  action  of  agents  intro- 
duced from  without.     Ehubarb  and  senna  may  produce  shades  of  brown 
(reddisli  brown  if  the  urine  is  alkaline),  and  s;mtonin  a  yellow  or  greeuisii 
tint  simulating  the  discoloration  produced  by  biliarj^  coloring  matter. 
Carbolic  acid^  salol,  and  pyrogallic  acid  in  suiiicient  quantity  produce  a 
dark -green  or  black  color,  the  urine  becoming  darker  in  color  the  longer 
it  is  exposed  to  the  air,    When  the  urine  contains  chyle  the  appearance 
resembles  that  of  milk. 

Blood  coloring  matter  may  be  present  in  the  urine,  either  contained 
within  the  red  blood-corpusclc«,  hoematuria,  or  separated  from  them  in 
solution  or  precipitated^  hjemoglobinuria. 

Haematuria.— Ked  blood-corpuscles,  pigmented  or  decolorized^  may 
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be  found  in  the  urine  with  the  microscope  when  not  pi'esent  in  sufficient 
quantity  to  canse  macroscopic  altenitions  in  color.  Blood  not  proceed- 
ing Irom  the  urinarj"  tract  may  be  pi-esent  in  the  urine,  especially  in 
that  of  the  female,  the  source  of  the  bleeding  being  uterine^  vaginal,  or 
anal.  The  physical  examination  of  these  possible  sources,  or  catheter- 
ization  of  the  bladder  to  eliminate  extra- vesical  hemorrhage,  will  suffice 
to  make  cleiu-  the  region  in  which  the  bleeding  takes  place. 

The  color  of  the  urine  in  luBmaturia  ^^aries  in  accordance  with  the 

I  quantity  of  blood  present^  the  length  of  time  it  has  been  in  the  urine, 
and  the  secondary  changes  it  may  have  undergone  after  the  urine  has 
been  voided.  The  color^  thei-efore^  may  be  more  red  or  brown.  The 
presence  of  red  blood-corpuscles  is  determined  by  the  microscopcj  and 
■  blood-pigmejit  is  precipitated  with  the  earthy  phosphates  by  heating  the 
urine  in  a  test-tube  after  one^tMrd  its  volume  of  liquor  potass^e  has  been 
added.  To  determine  the  source  of  hemorrhage  the  urine  is  allowed  to 
stand  undisturbed  for  several  hours,  K  the  hemoiThage  arises  fi'om 
below  the  kidney,  and  especially  from  the  bladder,  a  sediment  of  red 
blood-c^rpuBt*les  rapidly  forms,  and  the  overlying  fluid,  particularly  in 
urine  which  has  not  been  long  retained,  is  relatively  fi^ee  from  blood 
coloring  matter,  and  contains  but  little  albumin  unless  there  is  concurrent 
disease  of  the  kidney.  Blood-clots  are  likely  to  be  present^  perhaps 
worm-like  and  sometimes  decolorized  if  from  the  reoal  pelvis  or  the 
ureter,  while  those  from  the  bladder  are  larger,  of  irregular  shape,  and 
often  shreddy,  A  vesical  source  of  the  hemorrhage  is  to  be  suspected 
if  at  the  end  of  micturition  the  urine  appears  more  bloody  than  that 
first  passed,  and  if  after  emptying  the  bladder  the  catheter  is  inserted 
and  repeated  washings  are  returned  stained  with  blood.  If  the  blood  is 
of  renal  origin,  the  color  is  of  a  less  bright  red :  the  sediment  contains 
no  clots  unless  large  vessels  are  ruptured,  and  the  uppermost  portions 
of  the  urine  contain  more  or  lem  albumin*  Both  blood-casts  and  other 
varieties  of  casts  may  be  found  in  the  sediment^  and,  according  to  Gum- 
precht,  fragments  of  red  blood- corpuscles  are  present,  which  is  not  the 
case  when  the  hemorrhage  arises  at  a  point  below  the  kidney. 

Etiology. — The  causes  of  hematuria  are  local  and  generah  Benal 
hfiematnria  is  the  residt  of  injury  to  the  kidney,  renal  thrombosis  and 
embolism,  nephritis,  both  acute  and  chronic,  malignant  tumors,  calculi, 
and  parasites  of  the  kidney.  Calculi,  local  tul>ereulosis,  acute  cystitis, 
and  villous  tumors  of  the  bladder  are  the  most  frequent  local  causes  of 
hiematuria  from  below  the  kidney.  General  causes  of  hEematuria  are 
Bcurv-y,  purpura,  hiemophilia,  and  malaria. 

Diagnosis. — The  recognition  of  a  traumatic  cause  for  renal  hsematuria 
is  sufficiently  obvious.  The  diagnosis  of  a  thrombus  of  the  renal  vein 
is  based  upon  an  appreciation  of  the  local  and  general  causes  of  throm- 
bosis. The  diagnosis  of  embolic  renal  hemorrhage,  w-hich  is  but  tran- 
sitory, demands  evidence  of  a  probable  source  of  embolism  in  the  leffc 
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ventricle  of  the  heart  or  in  the  aorta.     If  the  hemorrhage  is  due  to  ne- 
phritis, the  snmll  quantity  of  blood,  the  excessive  amount  of  albumiD, 
the  miture  of  the  sediment,  and  the  accompanying  drox)sy  soffioe  to 
explain  the  cause  of  the  li^niaturia.     Cancer  of  the  kidney  is  always 
to  be  suspected  as  a  source  of  prolonged  renal  hemorrhage  of  ot 
origin,  although  the  physical  evidence  of  a  tumor  not  infrequently 
occur  some  time  after  the  appearance  of  the  hemorrhage  j  if  the  heeii 
turia  be  accompanied  by  a  general  unaeeountable  failure  of  health 
a  heavy  persistent  pain^  either  in  the  kidney  itself  or,  as  often  hapf 
above  and  anterior  to  ^the  usual  seat  of  reual  pain,  the  diagnosis 
cancer  will  he  justified.      The  parasitic  source  of  the  hemorrhage 
manifested  by  the  discovery  of  tilari^e  in  the  urine  or  in  the  blood  whe 
sought  for  at  night.     Renal  colic  or  vesical  pain,  obstruction  to  the  floi 
of  urine,  discomfort  on  motion,  and  the  frequent  presence  of  pus 
suggestive  of  calculi  and  cystitis  as  the  cause  of  the  hemorrhage,  vth 
the  characteristic  bacilli  and  villosities  may  make  clear  the  diagnosis  of 
tuberculosis  or  villous  tumor.     The  symptoms  characteristic  of  the  gen* 
ei*al  causes  of  hsDmaturia  are  described  at  length  in  the  consideration^ 
of  the  diseases  mentioned.     Malaria  as  the  eiiuae  of  hicmaturia  is 
evident  by  its  association  with  the  symptoms  and  signs  of  this  diaeaae^' 
its  frequent  occurrence  during  a  period  of  years,  and  the  absence  of  other 
symptoms  indicative  of  disease  of  the  urinary  ti'act. 

Teeatmekt.— The  radical  treatment  of  licematnria  is  that  of  the  ooo^^ 
dition  which  producea  it     For  the  relief  of  the  hemon^hage^  gallic  acid- 
ten  to  fifteen  grains  every  two  to  four  hours — is  usually  the  most  effectiv 
remedy,  and  has  the  advantages  of  not  being  irritant  to  the  kidney  andl 
of  not  influencing  seriously  the  general  system.    Extract  of  ergot  is  some*  i 
timei*  useful.     When  there  is  no  irritation  of  the  kidney,  various  volatile 
oils  may  l)e  serviceable ;  at  the  head  of  these  we  would  place  oil  of  erigeron, 
ten  to  twenty  drops  every  two  to  four  liours.     Oil  of  tui']>entine  is  moi^H 
irritating  and  usually  le^ss  efficient.     In  continuing  cases,  ferric  chloride^ 
one  to  two  grains,  or  tincture  of  ferric  chloride,  ten  to  twenty  minims, 
may  be  used.     MonseFs  solution,  two  to  five  minims  every  two  to  foa 
houra,  sometimes  doea  well.     All  these  remedies  must  be  given 
dilute<i, 

HaennoglDbinuria*^This  term  is  applied  to  the  presence  of  the  cohir 
ing  matter  of  the  blood  in  the  urine,  few  or  no  red  bkx>d-corpnscles  bein 
present.     According  to  HoppeSeyler,  the  colonition  is  due  to  methiemo>| 
globin,  whose  presence  is  indiaitcd  by  means  of  the  spectroscope.     Tha 
the  abnormal  color  of  the  urine  is  due  to  blood-pigment  is  made  ev 
dent  by  its  precipitation  with  liquor  pot^issae,  and,  if  necessary,  by  tli 
production  of  htemin  crystals  in  the  dried  pigmented  sediment  wheo  il  i 
heated  after  the  addition  of  a  little  glacial  acetic  acid  and  a  few  cr 
of  common  salt.     The  diagnosis  of  hfemoglobinuria  is  thos  based  upon 
the  presence  of  blood  pigment  and  the  absence  of  red  blood-corpuscles. 
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Etiology, — Hsemoglobin  occurs  in  the  urine  when  the  blood  coloring 
matter  is  freed  from  the  i^ed  blood-corpuscles  in  the  blood-vessels,  hEerao- 
globinsemia,  although  it  may  take  place  when  there  is  no  appreciable  free 
haemoglobin  in  the  blood,  ami  may  occur  in  the  course  of  severe  infectious 
diseases,  especially  in  scarlet  fever,  erysipelas,  typhoid  feverj  and  malaria, 
in  which  niicro-organismH  or  their  products  are  probably  the  efficient 
cause  in  setting  free  the  hicmoglobin-  W.  S»  Bigelow  has  called  attention 
to  this  condition  in  infectious  diseases  of  new-born  children,  ami  Winckel 
has  described  its  epidemic  occurrence  among  them.  A  certain  imi>ortance 
in  etiologj^  is  to  be  attache*!  to  heredity*  Htemoglobinuria  may  be  the 
result  of  extensive  burns  and  of  poisoning  with  various  agents,  the  more 

(important  of  which  are  mtishrooms,  carbolic  acid,  naphtol,  pjTogallic 
acid,  corrosive  sublimate^  and  potassium  chloratCj  or  of  the  introduction 
int-o  the  veins  of  foreign  blot>d  or  serum ;  in  an  animal  the  intravenous 
injection  of  pui*e  water  may  dissolve  the  red  blood -corpuscles  and  pro- 
I  duoe  hiemoglobinuria.  Its  i>eriodical  occurrence  is  usually  regarded  as  a 
disease,  paroxysmal  hicmoglobinuria*  The  occurrence  of  hcemoglobinuria 
in  connection  with  the  above-mentioned  causes  adds  greatly  to  the  gravity 
I    of  the  prognosis* 

The  urine  often  is  red  when  passed,  becoming  darker  on  standing, 
with  subsequent  fiiding  of  the  color,  and  the  odor  may  resemble  that  of 
fr^h  meat,  fi'om  the  pi-esenee  of  hcematoporphyrin.     This  pigment  is  a 

»  derivative  of  haemoglobin,  essentially  hiematin  without  iron,  and  is  to  be 
recognized  by  means  of  the  spectroscope.  According  to  Garrod,  it  is 
almost  always  pre^nt  in  the  urine,  and  a  moderate  variation  in  its 
C|uantity  is  of  no  especial  siguificance.  It  has  been  found  notably  in- 
creas(*d  in  poisoning  by  sulphonal  and  by  trionalj  and  has  been  observed 
in  excess  in  the  urine  of  the  insane  and  the  neurasthenic  and  of  typhoid 
patients.    Such  excess  is  to  l>e  regarded  as  a  bad  prognostic  sign. 

Treatment.— The  radical  trejitment  of  hojmoglobiuuria  is  that  of  its 
cause.  As  the  destruction  of  the  red  blood-corpusck^  does  not  take  place 
in  the  kidneys,  it  is  better  that  they  should  remove  liberated  hffimoglobin 
from  the  blood  :  so  that  stj^ptics  are  of  little  value. 

Paroxysmal  Haemoglobinuria. — Syphilis  and  malaria  are  stated  to 
offer  a  predisposition  to  this  condition.  It  occm-s  most  frequently  in 
male  adults^  and  the  paroxysms  may  be  excited  by  exposure  to  cold, 
even  by  dipping  the  hands  or  the  feet  in  cold  water,  and,  according 
to  Chvastek,  by  ligature  of  the  finger.  Mental  excitement  or  jihysieal 
exertion  may  also  bring  on  an  attnek. 

Symptoms.— The  paroxysms  consist  frequently  of  a  chill  followed  by 
fever,  the  tempeniture  rising  to  104*^  F.  Pains  are  pi^i^ent  in  tlie  back 
and  hips  and  sometimes  in  the  exti-emities,  respiration  is  labore<1,  and 
the  chest  feels  consti-icted.  The  skin  in  general  is  pale,  although  the 
finger-tips  and  ears  are  cyanotic,  and  there  is  slight  jaundice  at  times, 
also  uilicaria  or  circumscxibed  cedema*     E>efervescencej  with  sweating 
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and  relief  to  the  symptoms,  takes  place  during  the  course  of  a  few 
hours.  During  the  attack  the  urine  has  the  ehamcteristic  dark  red  or 
brown  appearance,  and  amorphous  hiemoglobin  is  found  with  the  micro-j 
scope.  Casts,  reniU  epithelium,  aud  crystals  of  calcic  oxalate  may 
present.  Albumin  may  be  detected  in  the  urine  at  the  beginning 
the  attack  before  the  appearance  of  the  haemoglobin,  and  it  may 
for  several  days  after  the  hfemoglobui  has  disappeared.  Ausculti 
of  the  heart  often  discloses  a  fciint  systolic  murmur^  aud  the  live 
spleen  at  times  are  found  enlarged.  Between  the  attacks  the 
merely  appears  pale  and  weak. 

pROGXo«sis, — Paroxysmal  hcemoglobiniiria  is  a  chi'onic  affection^  last- 
ing for  years.     It  is  not  known  as  an  immediate  cause  of  deatli^  and^ 
recovery  may  take  place. 

TBEATMEXT.^Thc  ti'catmeut  of  paroxysmal  hemoglobinuria  depend 
ent  upon  malaina  has  already  be^n  described.     The  treatment  of  a 
malarious  attack  should  be  purely  symptomatic ;  between  the  at 
attention  should  be  directed  to  the  building  up  of  the  genei*al  streu 
of  the  patient,  and  especially  to  the  removal  of  auy  diathetic  or  ot 
irritation  of  the  ki(bieys.     If  diuretics  be  used,  they  should  always  bt] 
of  the  non- irritating  class,  such  as  potassium  bitaiirate, 

Urobilinuria. — Urobilin  and  indican,  normally  present  in  the  urine, 
may  be  in  such  excess  as  to  give  lise  to  a  dark  red  or  bi'own  color. 
Liebermann  has  shown  that  urine  containing  an  excess  of  urobilin  whea 
shaken  produces  a  yellow  foam.     Its  presence  may  be  determined  byj 
adding  sufficient  ammonia  to  the  urine  in  a  test-tube  to  make  it  strongly  | 
alkaline,  then  adding  eight  to  ten  drops  of  a  ten  per  cent,  solution  of 
chlorate  of  ziuc  and  immediately  filtering  the  specimen.     Transmitted] 
light  causes  the  filtrate  to  appear  of  a  red  color,  but  with  a  dark  back- 
groiuxd  and  by  I'efiected  light  the  color  is  Unorescent  green.     The  pre^  ' 
ence  of  urobilLu  may  be  inferred  in  high-colored  urine  if  bilirubin  and 
indican  are  shown  to  be  absent.     It  is  found  in  excess  in  fevers  aud  iiiJ 
internal  hemorrhage ;  it  may  also  exist  in  diseasiB  of  the  liver,  especially  J 
in  fibrous  hepatitis,  and  serve  as  the  cause  of  a  mild  jaundice.     Iti 
recognition  may  be  of  especial  clinical  importance  in  cjises  of  eoueeale 
hemorrhage,  *^pecially  in  ectopic  gestation,  in  which  exoe^ve  urobili- 
nuj'ia  may  indicate  that  the  absorption  of  exti^vasated  blood  is  taking  j 
place. 

Indicanuria.^An  excess  of  indican,  sulphate  of  indo3c>'l,  also  pro* 
duces  a  diu^k  brown  color  of  the  urine,  aud  Ls  to  be  suspected  if  the  uniit| 
does  not  foam  when  shaken  and  contains  no  biliary  coloring  matter.  Its] 
existence  may  lie  determined  by  Jaf!"6-8  test,  which  consists  in  adding] 
equal  parts  of  urine  and  strong  hydrochloric  acid  in  a  testtul>e.  A  sola*[ 
tiou  of  chlorinated  soda,  1  to  20,  is  then  added  drop  by  dr*>p,  the  ndxtr 
being  shaken.  If  indican  is  present  a  gieeu  color  is  formed,  ur  if  it 
in  excess  the  urine  becomes  blue  from  the  formation  of  indigo,  and  thiB] 
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green  or  bluish  color  will  disappear  on  the  addition  of  an  excess  of 
chlorinated  hme.  If  there  is  no  increase  of  indican  the  urine  becomes 
red. 

This  coloring  matter  is  formed  from  indol,  which  is  produced  as  the 
result  of  the  action  of  intestinal  bacteria  on  albumin.  Indol  is  absorbedj 
transformed  into  indoxyl,  and,  in  combination  with  snlphmic  acid,  elim- 
inated  in  the  urine  as  indican. 

An  excess  of  iutlican  in  the  urine  indicates  increased  putrefaction  of 
albumin  in  the  intestine :  hence  it  is  present  when  there  is  prolonged  stag- 
nation of  the  intestinal  contents  in  the  ileum.  In  stagnation  of  the  con- 
tents of  the  large  intestine  there  is  no  considerable  increa-^e  of  indican, 
since  in  this  portion  of  the  bowel  the  albuminous  material  is  usually 
insufficient  to  x>i'odnce  an  excess  of  indol.  In  the  new-born  child  there 
is  no  indican  in  the  urine,  since  the  bowel  contains  no  putrefactive 
bacteria.  In  starvation  the  indican  may  result  from  the  decomposition 
of  the  albumin  of  the  intestinal  secretions.  Yon  Jaksch  has  found  ex- 
cessive indicanuria  in  ichorous  pleurii?y.  It  may  also  be  found  in  chronic 
wasting  diseases,  as  ulcer  and  cancer  of  the  stomach,  in  chronic  tubercu- 
losis, especiiUly  with  dian-hoBa,  and  in  acute  diai'rhoea  and  cholera.  The 
rapid  puti*efaction  of  an  excess  of  albuminates  in  the  urine,  as  in  chrouic 
cystitis,  may  occur,  and  cause  the  precipitation  of  indigo  in  the  urinary 
tract  with  the  formation  of  an  indigo  calculus,  as  reported  by  Ord,  or  the 
passage  of  a  bine  urincj  or  the  urine  may  become  bine  on  exposure  to  the 
air.  The  recognition  of  excessive  indicanuria  is  of  especial  impoitanee 
in  the  diagnosis  of  intestinal  obstruction,  which  is  often  simulated  by  a 
genend  or  circumscribed  peritonitiSj  in  which  there  is  no  excess  of  indi- 
can. In  diflfiis©  suppurative  peiitonitis,  although  indican  is  increased, 
it  is  not  as  abundant  as  in  intestinal  obstmction.  The  greatest  excess 
of  indican  is  to  be  found  in  the  latter  affection  when  the  small  intestine 
m  obstructed. 

Melanuria. — The  urine  at  times  is  of  a  dark  color  from  the  presence 
of  a  black  pigment,  melanin,  which  may  be  in  solution  or  in  a  granu- 
lar form.  Such  discolomtion  is  present  when  the  urine  is  tii'st  passed,  or 
becomes  apparent  after  the  urine  has  been  exposed  to  the  air  for  some 
time.  The  latter  condition  is  explained  by  the  presence  of  melanogen, 
which  when  oxidized  becomes  transformed  into  melanin.  In  either  case 
the  discoloration  may  be  intensified  by  the  addition  of  oxidizing  agents, 
as  sulphuric  or  hydrochloric  acid. 

Melanuria  has  l>een  found  in  patients  with  melanotic  tumors,  although 
such  tumors  may  \ye  present  and  melanuria  be  ahsent.  It  has  also  been 
found  in  emaciated  persons.  Its  occm^rence  is  suggestive  of  a  melanotic 
cancer  or  sarcoma,  especially  in  those  cases  in  which  other  symptoms  or 
signs  favor  such  a  diagnosis. 

Alkaptonuria.  Brenzkatechinuria,  Hydrochinonuria.— Urine 
which  when  passed  is  of  a  normal  color  may  become  dark-colored,  some- 
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timee  black,  on  standing,  even  when  melanin  or  mehinogen  is  al 
and  miiy  be  alike  discolored  by  the  addition  of  caiLstic  potash  or 
Boedc^ker  gave  the  term  Lilkaptt)n  to  the  sutManee  producing  this 
coloration.     Baumnnn  ascribed  a  Bimilar  nKKiification  of  color  to  bren9* 
katechin ;   white  importance  has  been  altiiehed  to  still  other  chemi< 
eompounds  which  have  been  isolated  fjom  sneh  pigment<*d  orina     It 
therefore  probable  that  the  so-called  alkaptonuria  may  be  due  to  a  variet; 
of  substances. 

Alkaptonuria  has  been  more  frequently  found  in  children  than 
adults.  It  has  been  oljser\^ed  in  two  childr'eu  of  the  same  parentS| 
has  continued  throughout  life  in  a  pei-son  attaining  sixty  years  of  ag<ei 
So  far  as  is  known,  it  produces  no  ill  effects  and  has  no  dijignoetic  impor- 
tance, except  that  it  may  cause  the  urine  to  react  like  that  of  diabetes 
when  Heller's,  Tronimer-s,  and  Fehliiig^s  tests  are  employed,  although 
it  does  not  respond  to  the  fermentation  test.  The  urine  may  be  brownish 
when  passed,  l>ecomlng  darker,  or  even  black,  on  standing,  from  the 
presence  of  hydrochinone,  due  to  poisoning  by  carbolic  acid,  salol,  resor 
cin,  and  uva  ursi.  The  appreciation  of  this  fact  is  of  importancti^ 
especially  during  the  therapeutic  administration  of  carbolic  acid,  as  evi» 
deuce  of  a  beginning  toxEcmia, 

Chyluria.     Lipuria* — Fat  may  be  present  in  the  urine  either  in  the 
molecular  form  or  as  liit-drops  or  solidified  fiit. 

In  chyluria,  or  galacturia,  the  urine  has  the  opaque  white  homoge* 
neons  appeamnce  of  milk,  aud  if  blood  also  is  presc*nt  a  pink  color  19 
produced  A  cream-like  layer  may  form  on  exposure  to  the  air,  and  a 
fibrinous  clot  be  present.  The  urhie  ex^iitains  albumin,  sometimes  in  con 
sideraljle  quantity,  and  on  microscopical  examination  molecular  fat,  small 
fat-drops,  leukocytes,  and  at  times  red  blood- cor piLSclee^  are  to  be  found. 
If  the  milky  urine  is  made  alkaline  and  shaken  with  ether,  the  fiit  is 
dissolved  and  the  urine  a]>pcars  clear. 

Chyluria  is  couBidered  to  be  due  to  the  flow  of  lymph  iuto  the  uri* 
nary  tract,  although  tlie  urine  is  free  from  sugar,  which  is  always  pres- 
ent in  lymph,  and  the  quantity  of  fat  in  a  chylous  urine  is  greater  than 
that  present  in  lymph.  The  occurrence  of  chyluria  in  regions  near  the 
tropics  is  occasioned  by  the  presence  in  the  lymph-vessels  of  a  para* 
site  (the  filaria  sanguinis  homiuis),  which  probably  enters  the  body^^ 
with  drinking* water,  and  which  is  further  cousidered  in  the  chapter  oi 
animal  parasites  (page  368).  It  is  likely  that  a  non-parasitic  variety  ol 
chyluria  also  exists,  from  the  fact  that  this  symiJtom  occurs  in  persons 
who  have  never  been  near  the  tropics,  and  uiay  li^t  for  years  without 
other  disturbance  than  painful  micturition  fiom  the  pi^eseuce  of  dots  in 
the  bladder. 

In  Ujmrmf  or  adipomirm^  the  fat  is  present  either  as  large  or  smaU  oit 
drops  or  as  solidifitnl  fnt  rcseoil>Hng  lard  or  tallow.  The  fat  is  usuaUy 
liquefied  while  the  ui^iue  is  warm,  but  may  become  solidified  as  the  oriiid 
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<x>ols.  It  may  be  sufficieiit  to  grease  blotting-paper,  or  may  be  recog- 
nizable only  by  means  of  the  mieroscope,  the  a]>i>earances  being  eou- 
trolled  in  case  of  need  by  tlie  solution  of  the  <at-drops  in  ether  or  eliloro* 
form  or  by  tlieir  black  discoloration  with  osmic  acid.  The  feolidifieii  fat 
when  heated  b^K*omes  liquefied. 

The  fat  may  directly  enter  the  urinary  tra^t  or  be  eliminated  from  the 
blooil :  in  the  latter  case  a  lipsemia  (fi^ee  fat  in  the  blood)  exists,  which 
is  produced  in  vaiious  ways.  In  animals  where  an  excess  of  fat  is  intro- 
duced into  the  blood,  it  is  eliminated  as  oil  by  the  kidney,  and  it  is  pos- 
sible^  though  not  probable,  that  excessive  quantities  of  oil  taken  into 
the  human  stomach  may  be  in  part  excreted  by  the  kidneys  as  oil. 
Minute  quantities  of  fat  may  pass  through  the  kidneys  when  the  exten- 
sive crushing  of  fat-tissues,  especially  of  boue-marrow,  as  in  fracture, 
has  taken  place.  Lipuria  has  been  observe<l  in  saccharine  diabetes  and 
in  cmicer  of  the  pancreivs.  Fat  is  also  present  in  the  urine  as  the  result 
of  its  direct  ml  mission,  either  in  consequence  of  a  fiitty  degeneration 
of  the  renal  epithelium,  of  pus  in  pyonephrosis^  of  tumors  projecting 
into  the  renal  pelvis,  or  from  inflammatory  destruction  of  the  perine- 
phric fot-tissue*  In  phosphorus  poisoning,  in  chronic  alcoholism,  and  in 
phthisis  the  presence  of  fat  in  the  urine  is  attributable  to  the  elimi- 
nation of  fat  from  the  blood  as  well  as  to  its  fonnation  in  the  kidney. 
Excessive  quantities  of  fat  in  the  urine  offer  suggestive  evidence  of 
pyonephrosLSj  perinephritis,  diabetes,  or  cancer  of  the  pancreas. 

ALBUMINURIA,  GLOBULIN URIA,  NUCLEOALBUMINURIA 
(MUCINURIA),  ALBUMOSURIA,  PEPTONURIA^ 

A  variety  of  albuminous  substances  may  occur  in  the  urine.  Those 
which  receive  especial  consideration  are  serum -album  in,  serum -globulin 
{paraglobulin),  nneleoalbumin  (mucin),  albumose,  and  peptone.  Most 
constant  and  most  abundant  is  serum-albumin,  with  which  serum -globulin 
is  usually,  but  not,  according  to  Voii  Jaksch,  always,  combined.  The 
eases  are  rare  in  which  the  former  is  aljsent  and  the  latter  alone  present, 
although  Senator  and  Werner  have  observed  instances  of  acute  nephritis 
in  which  globulin  was  the  sole  albuminous  constituent  of  the  urine. 
Strictly  speaking,  the  term  albuminuria  applies  to  the  presence  in  the 
urine  of  serum-albumin  alone* 

Albuminuria. — In  most  instances  the  albuminous  material  of  the 
blood  tmnsndes  through  the  walls  of  the  blood- vessels  of  the  kidney  either 
into  Bowman- s  capsules  or  into  the  tubules.  This  renal  alluiminuria  is  to 
be  distinguished  from  an  admixture  of  albumin  with  the  urine,  which  may 
take  place  anywhere  in  the  urinary  tract  from  the  presence  of  blood,  pus, 
semen,  lymph,  or  iragments  of  tumors.  In  renal  albuminuria  the  quan- 
tity of  albumin  is  the  same  in  all  jiarts  of  the  fluid.  In  albuminm-ia 
from  other  sources  the  percentage  of  albumin  is  in  proportion  to  the 
quantity  of  blood,  pus,  lymph,  or  other  albuminous  fluid  present,  and  is 
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often  higher  at  the  bottom  of  the  vessel  in  which  the  urine  has 
allowed  to  stand  for  some  time  than  in  the  upper  portion  of  the 
The  absence  of  casts  and  renal  epithelium,  and  the  presence  of  blood' 
pns-corpuseleSf  of  spermatozoa  and  degenerated  cells  of  uncertain  oi 
are  opposed  to  the  reaal  origin  of  the  albuminuria*     It  is,  however,  to 
remembered  tliat  renal  albumin uila  also  may  be  present  in  cases  in  whii 
albumin  entei-s  the  urine  li*om  sources  beyond  the  kidne3\     The 
of  renal  iillmmiouria  may  require  the  exclusion  of  such  sources  of  al 
as  well  as  a  characteristic  sediment,  or  the  presence  of  the  synipto: 
signs  of  dii^ease  of  the  kidney. 

In  testing  for  albumin  it  is  desirable,  especially  when  smiill  qnantitii 
are  concerned,  that  the  urine  should  be  dilute,  to  avoid  an  excesssive  p; 
cipitatiou  of  urates,  and  transparent,     I£  simple  filtnitiou  does  not  suffii 
to  render  the  urine  ck^r,  a  preliminaiy  shaking  with  calcined  luagnesai 
is  advantageous  ;  but  if  the  speed  men  is  opaque  fi-om  the  presence  of  fiil^ 
the  latter  may  be  removed  by  shaking  with  potash  and  ether*     The  tesiB 
in  common  use  and  sufficient  to  permit  the  rec-ognition  of  one-fiftieth  of 
one  per  cent,  of  albumin  are  nitric  acid  aud  heat,  and  potassium  ferro- 
cyanide. 

Nitrk  Add  and  Meat— A  glass  capable  of  holding  an  ounce  is  to  bs 
filled  one-fomUi  with  urine.  Kitric  acid  is  to  be  slowly  poured  doum 
the  side  of  the  tilted  glass  imtil  it  forms  at  the  bottom  a  layer  one-third 
of  an  inch  thick.  The  presence  of  albumin  is  indicated  by  an  opaqne 
white  line  at  the  junction  of  the  two  fluids,  and  may  be  made  more  con- 
spicuous by  placing  the  glass  against  a  dark  background.  A  like  result 
is  obtained  if  the  urine,  by  means  of  a  pipette,  is  made  to  form  a  layer 
upon  the  upper  snriace  of  tlie  acid.  The  denser  and  wider  the  albumi- 
nous ring,  the  larger  the  quantity  of  albumin.  Globulin,  albnmose,  ural«i^ 
and  resins,  when  i>reseut,  are  ah^  precipitated.  The  unites  form  a  sone 
fai^ther  removed  from  the  acid,  disappearing  on  the  addition  of  heat,  as 
does  jilbumose ;  resins  are  dissolved  in  ether.  For  the  sake  of  control 
another  specimen  of  urine  is  to  be  boiled  in  a  test-tube.  If  a  precipi 
occurs,  it  may  be  due  to  albumin  or  phosphates.  The  addition  of 
or  nitric  acid  causes  the  latter  to  be  dissolved,  while  the  former  persiBft^ 
or  becomes  increased,  although  a  minute  trace  of  albumin  may  be  dm- 
solved  in  aeetic  or  nitric  acid.  If  a  precipitate  does  not  form  until  the 
specimen  becomes  cold,  it  is  suggestive  of  albumose. 

Potummm  Ferrocyanide, — This  test  is  extremely  sensitive,  and  req 
that  the  urine,  when  of  high  specific  gravity^  vshould  be  diluted. 
test-tube  is  to  be  one-fourth  filled  with  the  transparent  diluted  \mn%^ 
which  is  then  to  be  acidified  with  acetic  acid.     K  an  opacity  occurs, 
may  be  due  to  uucleoalburain  (mucin),  globulin,  urates,  or  resins,  and" 
the  specimen  is  then  to  be  filtered  and  a  few  drops  of  a  ten  per  cent,  solu- 
tion of  potassium  ferrocyanide  are  to  be  added.    The  slightest  trace  of 
albumin  is  shown  either  at  once  or  in  a  few  minutee  by  an  opadtyi 
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while  a  larger  quantity  is  indicated  by  a  flocculent  precipitate.  Globulm 
and  albiimose,  if  prejsent,  are  dissolved  by  halting  the  fluid. 

An  approximate  test  of  the  quantity  of  albumin  present,  sufficient  for 
practical  purposes,  is  fiirnished  by  boiling  a  specimen  of  urine  and  add- 
ing one- tenth  of  its  volume  of  dilute  nitric  acid  and  allowing  the  sedi- 
ment to  settle.  If,  according  to  Klemperer,  after  several  houi-s  the  fluid 
is  simply  opaque,  a  trace  of  albumin,  oue-hundredth  per  cent.,  is  indicated* 
If  the  conca\'c  portion  of  the  test-tube  is  filial  with  the  sediment,  five- 
hundred  ths  ji^r  cent,  are  represented.  If  the  sediment  occupies  one- tenth 
of  the  vohime  of  urinCj  it  approximates  one-tenth  per  eent^  ;  if  one-fourth 
of  the  volume  of  urine,  twenty-five-hundredths  per  cent ;  if  one-third  of 
the  volume  of  urine,  five-tenths  per  cent.  ;  and  if  one- half  of  the  volume 
of  urine,  one  per  cent.  If  the  coagulated  albumin  reaches  tlie  surtace 
of  the  urine^  it  represents  from  two  to  thiee  per  cent*  of  albumin.  In 
the  nitric  acid  test  the  thickness  of  the  layer  of  albumin  in  friietions  of 
an  inch  is  estimated  by  Hofmann  and  Ultzmann  to  cori'espond  to  the  like 
fractions  of  one  per  cent.  For  example,  a  thickness  of  one-fourth  of  an 
inch  indiciites  twenty -five-hundredths  per  cent,  of  albumin. 

Esbach-s  albnminimeter  offers  a  convenient  means  of  approximately 
determining  the  quantity  of  albumin.  In  a  gmduated  tube  definite  pro- 
portions of  urine  and  the  fu'f^cipitating  i*eagent  are  mixed  and  allowed  to 
stand  for  twenty-four  houi-s*  According  to  the  height  of  the  sediment  is 
the  percentage  of  albumin  determined.  The  chief  value,  however,  of  the 
Eeba<!h  tube  is  in  the  comparison  of  albuminous  precipitates  in  sucoeBsive 
examinations  of  the  urine  of  the  same  patient. 

A  trace  of  albumin  htus  so  often  been  found,  especially  by  means  of 
delicate  tests,  in  the  urine  of  apparently  healthy  individuals,  perhaps  for 
a  short  time  only  and  in  consequence  of  especial  exciting  causes,  that 
it  is  generally  admitted  that  albumiuiiria  is  not  necessarily  an  evidence 
of  disease,  A  distinction  is  hence  drawn  between  a  phifmolo^kal  and 
a  pathological  albumin uriii,  although  the  border-line  is  not  to  he  sharply 
defined.  Among  the  causes  of  the  former  are  pregnancy,  in  which 
albumin  has  been  found  in  the  urine  in  more  than  one-half  of  a  consider- 
able number  of  cases,  the  C-atiug  of  large  quantities  of  tbod,  especially  if 
abundantly  alhuminons,  as  eggs  and  cheese,  extreme  mental  or  muscular 
activity,  and  cold  baths.  Such  an  albuminuria^  in  \irtue  of  its  depend- 
ence upon  physiological  functions  and  its  recurrence  with  the  excessive 
use  of  these  functions,  and  from  the  fact  that  it  is  of  most  frequent  occur- 
rence among  the  young,  even  the  new-lx>rn,  has  also  been  en-lled  fnnc- 
tion<tl,  iramifot%  cj/cUe,  iHtermiUent,  or  the  album inuriu  of  adoIeHeeiice.  Da 
Casta  chills  attention  to  the  frequent  association  of  uric  acid  and  oxaluria 
with  this  variety  of  albuminuria,  and  is  inclined  to  attribute  the  hitter 
to  disturbances  in  the  kidney  caused  by  the  excretion  of  uric  acid  or 
oxalates, 

FaihoJogiml  alhuminuria  may  also  occur  as  a  transitory  condition  inde- 
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pendent  of  any  serious  disease  of  tlie  nrinary  apparatus.     It  is  more  or 

less  constantly  present  in  aeute  infectious  diseases,  especially  typhoid 
fever,  acute  rlieuniatLsra,  pneumonia,  erysipeliis,  and  tonsillitis,  and 
appears  in  convalescence.     Such  an  albuminuria  is  calle*!  fi^riU  or  in/ei 
tioits,  and  is  regarded  by  some,  especially  when  casts  are  present, 
evidence  of  the  first  stage  of  a  nephritis.     In  chronic  diseases,  especiall] 
those  associated  with  niodiiications  in  the  composition  of  the  blood, 
antemia,  leuktemia,  pseudo-leukfemia^  purpura,  and  scnirvy,  albuniinnrij 
may  be  present,  and  is  to  be  regarded  as  pathological.    It  may  also  occt 
in  neurasthenia,  niigraiuey  chorea^  epilepsy,  delirium  tremens,  and  eerebr 
hemorrhage,  and  is  then  classified  as  a  neurotic  albHminuria.    A  transitor 
pathological  albuminuria  may  be  present  in  acute  diarrhcea,  in  incar^* 
cerated  hernia,  and  in  jaundice.     The  albuminuria  associated  with  dis- 
ease, of  the  urinary  apparatus  is  always  to  be  regarded  as  pathological|] 
and   may  Im  either  transitory  or  permanent.     The  former   occurs 
localized  lesions  of  the  kidney,  as  hemorrhagic  infarction,  abseesBeSy  or 
tumors  of  this  organ ;  also  in  prolonged  retention  of  mine,  especially; 
when  caused  by  obstruction  of  the  m^eter  from  compression  or  a  twist  [ 
It  may  be  transitory  or  permanent  according  to  the  c^iuse  in  active  and 
passive  congestions  of  the  kidney  and  in  the  inflammations  and  de^nera-' 
tions  of  this  organ,  including  the  nephritis  of  pregnancy. 

The  diagnosis  of  a  physiological  aibuniiuuria  should  be  made  idtl 
caution,  since  evidence  of  a  nephritis  may  eventmxily  appear,  and 
causes  productive  of  the  physiological  variety  may  aggravate  a  patho*] 
logical  albuminuria.  An  albuminm'ia  may  be  regarded  ii^^  physiological  1 
when  it  is  slight^  and  when  its  existence  and  duration  are  dependent  upon 
the  presence  and  persistence  of  the  causes  aliove  mentioned.  Freciuenl 
and  periodical  examinations  of  the  urine  are  therefore  necessary  in  doubt- 1 
ful  cases  iMdbre  freedom  from  renal  disease  can  be  positively  asserted* ' 
On  the  contrary,  the  albuminuiia,  whether  slight  or  severe,  transitory  of  1 
pei-sistent^  is  to  be  regarded  as  pathological  when  not  attributable  to  I 
physiological  conditions  or  when  associated  with  evidence  of  disease  off 
the  urinaiy  apparatus.  Its  persistence  ofl[ei*s  important^  although  no 
essential,  evidence  of  its  pathological  nature* 

The  prognosis  of  albumiuuriay  whether  physiological  or  pathologicaly 
depends  upon  the  caus<?  and  the  possibility  of  the  removal  of  the  latterJ 
If  the  albuminuria  is  persistent^  its  prognosis  is  more  serious  than  if  ill 
is  transitory  or  intermitteut,  since  persistent  albuminuria  in  the  course 
of  time  not  infre<;[uently  becomes  associated  with  other  evidence  of 
disease  of  the  kidney.  The  mere  loss  of  albumin  has  no  esp<*cial  sig- 
nificance, since  it  may  be  excessive  in  acute  nephritis  and  recovery  take 
place,  and  is  least  in  chronic  fibrous  nephritis,  the  pit>gnasis  of  which 
is  hopeless. 

Globulinuria. — Globulin  may  be  tested  for  by  diluting  a  considerable 
quantity  of  urine  with  distilled  water  to  a  specific  gravity  of  1001  or : 
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If  globulin  is  present,  a  white  precipitate  forms  on  the  addition  of  a  few 
drops  of  dilute  acetic  acid* 

Nucleoalbuminuria. — Of  the  other  albuminons  substances  which 
may  be  found  in  the  urine  uucleoalbumin  and  albuinose  (hemialbuiMose 
or  propeptone)  may  be  mentioned.  Kucleoalbnmin  is  precipitated  by 
acetic  acid,  and  is  insoluble  in  an  excess  of  this  reagents  Such  a  pi-e- 
cipitate  was  formerly  called  mucin^  and  was  considered  to  be  a  noi'uial 
constituent  of  the  urine,  and  to  be  increased  in  inflammation  of  the 
mucous  membrane  of  the  urinary  tnict  liecent  investigationSj  how^ever, 
show  that  two  md)stances  have  been  called  mucin,  the  one  true  mucin  (a 
glyeoproteid  which  induces  copper)  and  the  other  nucleoalbumin.  The 
former  has  ncTer  been  found  in  the  urine  ;  but  nucleoalbumiu  is  con- 
stantly present,  and  is  found  in  excess  in  catarrhal  affections  of  the  uri- 
narj'  tract.  Xueleoalbumin  is  tested  for  by  adding  three  times  as  much 
w^ater  to  the  quantity  of  urine  to  be  examined,  filtering,  if  necessary, 
and  adding  an  exoess  of  aoetic  acid  to  the  fiuid,  when  nucleoalbumiu 
is  precipitated. 

Albumosuria,  Peptonuria*— The  recognition  of  albumose  in  tbe 
urine  hns  liecome  of  importance  of  late  years,  since  it  requires  to  be 
differentiated  from  a  group  of  albumoses  whose  presence  in  the  urine  has 
been  designated  peptonuina,  Albumose  or  propeptone  is  considered  to 
represent  that  stage  of  the  products  of  the  digestion  of  albuminous  sub- 
stances intmediately  preceding  the  ultimate  result,— peptoue.  Kiihne 
found  that  what  had  been  called  peptone  represented  a  series  of  albu- 
moses, and  limited  the  term  peptone  to  substances  not  precipitated  by 
ammonium  sulphate*  The  term  albumosuria  or  propeptonuria  as  now 
used  designates  the  presence  of  albuminous  substances  soluble  in  heat, 
precipitated  by  cold  and  a  concentrated  solution  of  ammonium  sulphate, 
and  presenting  the  biuret  reaction,  A  pure  albumosuria  may  Ix^  sus- 
pected if  nitric  acid  causes  a  precipitate  in  the  urine  w^hich  is  dLssolved 
by  heat  Usually,  however,  albumosuria  and  albuminuria  are  combined, 
and  the  precipitate  caused  by  nitric  acid  is  only  partially  dissolved  by 
heat  and  retui^ns  when  the  urine  is  cool.  To  determine  the  presence  of 
albumose  in  such  cases  the  urine  must  first  be  freed  from  albimiin.  The 
specimen  to  be  examined,  if  concent rate^d,  must  be  diluted  with  water, 
since  albumose  is  insoluble  in  a  concentrated  saline  solution.  It  is  acidi- 
fied with  acetic  acid.  One-sixth  of  its  volume  of  a  concentmted  solution 
of  common  salt  is  added,  and  the  mixture  boiled  and  filtered  while  hot. 
The  presence  of  albumose  is  indicated  by  an  opacity  or  precipitate  as  the 
filtrate  becomes  cooL  This  result  also  takes  place  when  ""a  concenti-ated 
solution  of  ammonium  sulphate  is  added.  Buch  albumosuria  or  pro- 
peptonuria has  been  found  in  osteomalacia,  bone  tumors*  scarlet  fever, 
measles,  pemphigus,  and  urticaria,  and  we  have  observed  it  in  a  case  of 
myxoedema.  Senator  has  repeatedly  found  albumosuria  to  precede  and 
follow  albuminuria,  also  to  alternate  with  it. 
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According  to  Staxielmanii's  researches,  peptone  never  occurs  in  fresh 
nrine,  although  it  is  possible  for  it  to  t>e  present  in  pntrid  albominotis 
nrinej  sinc^  peptone  may  arise  from  the  action  of  putrefactive  orgaiiiaiiis 
on  albumin.  What  is  called  peptonuria  is  apparently  an  albumosuria, 
due  to  the  presence  in  the  urine  of  the  albumoses  to  be  detected  by 
Salkowsk^s  test  Such  albumoses  arise  from  the  destruction  of  oeUs» 
especially  pus-corpusclee,  and,  according  to  Senator^  their  appearance  in 
the  mine  is  indic-ative  of  the  near  approach  of  the  crisis  of  pneumoniiir 
and  of  the  suppurative  nature  of  an  empyema,  peritonitis,  or  meningitis^ 
Balkowski*s  test  is  to  be  applied  as  follows.  Filter  the  boiled  urine  in 
which  albumin  is  precipitated  and  albumose  is  dissolved.  Fifty  cubic 
centimetres  of  thi^  urine  are  acidilied  with  five  cubic  centimetres  of  hydro 
chloric  acid,  and  a  precipitate  obtained  with  phosphomolybdic  acid.  The 
precipitate,  heated  for  a  few  minutes,  adheres  to  the  l>ottom  of  the  dish. 
The  free  fluid  is  poured  off,  and  the  precipitate,  after  having  been  washed 
with  distilled  water,  is  dissolved  in  five- tenths  of  a  cubic  centimetre  of  a 
dihit-e  solution  of  caustic  soda  (specific  gravity  1.16).  A  deep  blue  color 
is  formed  which  becomes  yellow  when  he^t  is  applied,  the  more  rapidly 
if  a  few  more  drops  of  the  solution  of  caustic  soda  are  added.  After  the 
fluid,  poured  into  a  test-tube,  is  cold,  add,  drop  by  drop,  with  shaking^ 
a  one  per  cent,  or  two  per  cent  solution  of  sulphate  of  copper.  If 
"  peptone- ^  be  present  the  fluid  will  become  red. 


FIBRINURIA. 

Fibrin  is  rarely  found  in  the  urine  except  as  a  clot  in  hiBmatnria 
chyluria.  The  clots  are  usually  present  when  the  urine  is  passed,  but 
may  first  appear  after  tlie  urine  has  been  voided.  In  severe  inflammar 
tion  of  the  urinaiy  tract  the  ptissage  of  the  clots  may  be  associated  with 
renal  colic  and  obsti'ucted  urination.  Von  Jaksch  records  the  occurrence 
of  spiral  membnines  composed  of  fibrin  and  nucleoalbumin  (mucin)  as 
evidence  of  a  membranous  ureteritis  analogous  to  membranous  colitis. 

UTHURIA     URATURIA.     URICACIDURIA. 

English  writers^  in  particular,  have  attached  a  considerable  decree  of 
importance  to  the  presence  in  the  urine  of  the  brick-dust— lateritioo^— 
sediment,  consisting  chiefly  of  sodium,  potassium,  and  ammonium  urateBp 
and  of  uric  acid.  The  precipitation  of  these  constituents  of  the  urine 
occurs  under  normal  conditions  in  an  acid  concentrated  urine,  espeeially 
in  cold  weather.  The  pigmented  amorphous  iimtes  are  easily  dissolved 
by  warming  the  mlnCj  while  the  i-eddish  ciystals  of  uiic  acid  suggest 
grains  of  pepper  or  sand^  and  sufficiently  characteristic  shapee  are  SNO 
with  the  microscope* 

The  frequent  appearance  of  the  brick-dust  sediment  in  acute  inflam- 
matory aff'ections  with  profuse  elimination  of  liquid  from  the  skin  or 
intestine,  as  in  rheumatic  fever,  pneumonia,  and  gastro-enteritia,  is  wbD 
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known.     Although  an  increased  production  of  nric  acid  and  urates  is 

recognized  as  taking  place  in  fever,  it  is  not  essential  in  tbe  production 
of  litliui'ia,  since  the  latter  is  often  found  in  healthy  and  vigorous  indi* 
viduals.  It  is  recognized  that  in  gout  an  increased  elimination  of  uric 
acid  at  times  takes  pUioej  and  that  a  deposition  of  m-ates  takes  place  in 

t  various  parts  of  the  body,  especially  in  the  joints,  although  at  the  time 
of  the  deposition  the  excretion  of  uric  acid  may  be  diminished.  The  dis* 
covery  of  mic  acid  in  the  blood  and  lymph  in  such  cases  htus  led  to  the 

I    consideration  of  gout  as  the  extreme  illustration  of  a  uric  acid  diathesis. 
In  leuloeinia  there  is  also  an  increased  elimination  of  mlc  acid,  but  with 
the  exception  of  these  two  diseases  it  is  doubtful  whether  there  are  any 
in  which  a  persistent  increase  in  the  elimination  of  uric  acid  occui'S. 
I  The  association  of  various  disturbances  of  digestion  with  symptoms 

of  fimctional  nervous  disturbance,  as  easily  induced  exhiiustion,  uTita- 
bility,  or  depression,  and  headaches,  with  a  brick-dust  sediment^  sand,  or 
gravel,  was  attributed  by  Murchison  to  functional  disorders  of  the  liver 
resulting  in  the  production  of  a  disease,  lithiemia,  the  conspicuous  symp- 
tom of  w^hich  was  the  lithuria  or  uraturia.  Inasmuch  as  similar  symp- 
toms occur  in  the  absence  of  the  briek-dust  sediment,  even  m  alkaline 
nrine,  either  with  the  deposition  of  phosphates,  phosphaturia,  or  with  the 
abundant  presence  of  calcium  oxalate  in  the  urine,  oxaluria,  and  as  the 
brick-dust  sediment  takes  place  under  various  physiological  conditions^ 
it  is  obvious  that  this  sediment  is  not  pi-oof  of  an  increased  formation 
of  uric  acid  or  of  a  uric  acid  diathesis.  There  is  no  proof  that  lithuria 
is  connected  with  disturbances  in  the  function  of  the  liver,  and  the  use 
of  the  term  Mthtsmia  should  not  imply  that  the  existing  disturbances  are 
in  any  way  attributable  to  an  excess  of  uric  acid. 

OXALURIA. 

Crystals  of  calcium  oxalate  are  to  be  found  in  the  urine  of  healthy 
persons  as  well  as  in  that  of  the  sick*  They  may  form  in  the  urinary 
tract,  or  first  appeal*  after  the  urine  has  been  voided,  fix>m  the  progi-es* 
sive  decomposition  of  acid  sodium  phosphate,  which  is  the  most  impor- 
tant agent  in  holding  them  in  solution,  and  are  easily  to  be  recognized 
as  the  fiimiliar  octahedral  or  dumb-bell  crystals.  They  are  present  only 
in  acid  urine,  and  Fiirbringer  has  shown  that  the  number  of  crystals  seen 
with  the  micro8coi>e  does  not  indicato  the  quantity  of  oxalic  acid  present. 
Oxaluria  becomes  increased  when  certain  articles  of  food,  especially  to- 
matoes and  rhubarb,  are  taken.  Its  presence  may  alternate  in  the  same 
case  with  that  of  uric  acid  and  the  urates  in  the  urine.  Oxaluria  is  of 
frequent  occurrence  in  saccharine  diabetes^  in  which  it  may  be  followed 
by  glycosuria.  Its  association  with  jaundice,  spermatorrhcea,  digestive 
disturbances,  and  neurasthenia  is  to  be  recognized. 

As  in  lith^emia,  the  combination  of  digestive  disturbances,  especially 
flatulence,  with  mental  and  bodily  fatigue  on  slight  exertion,  listlessness, 
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beadiiebe,  wakefulness,  mentiil  depres^iion,  backache,  and  crystals  of  caldc 
oxalate  in  the  urine,  is  regarded  as  characteristic  of  an  oxalic  acid  diath- 
esis and  classified  as  oxaluria.  As  has  been  stated  concerning  lithsBmia, 
the  origin  of  oxalic  acid  in  the  l>ody  is  obscure.  The  methods  of  deter- 
mining its  absolute  increase  l>t?loiig  rather  to  the  laboratory"  than  to  the 
bedside,  and  the  symptoms  regarded  as  due  to  its  presence  in  excess  occur 
independently  of  an  oxaluria  and  of  any  special  chemic^  modification 
ill  the  composition  of  the  urine- 

The  escape  of  excessive  quantities  of  crystals  of  calcic  oxalate  may 
mechanically  irritate  the  urinary  passages  and  produce  pain  in  the  ureter 
or  the  uretluu*  An  occasional  red  blood -corpuscle  may  be  found  in  the 
urine  under  such  cirennistances. 

The  relation  of  oxalates  to  conditions  of  the  nervous  ^^sfcem  is^  from 
a  physiological  and  a  pathological  st^nd-point,  extrt»mely  obscure.  In 
ordinary  melancholia  there  Is  C4>mmouly  a  severe  oxaluria,  which  is  with 
difficulty  remtKlie*lj  and  in  which  the  mental  symptoms  do  not  improve 
with  k>ssening  or  disappearance  of  the  oxalic  acid.  On  the  other  ha&d, 
there  are  cases  especially  occiu^ring  in  young  men  in  which  malaise  aad 
great  repugnance  to  mental  and  bodily  exercise  are  associated  with 
marked  depression  of  spirits,  without  other  pronounced  symptoms  except 
the  presence  of  oxalates  in  the  urine,  and  in  which  nitrohydrochlorie 
acid  acts  as  a  specific,  causing  the  various  symptoms  to  disappc^ar  pari 
pmeu  with  the  oxalates.  Exercise,  regulation  of  the  diet>  and  the  avoid- 
ance of  sweets  and  ijidigestible  materials  may  be  of  ser\noe  in  thes*?  cases; 
but  nitrohydrochlorie  acid  Is  the  main  element  in  effecting  a  cure.  From 
five  to  seven  drops  of  the  freshly  prepared  acid  should  be  given  three 
times  a  day. 

PHOSPHATURIA. 
Sodium  and  potassium  phosphates  and  caleium  and  magnesium  phos- 
phates are  precipitated  in  a  neutral  or  alkaline  urine,  and  the  ammonio- 

magnesic  or  triple  phasphates  are  abided  if  an  ammoniacal  fermentatioD 
takes  place.  This  pi'ecipitation  may  occiir  within  the  body  if  alkaline 
salts  are  abundant  in  the  food  or  drink  or  are  used  as  medicines.  The 
appearance  of  the  crystals  is  sufficiently  characteristic  for  diagnostic 
purposes,  and  the  addition  of  an  acid  causes  them  to  disappear.  The 
occurrence  of  a  phosphatic  setliment  is  no  evidence  of  an  absolute  in- 
crease of  the  phosphoric  acid  in  the  urine,  to  which  alone  the  term 
phosphaturia  should  l>e  applitNi  and  which,  like  the  absolute  increase 
of  oxalic  acid  J  must  be  determined  in  the  laboratorj'.  An  increased 
elimination  of  phosphates  takes  place  iu  meningitis,  in  epileptic  con- 
vulsions, in  saccharine  diabetes,  and  in  leukiemia.  In  dialK^tes,  phos- 
phahn-ii,  like  oxaluria,  may  alternate  with  glycosuria.  Tessier  hai 
applied  the  term  phmphtith  iJmhdeH  to  a  class  of  cases  in  which  phos- 
phaturia  and  polyuria  are  combined  with  loss  of  flesh  and  strength. 
Persistent  alkalinity  of  the  urine  with  a  phosphatic  sediment  is  fro- 
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queiitly  observtHl  in  persons  suflering  from  indigestion,  a^^peeially  the 
%^arietj'  due  to  a  deliciency  of  hydrcK^liknic  acid.  Such  patients  coniphiiu 
of  inenttil  and  physical  weakness,  backache,  and  sexual  irre^iIaritievSj  aud 
are  confspieuously  ueumsthcuic  *>r  li,\pochondriacaL  They  lriH|ueiitly 
TCgard  the  sediment  iis  e\idence  of  inliauiniation  of  the  bladder  or  of 
Spermatorrhoea,  antl,  thrim^h  ignorance  of  its  nature,  often  bt*eome  the 
Tictinis  of  cluirlatans. 

In  certain  easels  uf  iieuiaNtheuia  tliere  is  an  extraordinary  hicn^ase 
in  the  cdiininatitui  of  the  phosphates,  but  we  know  of  no  spccitic  medi- 
cation  espeinally  iuhipted  to  such  ciist'S,  Sexual  intcrc^ui'se  should  be 
altogether  or  in  ^n*eat  part  intt^rdietcd.  When  there  is  danger  of  the 
formation  of  phospliatic  calculi,  boric  or  benzoic  acid  should  be  admin- 
isteredj  as  urine  deposits  phosphates  much  less  readily  when  acid  tliau 
when  alkaline, 

CYSTINURIA. 

Cystin  rarely  occurs  in  the  ui'iue,  and  is  seen  as  hexagonal  plates,  to 
be  recognized  by  the  microscope,  Cystinuria  is  found  more  often  in 
young  pen%onKj  at  times  in  seveiiil  membt^rs  of  the  siime  family,  and 
ha8  been  observed  by  Ebsteiu  combint^l  with  albuminuria,  both  of  which 
simultaneously  disiippeared  in  acute  rheumatism.  Its  presence  is  incon- 
stant, and  the  quaidity  eliminaknl  is  variable.  The  clinical  impoitanee 
of  this  condition  is  due  to  the  fact  that  a  chanicteristie  calculus  may 
be  formed,  to  l>e  recognized  by  its  smoothj  yellow,  translucent  appear- 
ance and  crystal  line  fracture.  The  presence  of  sulphur  in  cystin  and 
in  the  taurin  of  the  bil€%  and  tlie  oceuiTence  of  a  csLse  of  cystinuria  with 
chronic  biliary  obstruction,  have  suggest 4^d  that  cystin nria  may  hi'  due 
to  disturlrance  of  the  function  of  the  liver,  a  view  disproved  hy  the  ob- 
servation that  in  eystinuria  there  is  an  increiised  elimination  of  sulphur 
in  the  bile.  Eaumann  and  IJdranszky  have  found  diamines  (cadaverincj 
puti*escine),  which,  accoixiing  to  Brieger,  are  due  to  specihc  bjicteria,  in 
the  urine  and  in  the  fieces  in  cystinuria.  Init  not  in  normal  feces :  hence 
they  suggest  that  diaminiu*ia  and  cystinuria  nmy  be  due  to  the  same 
cause. 

GLYCOSURIA.  MELITURIA. 
These  terms  are  applied  to  the  prest^nee  of  gi'ape  sugar,  glucose,  in  the 
ni*in€.  Other  varietie^s  of  sugar,  hb  milk  sugar,  muscle  sugar,  fruit  sugar, 
and  pentose  rarely,  may  lie  found.  Baumann  stat*»s  that  tiuces  of  sugar 
are  present  in  nor uud  urine,  and  a  distinction  is  hence  to  Ix'  dmwn, 
a£  in  albuminuria,  bt*twet*n  a  pfnfshloff^iCfd  and  ^ paihofo^iral  f/lymmria. 
Usually  the  quantity  of  sugar  found  under  physiological  conditions  is  so 
small  that  its  pn^sence  is  to  l>e  n^cognized  only  by  the  most  delicate  tests. 
A  physiological  glycosuria  Ix^comes  important  only  when  considerable 
quantities  of  sugar  recognizable  by  ordinary  tests  ai'e  found  in  the  urine. 
It  may  result  Irom  the  excessive  use  of  sngarj  three  or  four  ouuces  daily, 
and  ceases  with  the  removal  of  the  cause,  alimeifitary  glycosuria.     Ijodo- 
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suriaj  milk  sugar  in  the  urme,  has  bet^n  repeat^ly  found  in  pregnaner, 
especially  after  cliildbiitL,  wlieix  abundant  milk  is  retained  in  the  bresi^t. 
Such  urine  does  not  react  to  the  fermentation  test,  although  polarizing 
light  to  the  right, 

Patliological  glycosuria  may  l>e  divided  into  the  transitory  and  per- 
manent varieties.     The  former  oecui-s  nn  a  i-are  complication  of  the  dis«ttse 
in  which  it  is  i> resent^  and  has  l>een  observed  in  cerebral  bemorrIiag«^ 
in  cerebrospinal  meningitis,  and  in  disease  of  the  brain  in  the  vidnit; 
of  the  fourth  ventricle,  in   injuries  to  the  head,  according  to  Hi 
and  Ogden,  in  infectious  diseases,  as  typhoid  and  malarial  fevers,  chok 
diphthi*ria,  iufluenzaj  and  scarlet  fevrr,  in  gout,  and  in  diseaaes  of 
heart,  lungs,  and  liverj  especially  in  fibrtuis  hepatitis.     It  has  also 
observed  in  poisoning  from  opium,  chloral,  and  carbonic  oxide  gas, 
may  be  experimentally  produced  in  a  variety  of  ways, — f.^.,  by  pn 
ture  of  the  fourth  ventricle,  by  intravenous  injection  of  salt  solutions, 
by  poisoning  witli  aniyl   nitrite  or  phloridzin.      Permanent  glyt 
is  the  easential  chamctt^ristic  of  diabetes  mellitus,  in  which  disease  it^ 
may  l>e  found  in  the  absi^nce  of  other  symptoms^  the  quantity  of  sugar 
becoming  gradually  incre^ised  on  a  saccharine  and  starchy  diet,  ^M 

The  tests  in  common  use  for  the  detection  of  glucose  in  the  urine  apd^ 
those*  of  Moore,  Tromnier,  Fehling,  and  the  fermentation -test     Albumin  ift 
fii-st  to  l>p  sought  for,  and,  if  present,  eliminated  by  boiling  and  filtration- 

Moore's  TeHt—Mlx  with  the  suspected  uriin^  in  a  test-tube  one-thl 
of  its  volume  of  liquor  potaasce.     A   precipitate  of  earthy  phosphate 
takes  place.     Heat  the  ui>per  portion  of  the  fluid,  which  becomes  ofi 
dark'brown  color  if  sugar  is  present  5   in  normal   urine  a  light-brov 
color,  attributed  to  the  prt?sence  of  *' mucin,''  frequently  develops. 
the  addition  of  a  drop  or  two  of  stn>ng  sulphuric  acid  to  the  brown  mlu- 
tion  when  cold,  the  odor  of  burned  sugar  is  produced  if  the  brown  color 
is  due  to  the  presence  of  ghicose.    This  test  is  only  of  i-elative  value,  sim^ 
a  brown  color  is  often  produced  in  the  absence  of  glucose,  and  small 
qmmtities  of  the  latter  may  escape  recognition. 

Tmmnier^s  Test.— -Mix.  with  the  suspected  urine   in  a  te«t-tube  one- 
third  of  its  volume  of  liquor  potassje.     Add  a  few  drops  of  a  solutio 
of  cupric  sulphate  (1  to  10),     A  bluish-gret^n,  floccnlent  precipitate 
hydrated   copper  oxide   forms.     If  sugar  is  pres«»nt  the  precipitate 
dissolved  on  shaking,  and  the  fluid  l>ecomes  dark  blue.     Drops  of  the" 
copper  solution  are  to  be  addetl    ilh  long  as  the  yirecipitate  is  dissolved. 
The  UHxtnre  is  then  heated,  and  the  mpid  formation  of  a  reddish -yellow 
precipitate  of  cuprous  oxi<h*  Ijefore  the  boiling  point  Ls  reached  indiiratc 
the  presence  of  glucose*.     This  test  Ls  of  no  value  unless  uiore  than  one- 
of  one  per  cent,  of  glucose  is  present  in  the  nrina     The  solution  of  cuprif 
sulphate  should  l3e  added  drop  by  drop,  since  an  excess  of  this  re»gea 
may  prevent  its  reduction.     The  eupric  oxide  may  also  be  reduced 
concentrated  lu'ine  containing  a  large  quantity  of  uric  acid  and  uratci^ 
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in  the  presence  of  creatiniiie,  alkaptorij  breiizkiitechinj  h^^droeliinone, 
nmein,  or  bilinibin,  and  after  the  use  of  bt^nzoio  a<^id,  salicylic  acid, 
glyeeriii,  chloral,  phciiacetiii,  morphiiiCj  or  chlorolbrni.  Such  sources  of 
error  may  be  overcome  by  diliitiog  the  concenti-ated  urine  with  thi^e  or 
four  times  its  volume  of  water ;  l>y  shaking  the  test-tube  containing  the 
pigmented  uriue  in  which  a  pinch  of  auimal  charcoal  hajs  beeu  added, 
filtering  the  specimen,  and  testing  the  filtrate  j  and  by  avoiding  the  use 
of  the  abtjve- mentioned  drugs. 

FehUng'ji  Trat,  — ^This  test  also  depeuds  upon  the  reduction  of  copper 
which  is  dissolved  in  Rochelle  i«ilt.  Fehliug\s  solution  is  best  made  by 
the  immcHliate  inixtui'c  of  solutions  of  iti^  ingredients  separately  preserved. 
For  this  purpose  34JM  grammt^  of  cnpric  sulphate  are  to  \h^  dissolved 
in  500  cubic  centimetres  of  water  and  kept  in  a  bottle.  In  another  bottle 
is  to  be  preserved  a  solution  of  175  grammes  of  Rochelle  salt  in  100  onbic 
centimetres  of  caustic  soda,  specific  gravity  1,34,  and  diiiSolved  in  500 
cubic  centimetres  of  water.  A  mixture  of  equal  quantities  of  tht^se  fluids 
is  Fehling  s  solution.  A  drachm  of  this  solution  is  to  be  poured  into  a 
test-tube,  and  two  or  thrt^  times  ixs  much  water  should  Im*  tuidM  if  the 
pr€^senee  of  a  high  sptH'ifie  gravity  of  the  uriue  does  not  suggest  a  con- 
siderable qunntity  of  glucose.  The  solution  is  boiled  to  test  its  efficiency, 
since  in  old  solutions  of  Ro(*helle  sjilt.  iircKluct^  of  dect»mposition  may 
arise  which  reduce  the  copper.  If  the  al>seuce  of  such  products  is  thus 
shown,  au  equal  quantity  of  uriue  is  added,  the  miTcture  heated,  and  a 
reddish -yellow  precipitate  of  cuprous  oxide  takes  place  when  glucose  is 
prestmt.  The  pereentag**  of  glucose^  may  also  be  det4^rmin(*d  by  the  use 
of  Fehling' s  solution,  10  cubic  centimetres  of  which  corresp4)nd  to  0.05 
graniuie  of  glucose,  and  the  uecessaiy  apparatus,  solutions,  and  direct  ions 
combined  for  this  purposfi  may  be  bought. 

Fermentation -Trat* — Sources  of  error  arising  from  the  reduction  of 
copper  l>y  other  agents  than  glucose  may  be  avoided  by  the  fermentation 
of  the  urine,  which  has  a  further  advantage  in  permitting  a  ready  approx- 
imate determination  of  the  percentage  of  glucose  when  it  is  above  one- 
tenth  per  cent.  ThLs  constituent  alone  in  the  urine  causes  alcoholic  fer- 
mentation- AlK)ut  four  ounces  of  urine  are  pour**d  into  a  bottle,  half 
a  cake  of  finely  subdivided  yeast  is  added,  and  the  mixture  is  placed  in 
a  room  of  ordinary  temperature  until  the  fermentation  caus<nl  by  the 
glucose  is  ended,  usually  in  the  course  of  tweuty-four  hours.  The  spc^citic 
gi'avity  of  the  fluid  is  then  compared  with  that  of  another  sample  of  the 
urine  which  has  been  set  aside  and  ex]>osetl  to  the  same  circumstances 
as  the  fermented  urine,  excepting  the  a+lditicm  of  yejust.  According  to 
Roberts,  each  degree  of  density  last  corresponds  t-o  one  grain  of  glucose  in 
the  ounce  of  urine, — jt.f.,  0.219  i>er  cent.  Hence  the  percentage  of  sugar 
present  is  ascertained  by  multiplying  the  ditferenee  between  the  specific 
gravities  by  0.219.  The  simplicity,  convenience,  and  practical  accuracy 
of  this  test  make  it  generally  applicable. 


DIBEA&E8  OF  THE   KIDKKYS. 


1013 


HYDROTHIONURIA. 
Brief  meotion  may  he  mtide  of  tlie  nue  oecurreuce  iu  the  urine  of 
sulphurettol  hydrogen*  Its  presseuce  is  usuiilly  indicative  of  an  iibnor- 
inal  eommuiiimtioii  lx*tween  tin*  intestine  and  (lie  urinary  tract,  but,  the 
possibility  of  auto-intoxie^iliou  by  the  absorption  of  suli>huretfced  hydro- 
gen from  the  intestine  beiug  recognijeed,  it  is  conceivable  that  this  gas 
may  bt*  excreted  with  the  eonfttituents  of  the  urine,  or  that  it  may  enter 
the  bladder  from  the  intestine  by  diftusiun  through  the  intei^veuing  tis- 
sues*   The  siguificunce  of  hydrothiouuria  is  at  present  mei*ely  BUggestive, 

CASTS. 

Among  the  most  imporhmt  of  the  morphological  constitnentB  i)f  the 
urine  are  i^nstn  of  the  urinary  tubuh\s.  They  differ  in  composition  imd 
appearance^  and  are  always  evidence  of  a  pathological  condition,  although 
their  diagnostic  and  their  prognostic  significance  vaiy  within  wide  limiti^. 
They  are  pivsent  in  the  uriue  in  various  (luantitit^,  are  usually,  although 
not  neeeasarily,  aj^*ciated  with  album iuuria,  and  are  most  easily  foiuid, 
when  few,  by  permitting  the  urine  to  stand  for  seveml  hinn-s  iti  a  coni- 
cal glass  reeeptnele,  that  the  easts  may  settle  in  a  limited  i>laee.  The 
use  of  the  centrifuge  permits  the  speetly  isolation  of  casts  ev*m  when  few 
in  number.  The  rapid  gro^^h  of  bacteria  in  the  uriue  makes  it  de- 
simble,  if  the  specimen  is  allowed  to  stand  for  many  hours,  to  add  an 
antiseptic,  as  thymol,  which  neither  coagulates  albumin  nor  i>recipitates 
urinary  stilts.  Hyaliue  exists  are  made  more  conspicuous  when  stained, 
and  for  this  purpose  aniline  coloi-s,  ciirmine,  hiematoxylin,  or  an  aqueous 
scdution  of  iodine  may  Ije  employed. 

The  basis  of  all  easts,  with  the  exception  of  certain  epithelial  and 
blood  casts,  is  a  hyaline  material,  which  is  probably  of  albuminons  ori- 
gin, although,  acconliug  to  Knoll,  it  is  not  identicjil  with  any  known  form 
of  albumin.  It  m  proliably  derive*!  from  the  albumin  o(  the  blood,  and 
is  either  paased  through  the  Malpighian  capillaries  or  is  secreted  by  the 
renal  epithelium,  or,  t>ei ng  trans utkni  into  the  latter,  is  theu  transformed 
into  the  cast  by  the  degenemti*>u,  death,  and  fiLsiou  fvf  the  epithelial 
celhi.  The  combination  of  various  materials  with  this  hyaline  sul>slanee 
gives  rise  to  moflifications  in  the  appeamuce  of  the  cast,  to  which  special 
terms  are  gixeri. 

Ili/alhw  emts  are  long  or  shoi't,  broad  or  narrow,  homogeneoiLs  pale 
bodies,  iu  the  form  of  cylind€:^rs,  usually  roundel  at  oue  end,  and  often 
to  be  recognized  only  by  carefiil  adjustmeut  of  the  reflecting  rairroi*  or 
by  staining.  Thomas  applies  the  term  rifUnffrokh  to  hyaliue  easts,  which 
are  unusually  long,  flattened,  often  streiiked,  btmt,  and  serpentine*  one 
end  terminating  in  a  point,  the  other  rounded  or  trsinslucent,  bniken, 
scnnetimes  bifurcated  or  fused  with  the  typical  hyaliue  cast,  with  which, 
according  to  Rovida,  it  is  identical  iu  chemical  composition.  A  dis- 
tinction betw*een  the  cylindroid  and  the  **  fuucotia'^  east  is  not  apparent 
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Waxjj  caMSj  which  also  present  a  homogeneous  appearance,  are  osnally 
short  and  broad,  yellow  and  glistening.     They  si)metimes  give  the  amy- 
loid reaction,  although  their  pi^esenee  in  in  no  way  suggestive  of  amyloii 
dlseaM*  of  the  kidney.     It  is  x>rob4ible  that  they  are  hyaline  casts  whic| 
have  been  long  retained  in  the  renal  tubules,    EpithelUd  caHt^  occur  in  U 
varieties :  the  one,  rare,  represents  the  desquamation  of  a  portion  of  tt 
coherent  epithelial  lining  of  the  straight  tubules  ;  the  other,  the  ordiiia 
epithelial  cast,  is  formed  b}^  the  agglutination  of  destiuanuited  renal  ^1- 
thelium  or  of  leukoeyte^i  within  or  upon  the  suiface  of  the  hyaline 
Grantdar  cmts  oceiii'  when  grannies  of  varioiLS  origin  ai'e  united  by  tl 
hyaline  material,  and  a  subdivision  is  made  between  fine  granular 
coarse  gninnlar  east8.     Sneh  granules  may  be  albuminoid,  resulting  froi 
a  transformation  of  portions  of  the  hyaline  cast  or  from  the  disiut 
tion  of  renal  epithelium,  leukocytes,  or  red  blood- corpuscles,  irom  a  fei 
degeneration  of  renal  epithelium  and  leukocytes,  from  the  deposition  of 
urinary  stilts,  sometimes  jis  erystals  (calcic  oxalate),  or  [rom  bacteria. 
Fattt/  rmtii  aiT  so  designatetl  when  the  gramiles  are  suflicientty  large 
11  resent  the  optical   appearances  of  fat.      The  fat-drops  result  from 
degeneration  of  cells,  and  may  l>e  present  within  the  adherent  celU 
may  appear  ;is  irregularly  grouped,  isnlated  tlrops  of  variou>s  size.     Aci 
ular  erystals  may  Ix*  f^a-nied  from  the  tat  and  project  as  spines  fix^m  t 
surface  of  the  cast*     Blood-east^  occur  in  two  varieties :  the  one  is  due 
the  clotting  of  blood  in  the  renal  tubules ;  the  4>ther  to  the  combinatioi 
of  red  blood  corj>nsclt»s  and  the  hyaline  basis  of  the  various  casts, 
red  blood-corpusch^  may  be  colored  or  decolorized,  and   homogcneoi 
brown  casts  are  at  times  to  be  found,  the  color  of  which  is  probabl 
blf Kid  pigment.      In  hiemoglobinuria  colored  casts  aiT  present,   app*ir»' 
ently  due  in  considerable  part  to  agglutinated  fragments  of  hemoglobin. 

In  general,  hyaline  easts  are  associated  with  albuminuria,  although 
they  may  be  found  when  albumin  is  absent,  as  in  cholera,  jaundice,  ami 
poisoning  with  sulphur ic  acid  or  alcohol     They  may  be  temporaril; 
absent  when  albuminuria  is  prestnit,  as  in  fibrous  nephritis  and  amyloid 
degenei-ation,  or  permanently  so  in  ch>iuria.     Although  they  are  indica 
tive  of  a  pathoh>giciil  ctuulition  of  the  kidney,  they  do  not  neceesaril 
indicate  a  *liseiLS4?<i  state  of  the  individual,  since  they  disappear  with 
tmnsitory  albuminuria^  and,  as  F.  C.  Bhattuek  has  shown,  they  may 
present  for  years,  even  combintHl  with  albuniinuTia,  in  persons  in  wh^^nt 
there  is  no  other  evidence  of  renal  cliseasc?  or  of  irritation  of  the  kidneys 
They  may  be  overlooked,  or  found  only  on  prolonged  si^rch,  or,  accordi] 
to  Sehrwald,  be  digested  by  the  prestmce  of  pepsin  in  acid  urine.     T 
cylindroids,  like  the  hyaline  casts,  are  not  chaj^cteristic  of  disease  of 
kidneys,  since  they  may  be  seen  in  normal  urine  as  well  as  in  that 
passive  congestion  of  the  kidney,  nejdiritis,  and  cystitis.     The        - 
of  fiit-drops  and  granular  corpuscles  is  indicative  of  a  fatty  degt  i 

of  oells^  and  m  especially  significant  of  a  chronic  pai*enchymatoos  or  dip 
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ftise  nephritis.  Eetl  blood- corpuscles  may  be  present  in  both  acute  and 
chronic  nephritis  as  well  as  in  renal  hemorrhage.  Baet-tTial  {*asts  in  urine 
relatively  tret*  from  bacteria  are  suggestive  of  an  infectious  pyelonephritis 
or  septic  embolism  of  the  kidney,  but  bacteria  growing  in  stale  mine 
readily  a^Uiere  to  the  surface  of  casts,  and  are  then  merely  evidence  of 
decomposition  of  the  urine. 

PYURIA. 

The  presence  of  pus-corpuseles  in  the  urine  produces  an  albuminuria, 
but  the  latter  may  l>e  due  to  the  pm^- corpuscles  alone  or  to  a  combined 
nephritis.  A  few  pus -corpuscles  in  the  urine  may  i-esult  from  a  nephritis, 
and  many  pus-Cfirpuscles  fi'om  somces  outsiile  the  kidney  may  be  asso- 
ciated with  a  nephi'itis.  It  is,  thereforCj  important  to  liscertain  to  what  ex- 
tent the  accompanying  albuminm*ia  may  depend  upon  the  x>reseuce  of  the 
pus-corpuscles.  According  to  Salkowski  and  Leubt*,  two  per  cent  of  pus 
in  the  urine  corresponds  to  one- tenth  per  cent,  of  albumiu.  The  percent- 
age of  albumin  alone  does  not  determine  the  dependence  of  its  origin 
upon  pus,  since  modei^te  pyuria,  two  per  cent,  of  pns,  may  be  associated 
with  considerable  albumiu  in  the  urine.  If  on  boiling  the  urine  a  moder- 
ate precipitate  of  albumin,  one-twentieth  to  one-twent^^-filth  of  the  volume 
of  the  mine,  m  formed,  its  exclusive  origin  fi'om  pus  is  to  be  inferred  if 
several  pus- corpuscles  are  found  in  each  drop  of  the  shaken  urine.  In 
two  per  cent',  of  pus  with  one-tenth  per  cent  of  albumin  there  are  ten  to 
fifteen  pus-corpuscles  in  each  microscopical  field.  Fewer  pus-corpuscles 
than  these  with  this  amount  of  albumin  suggest  a  simnltaneoiLS  nephritis* 
With  one-fifth  per  ceut  of  pus  there  is  merely  a  trace  of  albumin,  and 
if  pus-corpuseles  ai"e  not  present  iu  every  field  chronic  nephritis  is  to  be 
suspectedj  and  casts  should  be  s*3ught  for  by  repeated  examinations  if 
necessary.  Pyuria  may  bt^  caused  by  urethritis,  cystitis,  pyelitis,  tnlx'r' 
culosm,  or  abscess  of  the  kidney,  and  by  the  eva<"uation  into  the  urinary 
tract  of  a  perinephric  or  peritonitic  abscess  or  an  abscess  of  the  abdom- 
inal wall.  The  presence  of  epithelial  ciLsts  and  pus-corpuscles  is  sug- 
gestive of  a  pyelonephiutis,  while  characteristic  bacilli  are  indicative  of 
renal  tuberculasia 

URiEMIA. 

General  Svmptobcatology.— When  the  elimination  of  the  urinary 

constituents  is  prevented  for  some  time,  their  accumulation  iu  the  blood 
results  in  a  toxaemia  to  which  the  term  urtemia  is  applied.  Chemical  and 
experimental  investigations  have  been  unsuccessful  in  demonstrating  that 
this  toxiemia  is  due  to  any  es]>ecial  component  of  the  urine.  It  results 
fn>m  prolonged  interference  with  the  normal  secretion  of  urine,  whether 
due  to  disease  of  the  kidney  or  to  obstruction  to  the  outflow  of  urine. 
Although  the  symptoms  of  ursemia  are  usually  preceded  by  a  diminution 
in  the  quantity  of  urine,  oliffitrm,  perhaps  terminating  in  complete  sup- 
pression of  this  secretion,  anuria^  uriemic  symptoms  may  Im^  present  and 
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the  quantity  of  urine  be  normal  altbougb  its  specific  gravity  in  much 
diminished. 

The  disturbances  Irom  nnemia  affeet  particularly  the  nervous  systpia 
and  the  digestive  appai-atas,  and  accortling  to  the  rapi<lity  or  »1owni«$j 
of  their  dt?veh>pment  a  distinction  is  di'uwn  between  acute  and  ehro 
uneinia,  although  there  is  no  sharply  defined  line  of  demarcationj  and 
violent  symptoms  of  acute  unemia  may  develop  in  a  patient  who  has 
hitherto  shtjwn  only  the  mildt^r  symptoms  of  ehronic  unemia.  The  uer- 
vous  syniptojus  of  acute  ura;juia  are  usually  severe,  may  be  sudden  and 
unexpected,  often  intermittent,  or  may  be  preceded  by  those  of  chronii 
unemia.  In  the  latter  c^ii^  a  mild  headache  becomes  intense ;  wake- 
fulness, restlessness,  yr  depression  l;)ecomes  delirium,  perhaps  mania  or 
melancholia.  Irregular  twitchings  and  feelings  of  exhaustion  may  be 
followed  by  convulsions  of  an  epileptiform  character,  or  coma  <  unemic 
apoplexy)  may  occur,  in  which  the  patient  dies  or  from  which  he  may 
rally  and  remain  for  a  wlnle  comparatively  comfortable.  Localized  ner- 
vous disturbances,  also,  suddenly  occmv  especially  affecting  the  motor] 
nerves,  either  as  muscular  tremors  or  cramps  or  as  pareses  or  paralyaes. 
Hemiplegia  at  times  appears,  with  or  without  aphasia,  disturbance* 
of  hemlng,  either  deafiiess  tu-  the  appreciation  of  abnormal  si^unds, 
take  plaee,  and  amaurosis  is  frequent.  The  frequently  brief  duration  of] 
these  general  and  localized  symptoms  suggests  aa  their  probable  estplaosk 
tion  temporary  distmi>ances  of  circulation  in  the  areas  coucerned.  The 
digestive  distmbances  chamctetistic  of  acute  ursemia  are  manifested] 
by  persistent  vomiting  or  diarrhce^i.  The  irritation  of  the  bowels  i8< 
sometimes  associated  with  tenesuuis  and  bloody  stools  suggestive  of 
dyscmtery,  and  in  such  case  a  diphtheritic  inflammation  of  the  colon  or 
the  ileum  has  b<^n  found  after  death. 

The  symptoms  of  chronic  uriemia  may  be  so  mild  and  their  develop-, 
ment  so  gnidual  that  they  are  often  overlooked  until  the  sudden  outbreak' 
of  the  acute  manilestations.  It  is  then  learnt^  that  the  patient  has  been 
disturb<Hl  by  headaches  or  peripheral  neuralgia  without  especial  cause,  oi 
has  l>eeu  either  restless  and  wakeful  or  fatigni>d  and  listli^s.  There  may 
have  been  slight  muscular  trf*mor  or  spasm,  and  oljstiuate  itching  of  the 
skin  is  not  infrequent.  It  is,  as  a  rule^  the  digestive  disturbance**  which 
cause  the  patient  to  seek  for  medical  advice.  These,  in  particular,  arc 
loss  of  appetite,  nausea,  and  vomiting.  The  patient  may  complain  of  ilrr- 
neas  of  the  mouth  and  difficulty  of  swallowing,  while  the  bn*ath  may  bavs 
an  odor  suggesting  that  of  urine.  The  nausea  and  vomiting  are  frequently 
independent  of  the  tpiality  or  the  quantiiy  of  food  taken,  and  often  occur 
when  the  stomach  Is  empty.  The  occurrence  of  diarrh^^a  without  assign* 
able  cause  is  more  often  significant  of  acute  than  of  chronic  urxemiaw 

Disturbances  of  respiration  are  frequent  in  ehronic  nephritis,  and  an^ 
usually  spoken  of  as  urmmie  tisthma.  The  difficulty  of  respiration  varit» 
in  character,  at  times  being  slight,  althongh  more  or  less  constant  and 
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aggravated  by  exertion  j  aga.in,  there  are  paroxysms  of  dyspucea  witJiout 
obvious  exciting  cause,  rewembling^  attackjs  of  astlima.  Fiiiallj^,  the  respi- 
ration  may  present  the  CheyneStokeK  character.  Although  the  dyspucea 
is  spoken  of  a*s  msemic,  it  Is  quevStioDal>le  whether  uraemia  Ls  the  cause, 

■  since  the  other  symptoms  of  unemia  are  not  nece.ssarily  a^ssociated.  Its 
cbaracteristic8  are  those  of  a  tiardiae  dyspncea,  and  correspnndin^  lesions 
of  the  heart  and  the  blood-ve«seIs  arc  fretpicntly  fuund.     In  many  casci* 

L    oedema  of  the  buigs  acta  as  a  physical  cause  of  the  dLsturbetl  re.spinition. 

■  Diagnosis. — An  examination  of  the  m^ine,  when  possibU?,  may  snfTice 
•  to  establi-sh  the  diagnosis  of  nra*mia.     This  condition  may  be  8iLspL^ctL*d 

as  the  muse  of  the  severe  symptoms,  if  there  is  a  history  of  obgnria  and 
especially  of  anuria.  It  m  to  Ix^  remembered,  however,  that  cerebral 
bemorrrhage  is  of  fretiuent  occmi'ence  in  chronic  nephritis,  and  that  a 
complicating  org*anie  lesion  of  the  bmin  may  serve  as  the  causi-  of  the 
paralysis  in  any  disease  of  the  kidney.  The  examination  of  the  urine  is 
especially  important  iu  those  cases  of  possible  acute  uraimia  in  which  a 
simOar  grouping  of  symptoms  may  occur  in' the  aljsence  of  organic  disease 
of  the  brain,  as  in  epilepsy,  Lilcoholie  intoxication,  and  opium  poisoning. 
Time  also  may  be  necessary  for  the  formation  of  the  diagnosis,  since 
temporary  albuminuria  may  follow  an  epileptic  fit  or  a  cerebral  hemor- 
rhage, and  an  alcoholic  odor  of  the  breath  or  a  contracted  pupil  (hyes  not 
exclude  the  possibility  that  an  excess  of  alcohol  or  of  opium  has  been 
taken  by  a  sufferer  from  nephi'itls.  In  the  absence  of  an  obvious  caum 
for  an  unexpected  attack  of  persistent  vomiting  and  diarrliccii,  the  exam* 
ination  of  the  urine  and  the  history  of  oliguria  may  show  its  m-gemic 
chamcter.  The  routine  examination  of  the  urine  bec^^mes  important  iu 
all  cases  of  headache  and  digestive  disturbance  of  obscure  origin,  and 
may  make  the . diagnosis  clear  in  those  cases  in  which  mild  delirium, 
cerebnd  torpor,  or  stupor  with  elevation  of  temperature  might  l)e  re- 
garded  as  indicative  of  a  meningiHs.  ludt^cHl,  the  possible  mauifestiitioiLS 
of  unemia  are  so  manifold,  and  often  so  obscjure,  that  the  urine  of  every 
patient  sufiFering  from  chronic  disease  of  not  entirely  patent  nature  should 
be  C4irefully  studied. 

Prognosis.— The  significance  of  unemic  symptoms  is  dependent  in 
part  upon  their  cause  and  in  part  upon  their  nature.  K  the  former  is 
removable,  as  a  calculus,  the  symptoms  may  permanently  disiippear. 
The  occurrence  of  symptoms  of  acute  unemia  is  usually  indie^dive  of 
early  death,  although  in  rare  instances  a  severe  attack  may  Ix*  followed 
by  several  years  of  freedom.  The  milder  sympt4>ms  of  chronic  unemia 
may  exist  for  years  and  the  individual  coiLsider  himself  in  fair  health. 
In  such  pei^ous,  in  particular,  the  occurrence  of  convulsions  or  coma 
nsually  points  towards  an  early  fatal  termination.  In  the  estimation  of 
the  significance  of  the  symptoms  of  clironic  ursemia  valuable  inffirma- 
tion  is  to  be  derived  from  the  occasional  measurement  of  the  total  quantity 
of  urine  passed  in  the  twentj^-four  hours  and  the  determination  of  the 
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them  lesions  is  hifpertrophi/  of  the  hemi,  in  paii:ieular  of  the  left  ventricle, 
without  valvular  diHt^^ise,  ami  in  so  coustiintly  present  in  fibrous  nephritis 
B^  to  \m  of  dkgnostic  iniportauce.  Although  the  extreme  degrees  of 
hypertrophy  of  the  left  veutriele  are  found  in  the  latter  aff'eetion,  k\sser 
degrees  may  be  present  bt:>th  in  aeute  and  in  ehronie  diffuse  nephritis. 
Senator  has  called  atteutiou  to  the  foct  that  hypertrophy  withont  dilata- 
tion is  the  rnle  in  the  ati'ophie  Ibimof  tibiN>as  nephritis^  while  hyperti'ophy 
witli  dilatation  occurs  in  other  varieties  of  nephritis. 

The  arterial  change  which  is  especially  noteworthy  is  the  thicken- 
ing of  the  wall,  especially  of  the  smaller  arteries,  the  arterio-sclerosis, 
to  which  Gull  and  Sutton  first  cjilled  attention  under  the  term  arierio- 
capiUary  Jihmms,  All  the  coats  ai'e  thickened,  and  the  arteriCvS  in  various 
partB  of  the  body  are  atfected.  It  has  been  suggested  that  the  vast*nlar 
changes  were  the  cause  of  the  enj\liae  hypertrophy,  and  that  the  nephritis 
occasioned  both.  On  the  conti-ary,  Gull  and  Sutton  regarded  the  disease 
of  the  kidney  as  dependc^nt  npoii  the  vascular  changes.  The  former  view 
prevails  at  the  present  time,  although  not  free  from  objection.  A  pulse 
of  high  tension  is  often  met  with  in  the  early  life  of  individuals  who  pre- 
sent later  the  evidence  of  nephritis,  and  Johnson  advanced  the  view  that 
in  chronic  nephritis  tlu*  blood  becomes  charged  willi  products  of  tissue- 
metamorphosis  which  should  have  l>een  eliminatcii  by  the  kidney.  He 
assumed  that  such  altered  blood  caused  conti"a4?tion  of  the  smaller  arteries 
and  thus  produced  the  hyi>er trophy-  The  objection  to  this  theory  is  the 
fact  that  hypertrophy  of  the  heart  is  most  constant  and  extieme  in  fibrous 
atrophy  of  the  kidney,  iu  the  genuine  foiin  of  which  the  elimination  of  the 
products  of  tissue- metamorphosis  in  the  urine  is  not  dinkinished  except 
in  the  later  stages.  Senator  admits  Johnson^ s  explanation  for  the  occur- 
rence of"  cardiac  hyi>ertrophy  in  all  forms  of  nephritis  except  for  the 
atrophied  kidney,  the  genuine  form  of  which  is  probably  caused  by  a 
toxic  condition  of  the  bloml  actiug  siniuhaueously  upon  the  kidneys 
and  the  blood- vesselSt  resulting  in  hypertrophy.  In  the  arterio-sclerotic 
atrophied  kidney  both  the  cardiac  hypertrophy  and  the  renal  atrophy 
may  be  attributable  t^>  the  sclerosis  of  the  blood  vessels. 


CONGESTION  OF  THE  KIDNEY. 
Active  and  passive  congestions  of  the  kidney  are  t<j  be  discriminated, 
the  former  representing  the  presence  of  an  increiised  quantity  of  arterial 
blo4Kl  iu  the  kidney,  the  latter  du(*  to  the  presence  of  an  excessive  quant ily 
of  blood  in  the  renal  veins.  Arterial  congestion  of  the  kidneys  occ^ui'?^  as 
the  result  of  the  presence  iu  the  kidney  of  irritants,  and  is  of  especial 
significiince  in  connection  with  the  production  of  inUammation.  Exto*- 
pation  of  one  kidney  usually  causes  arterial  congestion  of  the  other.  An 
arterial  congestion  of  the  kidneys  Ls  assumed  iu  dialx^tes  iu  both  the  in- 
sipid  and  the  glycosuiic  variety,  and  in  affect ifuis  of  the  nervous  system 
in  which  polyuria  occuns.     Its  temporary  occurrence  is  probable  after 
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disappearing  when  liquor  potassse  is  added  or  the  urine  is  heated.  The 
formation  of  the  84Hliineiit  is  due  to  the  eoncentration  of  the  urine,  and 
not  to  tin  increaHi^  of  urea  and  ni-ates.  In  the  stage  of  extreme  utrophy 
the  specific  gravity  may  be  as  low  m  1010. 

DiAGNOBiB.^ — Pii^ssive  congestion  of  the  kidney  is  to  bt^  inferretl  from 
the  evidence  of  the  presence  of  the  above-mentioned  causes,  and  is  to  l>e 
diagnosticated  by  the  recognition  of  the  described  characterLstics  of  the 
urine. 

PKOGNOSI8,— The  prognosis  depeudM  upon  the  cause,  which  usually 
permits  merely  temporary  improvement,  and  the  treatment  is  that  of  the 
basal  condition. 

THROMBOSIS    AND    EMBOLISM. 

The  occurrence  of  thi-ombosis  of  the  renal  vein  has  already  been 
mentioned  in  connection  with  passive  cong*^tion  of  the  kidney.  Throm- 
bosis of  the  renal  artery  is  rare,  while  emtol ism  is  of  sufficient  frequency 
to  be  of  pi*actical  importatice* 

Etiology. — The  emboli,  jus  a  rule,  arise  in  the  left  ventricle  or  in  the 
aorta  from  pai-ietal  thrombi,  and  produce  mechanical  disturbances,  to 
which  intections  results  are  added  if  the  emboli  contain  bacteria. 

Morbid  Anatomy. — The  extent  of  the  mechanical  disturbances  re- 
sulting from  emlKilism  of  the  renal  artery  is  dependent  upon  the  size 
of  the  vessel  obsti^ucted.  Au  ischemic  necrosis  occurs  in  the  i*effion 
supplied  by  the  obstructed  vessel,  appearing  as  an  irregular  mass  of  an 
opaque  grayish-white  or  reddish-gray  color  surrounded  l>y  a  dark-red 
zone.  The  tubular  epithelium  is  in  a  condition  of  necrosis.  Fat-drops 
eventually  make  their  appeainnce^  and  the  dead  portion  of  the  kidney 
becomes  absorbed,  being  replaced  by  a  scar  a^^lhei-ent  to  the  capsule  of  the 
kidney  and  often  containing  blood-pigment  K  pyogenic  bacteria  ai^e 
present  in  the  embolus,  an  abscess  results. 

Symptoms.— Embolism  of  the  renal  artery  has  no  characteristic  symp- 
toms, although  in  some  C-ases  sudden  and  unexpected  pain  in  the  region 
of  the  kidney  has  occurred,  followed  by  the  presence  of  blood  in  the 
urine. 

Diagnosis. ^ — The  diagnosis  is  based  upon  the  concun^ence  of  the  above 
symptoms,  or  upon  the  occurrence  of  sudden  htematuria  alone  in  the 
urine  of  a  person  suilering  from  disease  of  the  heart  or  of  the  aorta  in 
which  embolism  is  likely  to  take  place, 

Tkkatment, — ^The  treatment  must  be  largely  symptomatic,  having 
for  its  special  object  lessening  of  the  irritation  of  the  kidney.  Absolute 
rest  in  bed,  unitbrm  tem|)ei^ture^  waim  clothing,  and  careful  nursing 
should  be  insistved  upon ;  the  food  should  Ik;  restricted  to  milk,  with,  in 
feeble  caseSy  eggs  and  small  amounts  of  farinaceous  food.  Any  diuretics 
used  should  be  of  the  mildest  character,  and  hiematuria,  if  it  occurs, 
ahould  not  be  treated  unless  severe. 
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INFLAMMATION    OF   THE   KIDNEY.     BRIGHT'S   DISEASE   OF   THE 

KIDNEY. 

Tbe  study  of  inflammation  of  the  kidney  based  npon  the  advaneeB  i 

histologj^  and  experimental  pathology  has  resulted  in  such  an  addition' 
to  our  knowledge  that  **  Blight's  disease''  and  *' Bright' s  kidney"  no 
longer  repi^eseot  a  definite  picture,  but  varieties  of  acute  and  ehron 
inflammation  of  the  kidney  an^  reeu^uize^l  distinct  in  etiologj%  anatomic 
changes^  and  symptoms.  The  combination  of  albuminuria  and  dropsy 
not  essential  to  all  forms  of  nephritin,  and  the  atrophitMl  kidney  of  chro; 
Bright's  dis<*iise  has  no  necessary  relation  to  tlie  cijmmon  varieties 
acute  nephritis.  The  lack  of  agreemeut  as  to  what  among  the  affections 
of  the  kidney  shall  be  called  Bright- s  disease  makes  it  desirable  to  ad- 
here BB  far  as  possible  to  an  anatomical  classiiication  of  iuflauimatioufl] 
of  the  kidney.  Such  a  classitication  alone  leails  to  dLstinctiona  of  little 
clinical  valucj  since  the  alterations  of  the  kiduey  occuiTing  in  nephrili 
affect  in  various  degrees  the  parenchyma,  interstitial  tissue,  and  blocHt] 
vesselH  uf  the  kidney.  Practically  impoilant  Ls  the  arbitrai-y  distinction 
to  be  drawn  lx4ween  acnde  and  chronic  nephritis,  according  as  the  symp- 
toms have  existed  during  a  few  or  dming  several  montlis.  If  of  leH 
thiin  six  months'  duration,  the  disease  is  regarded  a«  acute  neiihritis}.] 
if  of  more  than  six  months'  dunition^  the  nephritis  is  called  chi^onic 

ACUTE   NEPHRITIS,     ACUTE   BRIGHT*S   DISEASE. 

SyNONYME^,^Acute  catarrhal  nephritis ;  Acute  desquamative  nephri- 
tis ;  Acute  parenchymatuus  nephritis ;  xVcute  croupous  nephritis  ;  AcDte| 
diffuse  nephritis  ;  Glomerular  nephritis  j  Glomerulo-capsular  nephritic 

Etiology* — Infection  and  toxjemia,  the  former  \miig  the  more  ©om- 
mou,  are  the  principal  causes  of  acute  nephritis.     The  iufectioua  varieti«  < 
result  from  both  niicro-orgaiiisms  and  their  products,  and  are  those  ia] 
which  the  symptoms  chanu^teristic  of  the  infectious  disease  precede 
accompany  those  of  the  nephritis.     This  group  includes  all  the  infection 
diseases,  although  the  severity,  symptoms,  and  lesions  of  the  nephritis^ 
vary  within  wide  limits.      The  chief  importance  in   etiology  is  to  be 
attached  to  scarlet  fever,    diphtheria,  infectious  sore  throaty   cholera^ 
typhoid  fever,  small-pox,  erysipelaSj  ce re l)ro- spinal  meningitis,  typhc 
fever,  pernicious  malarial  fevers,  dysentery,  tnlierenlosis,  pytemia,  andl 
septicfpmia^      The  nephritis   in  acute  articular  iheumatism  and  pneii-] 
monia  is  attributable  to  the  infectious  element  prevailing  in  the^e  tlis 
eases.     In  this  series  are  also  to  Ik*  included  many  of  the  cases  attrilmtedl 
to  exposure  to  cold,  als4>  the  instances  following  severe  bonis  and  thoeo' 
occurring  ia  acute  pemphigus.     In  the  second  or  toxic  gronp  of  causes 
are  to  lie  found  cantharides,  turpentine,  copaiba,  cnbehs,  the  mioenl 
acids,  oxalic  acid,  c^rbcdic  acid,  potassium  nitrate,  potasBinm  chlorate* 
potiissium  cbromate,  potassium  iodide,  phosphorus,  arsenic^  and  ooirosiTe 
sublimate* 
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Pregnancy  at  times  acts  as  a  cause  of  nephritis,  as  well  as  of  pafis^^•e 
congestion  of  the  kidney. 

Morbid  Anatomy. ^The  appearances  of  the  kidney  varj^  according 
to  the  severitj^  of  the  afleetion,  its  dumtion,  and  the  k»calization  of  the 
changes.  Iii  mild  cases  the  alterations  may  be  so  slight  ajs  to  he  easily 
overlcK^ked,  In  the  more  severe  cases  the  kidneys  ai'e  increased  in  size 
and  weight,  Haceid  (in  septic  cases)  or  brittle,  the  capsule  easily  K4:'pa- 
rated,  the  surface  of  the  kidney  injected,  pcihajis  dotted  with  ]>nnctate 
hemorrhages.  On  section  the  cortex  is  ineresLsed  in  volume,  mottled 
fi'om  an  increased  opacity  or  from  a  yellow  color  of  the  convolnted  tubes, 
and  in  the  hemorrhagic  cases  speckled  with  blood.  The  glomeruli  and 
blood- \essels  ai'e  usually  injected,  but  the  former  may  i)roject  as  translu- 
cent, pale-gray  points  (glomerular  nephritis).  The  pyramids  are  of  a 
reddish  color,  and  may  be  streaked  with  opaque  gray  lines,  due  to  a 
plugging  of  the  tubular  canals  with  cells  escaping  from  the  apices  on 
pressui-e  (catarrhal  or  desquamative  nephritis),  or  to  the  presence  of 
accumnlations  of  baciteria  (bacterial  nephritis). 

On  microscopical  examination  the  tubules  are  dilated  in  consequence 
of  the  swollen,  granular,  perhaps  fatty  or  necrotic  epithelium,  and  eon- 
tain  des(|uamated  and  disintegrated  epithelium,  n*d  and  white  blood- 
coiimscles,  and  hyaline,  granular,  and  epithelial  Ciists,  perhaps  blood- 
casts.  The  glomeruli  are  enlarged,  their  nuclei  increased  ;  the  capillary 
loops  may  be  plugged  with  Ivacteria  or  hyaline  clumps  (glomerular  ne- 
phritis). In  other  crises  Bowman's  capsules  ai^  thickened,  and  the  lining 
epithelium  is  swollen  and  des^juamated  (gloToerulo-capsular  nejihritis). 

In  addition  to  various  degrees  of  the  above- mentioned  alterations,  a 
co[igulable  exudation  is  often  present  rn  the  interstitial  tissue  (croupous 
nephritis),  or  a  cellular  infiltration  perhaps  with  red  blood-corpuscles 
(diffuse  nephritis). 

Symptoms. — In  the  milder  varieties  of  acute  nephi  itis  there  may  be 
no  symptoms  calling  attention  to  disease  of  the  kidney,  the  examination 
of  the  urine  in  many  of  the  infectious  diseases  alone  giving  evidence 
of  the  renal  affection.  The  onset  of  the  symptoms  varies  in  accordance 
wdth  the  etiologj\  A  chill,  followed  by  moderate  elevation  of  tempem- 
ture,  baekiK'he,  nausea,  and  vomiting,  and,  in  children,  convulsions,  may 
precede  the  dropsy,  the  most  characteristic  symptom,  or  the  effusion  may 
occur,  as  in  scarlet  fever,  some  time  after  the  symptoms  of  the  infectious 
diseaat^  which  it  complicates  have  disappeared. 

The  dropsy  may  follow  the  acute  initial  symptoms  in  the  coiu'se  of  a 
day  or  two  and  rapidly  progress,  or  may  gradually  appear  in  the  course 
of  convalescence  from  an  acute  infectious  diseasi?.  It  progresses  the  more 
rapidly  the  less  the  secretion  of  urine.  It  is  usually  fii^t  recf>gnizetl  in 
the  face»  especially  as  a  piUliness  of  the  eyelids,  but  rapidly  invoh'es  the 
subcutaneous  tissue  of  the  lower  extremities  an<l  the  genitals,  perhaps 
extending  to  the  pleui^al  cavities  and  the  lungs.     The  frequency  of  dropsy 


1024 


BIBEASES  OF  THB  UBINA3T  APPARATtTS, 


in  certain  varieties  of  nephritis,  especially  in  those  due  to  scarlet  fever, 

prc^^nancy,  nialariu,  iiml  to  the  unknown  agents  inchideti  under  exposun? 
to  OTild,  and  the  nirity  of  its  oecui  rence  in  the  other  vaiietiei^  of  infec- 
tioiia  nephritis,  are  explained  by  Senator  by  the  fat»t  that  in  the  former 
series  the  glomeruli  are  eonspienonsly  altei*ed«  while  in  the  latter  th«* 
parenchyma  is  purticnlarly  cliaugetl.  The  conspicuous  Viiscular  disturb- 
ance in  tlie  kidney  suggests  that  the  cutaneous  vessels  also  may  be  diseased, 
hence  tlu*  dropsy. 

The  urine  Ls  usually  lessened  in  quantit>%  although  micturition  may 
be  fi^quent :  such  diminution  may  lie  within  normal  limits^  as  in  the 
nephritis  of  diphlht^ria  and  of  many  other  infectioiLS  diseases,  or  there 
n)ay  he  actual  supprcssitm.  FrtHininitly  less  than  a  pint  is  secreted 
during  the  twentj^four  houi*s.  It  is  high-cok>red  and  opm^ne  when  scjmtj", 
but  wlieji  normal  iti  quantity  may  show  no  altcnition  of  color.  If  bhxxi 
be  prestnit,  the  crdor  will  vary  from  a  red  or  dirty  red  (smoky)  color  to 
a  dark  reddish -brown,  Tli6  reaction  is  aciil,  and  the  spt^citic  gravity' 
varies  in  accordance  with  the  quantity  eliminated,  rangmg  from  1020  to 
1035.  The  percentage  of  area  in  the  si>eeimen  examined  may  be  high, 
but  the  total  (piantity  eliminated  in  the  twentyfour  hours  may  lie  dimia* 
ished  to  one-sixth  the  normal  anionnt.  Salkowski  and  Leul)e  consider 
it  probable  that  in  glomerular  nephritLs  there  may  be  no  considemble 
diminution  in  the  eliniination  of  urea.  The  quantity  of  albumin  preseot 
usually  varies  from  one-half  to  two  per  cent.,  although  a  leaser  quantity 
may  occur  and  extensive  degeneration  be  present :  f\irther,  the  urine  may 
contain  no  albumin  in  the  early  stage  of  acute  nephritis,  and  the  albumin 
may  temporarily  disai>pear,  or  the  albuminuria  may  persist,  after  the  di^ 
appearance  of  the  other  symptoms.  The  sediment  is,  as  a  rule,  abundanti 
and  consists  of  uric  acid  crystals  and  urates*  leukocytes,  renal  e]>ithel]U]ii, 
fresh  and  deeolori/ed  red  blood  corpuscles,  and  hyaline,  granular,  epi* 
thelial,  and  blood  ea^ts.  Fatty  degeneration  of  the  epithelium  is  gener- 
ally slight 

In  the  further  unfavorable  progress  of  acute  nephritis,  digestive  di^ 
tnrbances,  especially  nausea  and  vomiting,  jiei^ist^  and  are  t4>  ]ye  con- 
sidered as  the  manifestations  tjf  a  mild  uriemia.  The  tongue  is  coated, 
and  the  bowels  ai^  usually  constipated,  although  diarrhcea  from  unemia 
may  occur  in  the  corn's**  of  the  ilis4.^ase.  The  patient  loees  flesh  and 
strength,  and  pallor  of  the  skin  l>ecoraes  conspicuous.  The  red  blood^ 
coriniseles  ai-e  diminished,  and  hemorrhages  fi'om  the  nose  and  in  the 
skin  may  take  place.  The  nnemic  disturbances  of  the  nervovLS  system 
are  characterizer]  by  headache,  iTstlessueSB,  ma&cular  twitchings  or  con- 
vulsions, wakefnlness,  delirium,  stupor,  or  coma.  The  respiration  is  but 
little  afTected,  nnl**sH  nnemic  dyspn<ea  occui's,  or  hydrothorax,  pleurisy, 
or  pneumonia  takes  place  as  a  complication.  The  heart* s  action  becomes 
intensified^  and  slight  degrees  of  hypertrophy  of  the  leit  ventricle  may 
rapidly  ap|K^ar,  indicated  by  an  outward  and  downward  displacement  of 
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the  apex  and  an  accentuation  of  the  aortic  second  sound,  but  any  con- 
sidenible  decree  of  cai-diac  hypertrophy  is  rare,  especially  in  sciirlatiual 
and  diphtherial  cases-  Pericarditis  sometimes  develops^  and  the  tension 
of  the  pulse  is  increjised.  At  the  outset  micturition  is  often  frequent 
and  s*jmetimes  painful,  though  the  total  quantit^^  is  small,  and  anuria 
may  occur,  residting  fatally  in  the  cooi'se  of  a  few  days.  An  iucreai*e<l 
flow  of  urine  takes  place  as  convalescence  approaches^  although  the  im- 
pix>vemeut  thus  indicated  may  l>e  of  tenq>oniry  character,  exacerbations 
and  remissions  with  corresponding  moil itications  in  the  flow  of  urine 
being  trequeut  The  skin  is  not  onl>'  pale,  but  often  translucent,  in  the 
earli^'  stages,  and  dry  in  the  later  stag'cs,  of  acute  nephritis.  Among  the 
compliciition.s  not  ah^ady  mentioned,  retinitis,  perhaps  hemorrhagie, 
stjmetimes  oecui's,  altliough  less  trequeutly  than  in  chronic  nephritis^  and 
the  intlammation  of  seroiLs  membmnes,  especially  peritonitis,  may  take 
place  without  obvious  local  cause. 

Diagnosis. — The  diagnosis  of  acute  nephritis  is  often  easily  made  by 
the  exanunation  of  the  urine  alone,  which  should  be  i^peatedly  under- 
taken in  all  acute  inlectioiis  dlsetises,  especially  in  scarlatina  and  tliph- 
theria,  in  pregnancy,  and  after  exposuTO  to  toxic  causes.  Acute  nepliritis 
of  less  obvious  origin  is  of  more  likely  occurrence  during  epidemics  of 
scarlet  fever  and  diphtheria,  anil  may  be  tirat  suggested  by  the  presence 
of  di'opsyj  the  renal  nature  of  which  is  quickly  di^sclosed  by  the  urinary 
examination.  The  absence  of  any  considerable  degree  of  dropsy  seiTes 
to  differentiate  a  parenchymatous  nephritis  from  the  glomerular  variety" 
follcKving  scarlet  fever,  pi^egnancy,  and  malaria,  and  from  the  '*  idio- 
pathic*' variety  of  unknown  origin.  A  glomerular  nephritis  is  further 
suggeMed  by  the  association  of  a  high  percentage  of  albumin  with  chiefly 
hyaline  casts.  The  occurrence  of  ha^maturia  and  blood-custs  is  suflicient 
evidence  of  a  hemorrhtigit^  nephritis,  while  abundant  epithelial  cells  and 
leukocytes  in  the  sediment  indicate  a  catarrhal  or  n  dcsipiamative  nature 
of  the  affection.  The  a^a^ociation  of  bacterial  casts  and  typhoidal  symp- 
toms is  evidence  of  the  septic  or  pytemic  nature  of  the  process. 

Pbognobis. — In  accordance  with  the  differences  in  the  etiology  and 
lesions  of  jicute  nephritis,  and  the  variations  in  its  course,  the  prognosis 
varies  within  wide  limits.  Its  symptoms  may  disappear  during  the  con- 
valescence from  the  acute  infectious  disease  which  it  complicates,  or 
may  pci-sist  for  weeks  or  months,  perhaps  for  years,  in  which  case  the 
acute  nephritis  is  merely  the  early  stage  of  a  chronic  nephritis.  The 
prognosis,  therefore,  depends  primarily  upon  the  cause.  It  is  usually 
fiavorable  when  the  nejdiritis  is  due  to  infection,  although  in  scarlatina 
and  diphtheria  the  nephritis  may  be  mild  or  sevei'e  according  to  the 
nature  of  the  epidemic.  Toxic  varieties  of  nephritis  also  offer  a  favor- 
able prognosis,  provided  the  quantity"  of  the  poLwn  taken  \nm  been  small. 
The  prognosis  is  unceiiain  in  nephritis  of  doubtful  or  unknown  origin, 
and  in  pregnancy.      It  becomes  the  more  grave  the  longer  the  symp- 
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tonus  pei-eist,  since  unfavorable  symptxims  may  suddenly  develop,     

either  to  iircemia  or  to  a^ote  dilatiition  of  the  heart.  The  mortality  is 
high  among  young  children,  antl  the  prognosis  is  more  serioiLs  in  glo- 
merular  than  in  parenehymatons  nephritis.  An  inereiii^d  flow  of  urine 
and  disiippearance  of  the  dropsy  are  (avorable  signs,  while  pei-sivStent 
oligiuia,  a  low  percentage  of  nreti^  and  a  high  percentage  of  albumin  are 
nnfavorable  signs.  Anuria  naay  prove  fatal  in  the  coui*se  of  forty-eight 
houi-s,  but  often  continues  for  a  week  without  severe  uriemic  Bymptoms^ 
and  has  lasted  for  eleven  days  in  a  patient  with  gout  and  renal  colic  and 
recovery  taken  place.  Periodical  examinations  of  the  urine  should  be 
made  tor  some  time  iiflter  apparent  recovery,  on  account  of  the  fi^uency 
with  which  chronic  nephritis  tbllows  an  acute  attack. 

Tkeatment,— The  treatment  of  acute  nephritis  must  vary  with  the 
cause  and  severity  of  the  attack,  but  in  all  cii8es  there  are  certain  eaeen- 
tial  hygienic  methods.  The  patient  should  always  b^^  put  to  bed  and  kept 
in  a  well  vimtilated  room  at  a  uniform  temperature  day  and  night,  and 
should  wear  an  undei'shirt  continuously.  The  slightest  chilling  of  the 
surface  of  the  body  is  very  dangerous.  The  diet  should  be  of  the  simplesi 
form,  and  of  such  character  jus  tu  throw  the  Icjust  possible  strain  upon 
the  kidneys.  If  any  solid  food  l>e  allowed,  it  should  bc^  cracked  wheat, 
oatmeal,  or  other  farinaceous  article.  In  most  cajscs  an  ab^solute  milk 
diet  should  Ik*  insisted  upon.  Large  dninghts  of  water  should  be  tidcen 
at  regular  intervals ;  hot  water  is  better  usually  than  cold  water,  and  ice* 
water  should  never  be  allowed.  The  total  daily  amount  of  liquid  taken 
should  be  iive  or  six  quarts,  if  the  stomach  will  l>ear  it, 

AlmcKst  invariably  the  patient  should  in  I  he  beginning  of  the  attack 
be  cupped  over  the  kidneyj  and  in  many  instances  the  cupping  may  b© 
repeated  with  advantage.  In  sthenic  csises  foUowhig  exposure  or  irri- 
tating poison,  wet  cups  should  Im^  used  :  there  should  l>e  no  fear  of 
abati*acting  blood  very  freely.  In  some  cases  venesection  is  justifiable. 
When  the  disease  develops  during  an  infectious  fever  diy  cupping  i& 
often  preferable  to  local  Idood- letting.  During  the  coui*se  of  the  disea^^ 
continuous  connteriiTitation  over  the  kidney  should  be  used,  care  being 
exercised  not  to  employ  cantharides,  turpentine,  or  other  8ut>stanee» 
which  might  be  absorlnnl  and  increiise  the  renal  irritation. 

The  indications  for  medicinal  treatment  are — first,  to  stK>the  the  kid- 
neys and  ix>store  functional  activity  j  second,  to  excite  excretion  through 
other  organs  and  thus  lessen  the  strain  upon  the  kidneys. 

Most  of  the  %'egetable  diuretics  are  more  or  less  irritant  to  the  kidneys ; 
the  least  so  are  probably  digitalis  and  the  double  salicylate  of  theobro- 
mine and  sodium,  and  even  these  should  not  be  used  in  the  early  ste^gea 
of  acute  Bright'S  disease.  Pota^ssium  citi-ate  (half  an  ounce  tn  an  ounoo 
a  day)  may  he  given  immediately,  and  may  be  in  part  substituted  after 
two  or  three  days  by  potassium  bitartrate.  When  there  is  alarmiiig 
lessening  in  the  amount  of  renal  secretion,  the  bitaitrate,  aa  the 


I 


DISEASES  OF  THE   KIDNEYS. 


1027 


active  of  the  two,  may  be  mlniinistered  in  small  doses  ever>"  two  houra  up 
to  an  ounce  a  day. 

To  lessen  the  sti-ain  upon  the  kidney  and  elhniiiate  exc'i'emeutitious 
material,  purging  with  salines  or  with  the  elaterin  pill  (see  formula  25) 
should  be  employed  with  a  freedom  proportionate  to  the  fitr*mgth  of  the 
patient  Once  or  twice  iu  tJie  tweutyfour  hours,  according  to  the 
severity  of  the  case,  a  very  profiLse  perspiration  should  be  produced, 
either  by  the  vapor  bath  or  by  pilocarpine  administered  hypodermi- 
cally  or  iu  combination  with  other  diajihoretics.  (See  formula  7*) 
Yery  otT:en  the  vapor  or  hot-water  bath  aided  l>y  a  half  dose  of  pilocar- 
pine acts  most  happily.  When  there  is  fever»  with  arterial  excitement^ 
tincture  of  aconite  is  a  vevj  valuable  remedy,  which  may  be  given  eon- 
tinuoitsly  in  such  dose  as  materially  to  reduce  the  Ibrcc  and  rate  of  the 
pulse  and  to  keep  the  skin  continually  moist.  Iu  many  eases  a  single 
full  dose  of  aconite  given  ouee  or  twice  with  the  pilocarpine  acta  very 
favorably. 

During  the  later  stages  of  an  acute  nephritis  the  milder  vegetable 
diuretics  are  sometimes  of  service ;  and  iron  and  other  remedies  useful 
in  the  chronic  disorder  may  come  into  play  before  recoveiy  is  insured. 
During  convalescence  it  is  essential  to  keep  the  patient  continuously  from 
any  chilling,  and  to  avoid  kidney  sti-ain  by  restriction  to  a  diet  lai^ely 
ferinaceous.     Very  fi^quently  i-emoval  to  a  hot  climate  is  most  beneficial. 

In  acute  suppression  of  urine  the  treatment  is  that  of  an  acute  conges* 
tioUj — cupping,  very  active  sweating,  plugging,  saline  diuretics  j  if  the 
disease  fall  to  yield,  three  fivegrain  doses  of  calomel  may  be  given,  an 
hour  apart ;  the  injection  of  a  quart  of  aseptic,  warm,  normal  saline 
solution  (six- tenths  i>er  cent,  of  salt)  into  the  buttock  sometimes  acts 
happily  ;  in  desperate  crises  flannels  saturated  with  the  tincture  or  poul- 
tices of  the  ^leaves  of  digitalis  applied  over  the  loins  have  brought  relief, 
but  ai^  not  free  from  danger,  as  E,  F,  Fannell  has  reported  serious  col- 
lapse from  a  single  ounce  of  the  tincture  used  externally. 


CHRONIC  NEPHRITIS*  CHRONIC  BRIGHT'S  DISEASE. 
Lack  of  agi-eement  exists  among  medical  writers  ixs  t*>  the  relation 
between  the  several  cliTOnic  alterations  of  the  kidney  and  the  processes 
which  give  rise  to  them.  It  is  recognized  that  an  atrophied  kidney  may 
repi^scmt  a  terminal  stage,  *^the  third  stage,''  of  clirouic  diffuse  nephri- 
tis^ and  that  it  may  occur  independently  of  the  symptoms  of  this  affec- 
tion and  probably  with  a  different  etiologj^  It  is  also  recognized  that 
an  atrophied  kidney  may  result  from  obstruction  to  its  blcmd-supply 
dependent  on  chronic  inflammatory  changes  in  the  wall  of  the  renal 
arteries,  producing  stenosis.  The  anatomist  recognizes  the  large  white 
kidney  of  chronic  diffuse  nephritis  and  its  contracted  state,  also  the 
genuine  atrophied  kidney  of  chronic  iotei-stitial  nephritis  and  an  atro- 
phied ki<lney  the  result  of  chronic  endaiteritis.     The  two  latter  forms  of 
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ati'opliiefl  kidney  have  t^liiiifiilly  little  iii  eonimou  with  the  secondary 
atiTiphic*d  kidney  of  chronic  diffuse  nephritis.  The  term  "chronic 
Bright* s  disease''  or  '^chronic  nephritis,''  therefore,  includes  a  series 
of  widely  dilTering  aiiatoniieal  changes  which  may  represent  suc<!€ssive 
8t4iges  of  the  same  process,  or  may  a^^jree  only  in  a  final  i^sultn  atiniiphied 
kidney.  Clinical  convenience  is  best  nerved  by  distinguishing  between  i 
chronic  dii^'u.s<^  oephjitis  and  a  chronic  intei'stitial  nephritis,  since 
symptoms  permitting  the  diagnosis  of  the  former  widely  differ  from  those 
attril>iitable  to  the  presence  of  tlie  latter. 


-Bright- s  disease,  second  stage  j  Large  white  kidney 


CHRONIC    DIFFUSE    NEPHRITIS.     CHRONIC    PARENCHYMATOUS 

NEPHRITIS. 

SYTfONYMES, 

Fatty  kidney. 

Etiology. — Chronic  diffuse  nephritis  occurs  more  often  In  men  thi 
in  women,  especially  Ijefore  middle  life.     It  not  infrequently  represei 
the  continuous  progi^ss  of  an  acute  nephritis,  especially  the  searlatiTial 
and  idioimtliic  (from  unknown    infection)  varieties ;   also  the  nephritis 
of  pregnancy.     It  may  follow  an  acute  attaek  although  separated  by 
longer  or  shorter  interval,  and  the  etiology  is  tlien  to  l>e  regarded 
the  same  jus  that  of  the  acute  attack,  either  intectious  oi  toxi^mic. 
other  instances  the  onset  is  obscure*  or  the  disease  may  arise  as  a  tut 
degeneration  of  the  kidney  in  the  eoui^se  of  chronic  anfemia.  especial 
in  phthisis,  cancer,  ga^stric  ulcer,  and  pernicious  amemia.     The  chai 
teristic  appearances  of  chronic  diffiLse  nephritis  at  times  are  found  a^o- 
ciated  with  amyloid  disease  in  the  kidneys  and  elsewhere.    It  is,  therefo! 
customary  to  assign  an  etiologicuil  im|»ortance  to  the  general  causes 
aniyhjid   degeneration,   iis  syphilis,    chronic  suppurative   arthiitis 
osteitis,  and  chronic  tuljerculosi.s  of  the  kings,  intestine,  and  tones, 
probable  signiiicance  of  these  cau>ses  is  strengthened  by  the  oeeurreu' 
of  amyloid  degeneration  ailer  the  focal  lesions  of  nephritis  have  beooi 
manifest. 

Morbid  Anatomy. — The  appearances  vary  aceording  to  the  degree 
of  the  affection  of  the  pai-enchyma  or  the  interstitial  tissue,  the  diirati 
of  the  process,  and,  perhaps,  the  etiology.     Especially  clnyaeteristic 
the  large  white  kidney,  which  is  incix*ased  in  size  and  density,  the  ca] 
a^lherent  in  spots,  the  surface  of  a  pale-gray  color,  mottled  with  white 
yellow  specks  seen  through  a  transi>arcnt  iilm,  and  the  stellulae  Verheyri! 
often  conspicuous,     A  mottled  appearance  is  also  .seen  on  section,  and 
due  to  swelling,  opacity,  and  fatt>'  degeneration  of  the  epitheliuni  of  t 
convoluted  tnl>es.     The  Mal))ishian  corpuscles  are  indistinct,     I*unet 
hemorrhages  ai'e  at  times  to  \k^  seen  both  on   the  sui-face  and  on  the 
section  of  the  kidney.     On  microscopical  examination  the  tubules 
dilated,  the  epithelium  fatty,  desquamated,  and  disintegrated.      Lenki 
cytes  and  hyaline  and  fatty  cast^  are  pre.^nt  in  the  canala  and  the 
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sfcitial  tissue  is  irregulai^ly  infiltrated  with  leukocytes.  The  glomeruli 
ma3^  show  chiiiiges  similar  to  those  seen  in  acute  nephritis.  When  anse- 
miii  is  important  in  the  etiologj-  of  chronic  nephritis,  the  fatty  changes 
predouiiuate  over  the  intei*stitial  alterations. 

The  small  white  kiduey  re  presents  the  atrophic  stage  of  the  large 
white  kidney,  and  is  due  to  the  shi'iukage  of  the  fibrous  tissue  and  the 
absorption  or  excretion  of  the  fat.  The  kidney  is  more  nearly  of  the 
normal  size,  its  density  increiised,  the  surfiice  smooth  or  rough,  more 
reddish-gray  than  white  or  yellow,  although  still  spotted  with  the  latter 
colors,  the  cortex  diminished  in  volume.  The  microscopical  examina- 
tion shows  a  closer  approximation  of  sound  and  atrophied  Malpighian 
corpuscles,  also  irregular  patches  of  fibrous  tissue,  in  which  the  tubules 
have  disappeared.  According  to  the  appeai^ance  of  the  surface  a  smooth 
atrt>phied  kidney  is  contrasted  with  a  granuhir  atrophied  kidney.  Amy- 
loid degeneration  may  be  combined  with  chronic  diffuse  nephi'itis,  in 
which  case  the  pallor  of  the  kidney  is  still  more  conspicuous.  Hyper- 
trophy of  the  left  ventricle  of  the  heart  may  be  present,  especially  in  the 
later  stiigcs.  The  appearances  of  a  kidney  in  chronic  dilTusc*  nephritis 
may  be  modified  by  a  focal  limitation  of  the  alterations  involving  larger 
or  smaller  portions  of  the  kidney.  Few  or  many  seal's  throtighont  tlie 
kidney,  or  exteimive  atrophy  of  a  limited  portion,  perhaps  with  conipen- 
safcory  hyperti^opby  of  the  remaining  part,  are  to  be  seeu. 

Symptoms.— As  in  acute  uephiitis,  the  chiiracteristic  symptoms  are 
dropsy  and  the  abnormal  condition  of  the  urine  ;  the  former  may  first 
suggest  chronic  disease  of  the  kidney,  or  the  latter  may  Ix^  found,  as  in 
examiuation  for  life  insui'ance,  betbre  dropsy  has  made  its  appearance. 
In  those  cases  in  which  the  onset  is  gradual  and  the  disease  unsuspecterl, 
symptoms  of  mild  uraemia  are  likely  to  l>e  present.  Digestive  disturl)- 
ances  are  frequent,  as  hjss  of  appetite,  nausea,  and  vomiting  at  itTegular 
times,  especially  before  breakfast,  and  diarrhcea,  heatlache,  and  wakeful- 
ness may  lie  associated.     The  patient  loses  strength  and  becomes  pale. 

The  dropsy  is  usually  first  observed  in  the  eyelids,  ankles,  and  feet, 
the  puffiness  of  the  eyelids  lieing  seen  in  the  morning,  the  swelling  of  the 
ankles  and  feet  in  the  evening,  and  extends  to  the  subcutaneous  tissue 
throughout  the  body,  and  eventually  into  the  serous  cavities,  lungs,  and 
bniin.  In  the  atropine  stiige  with  increased  flow  of  uiine  the  dropsy  may 
diminish  in  severity. 

Tbe  chanicteristics  of  the  lu-ine  vary  somewhat  according  to  the  stage 
of  the  disease.  It  is  usually  diminished  to  two  jjints  or  less,  but  the  quan- 
tity may  vary  considerably  from  time  to  time.  Tlie  color  is  high  or  dark 
red,  perhaps  smoky  in  appeai-ance,  accoi-d ing  to  the  concentration  or  the 
presence  of  blood,  and  is  opaque.  The  reaction  is  acid,  and  the  specific 
gravity  from  1020  upward.  Urea  is  diminished.  Albumin  is  abundant^ 
firom  one  to  thi-ee  per  cent.,  the  precipitate  occupying  one-half  or  the 
whole  of  the  volume  of  the  boiled  nriue.     The  percentage  is  leajst  while 
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the  patient  is  at  rest.     The  sediment  is  abundant,  and  consists  of  n 

ous  hyaline,  granular,  epithelialj  and  fatty  casts  of  various  length  and 
breatlth,  renal  epithelium,  and  leukocytes,  either  yjanular  or  fatty,  tree 
fat-drops,  fat-crystals,  and  frei>h  or  decol(>rized  i-ed  bh>od-corpuscle54, 
sometimes  so  abnn*lant  as  t^>  indicate  a  hemorrhagic  nephritis. 

Ill  the  atrophic  atn^e  the  quantitj^  of  nriiie  is  likely  to  be  either  normal 
or  incrcjised,  the  specific  gravity  1010  and  upward,  the  percentage  of  al* 
bumin  from  one-half  to  one  per  cent.,  the  sediment  containing  abundant 
cajsts,  but  with  less  evidence  of  fatty^  degenenition  and  the  a<ldition  of 
waxy  or  colloid  i^sta.  With  the  pei'sistence  of  the  disease  the  uraBmiG 
disturbances  l>ecome  more  severe,  and  may  prove  the  immediate  cause 
of  death,  althimgh  dysentery,  delirium,  coma^  and  eonvulsioDS  are  less 
frequent  than  in  acute  diffase  and  chronic  interstitial  nephritis.  Uraemio 
paralyses  and  retinitis  sometimes  occur,  especially  late  in  the  disease, 
but  less  frequently  than  in  chronic  interstitial  nephritis.  The  heart,  par* 
ticularly  the  left  ventricle,  Ijecomes  somewhat  hypertrophied  and  dilated, 
e^specially  when  the  disease  runs  a  protracted  coni"se.  The  aortic  secoml 
sound  is  accentuatetl,  and  the  tension  of  the  pulse  increased,  DyspncEii 
is  fretiuent,  ma3^  l>e  asthmatic  in  character,  and  is  due  in  part  to  ursemia 
and  in  part  to  (edema  of  the  Inngs  or  to  hydrothonix. 

The  disciise  usually  extends  over  a  period  of  a  few  yearfv,  during 
whicli  exacerbations  and  remissions  may  often  occur,  sometimes  suggest- 
ing  succ^^ssive  attacks  of  acute  nephritis.  Recovery  is  possible  when  the 
diseaae  is  limited  to  a  portion  of  the  kidney,  but  death  usually  result** 
from  progrei^sive  emaciation  and  exhaustion,  with  cedema  of  the  lungs  or 
larynx  or  concurrent  acute  inflammation,  especially  of  the  lungs  or  se 
cavities,  or  from  uremia. 

DiAGNOBLs. — The  di{ignosis  ultimately  depends  upon  the  exaininat 
of  the  urine,  although  persistent  anaemia,  frequent  nausea  and  occasional 
vomiting  without  obvioiLs  cause,  and  oedema  are  sufficiently  SQggesfeiTB 
of  a  renal  affection.  The  large  white  kidney  of  difliise  nephritis  may 
be  diflereotiated  from  that  associated  with  amyloid  degeneration  by  the 
failing  etiology  of  the  latter.  Evidence  of  an  aswociated  amyloid  spleen 
or  liver  is  lacking,  while  the  urine  from  an  amyloid  wliite  kidney  is 
paler,  clearer,  and  its  sediment  less  alunnlant,  with  iiredominating 
hyaline  casts  and  but  few  red  blood -corpuscles.  It  is  important  to  dis- 
criminate Ijetween  the  acute  exacerbation  of  a  chronic  nephritis  and  ao 
attack  of  acute  nephritis.  In  the  former  dyspepsijv  aniemia,  and  o^dem* 
preceile  the  immediate  exaccrliation,  in  which  the  dropsy  rapidly  in* 
creas*:»s;  the  flow  of  nrine  is  more  profuse  than  in  acute  nephritis,  fatty 
casts  are  more  abundant^  and  cardiac  hypertrophy  and  albuminuric 
retinitis,  if  present,  confirm  the  diagnosis  of  a  pre-existing  nephritis. 
Tlie  atropine  stage  of  chronic  diil'iLse  nephritis  is  to  l>e  diagnosticatM 
when,  after  a  prolonged  period  of  dropsy  with  symptoms  of  mild  urteuun, 
the  tbrmer  lessens,  and  the  quantity  of  urine  is  increased,  and  perhaps 
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excessive.  The  color  m  palter,  the  specific  gravity  lower,  and  the  per- 
centage of  albumin  higher  than  in  the  genuine  form  uf  atrophied  kidney, 

while  the  sediment  is  mtii-e  abundant,  containing  the  variety  of  casts  to 
te  found  in  the  urine  from  large  white  kidney,  bnt  with  less  fat, 

pROGNiiSii^. — The  proguiisis  depends  primarily  upon  tlie  meaning  to 
be  attached  to  the  term  chronic  dilluse  nei^hritis.  The  milder  varieties, 
essentially  parenchymal  oils  degeneration  of  the  renal  epithelium,  usually 
terminate  lavonibly,  although  the  ^nbsetiueid  development  of  a  more 
.severe  nephritis  may  Ije  attributed  to  a  prolonged  peri^jd  of  latency  fol- 
lowing the  original  infection  or  tr»xtemia. 

The  severe  variety  of  chronic  diffuse  nephritis  demands  an  unfavor- 
able, though  guarded,  prognt>sift.  Becovery  undoubtedly  occurs  when 
the  pathological  process  is  limited  to  a  portion  of  a  kidney.  Hyper- 
trophy of  the  rest  nf  the  kidney  or  of  the  heart  then  takes  i>lae*%  suffi- 
eieut  to  compensate  for  the  loss  of  the  diseiised  portion  of  the  kitliiey. 
The  prognosis  iu  recurrent  attacks  even  is  not  neei^ssarily  fatal,  since  suf- 
ficient unaflected  kidney  may  remain  for  physiological  purposes.  The 
prognasis  of  the  cast3  in  hand  <iepends  upon  the  dui'ation  of  the  disease, 
the  daily  (luantity  of  urine,  the  percentage  of  urea,  and  the  severity  of 
the  symptoms,  especially  upon  a  sudden  iiicmase  of  the  ccdema  or  the 
onset  of  grave  urasmia,  and  upon  the  occurrence  of  complicating  dis- 
eaaeR,  as  erysipela^s  pericarditis,  pleurisy,  or  i>neuraonia. 

Teeatment. — The  indications  lV)r  treatment  in  chronic  Bright- s  dis- 
ease are— fii-st,  to  lessen  the  strain  upon  the  kitlney  ;  second^  if  possible, 
to  check  diseased  actiou  in  the  kidneys  themselves^  third,  to  i-elieve 
symptoms  as  they  arise. 

The  work  of  the  kidney  may  be  lessened  by  diminishing  the  pro- 
duction of  excrement itions  material  in  the  body,  and  by  increasing  the 
activity  of  the  other  enuinctories.  Moreover,  the  irritation  of  the  kidney 
under  work  may  be  diminished  by  dilution  of  the  substances  which  act 
as  irritants  to  the  kidney.  In  order  to  lessen  the  amount  of  excreinenti- 
tions  material,  the  nitrogenous  food  taken  should  b*^  reduced  to  the  min- 
imum, the  chief  reliance  being  upon  fariujieeous  f(M>ds.  In  many,  if  not 
iu  all.  cases  aproti-aeted  trial  should  be  nuKle  of  ** skimmed  milk-'  diet,  in 
which  the  patient  should  take  at  short  intervals  during  the  day  such  an 
amount  of  milk  as  mill  iiggregate  fi*om  two  to  four  quarts  in  the  twenty- 
four  hours.  There  is  no  reason  for  iKdieving  that  the  effects  of  soch  diet 
are  rendered  nugatory  by  the  moderate  use  of  (mtmeal.  cracked  wheat,  or 
other  thoroughly  cooked  farinaceous  foods,  which,  moreover,  tend  to  over- 
come the  excessive  constipation  prmluced  by  the  milk  diet  In  many 
cases  buttermilk,  koumiss,  or  matzoon  may Jje  advantageously  substituted 
in  pait  or  altogether  for  sweet  milk,  Dniing  the  twenty-four  houi*s  at 
least  three  quarts  of  liquid  should  l^  taken ;  and  if  the  urine  be  acid, 
alkalies  should  be  used  pro  re  rata* 

To  maintain  the  action  of  the  skin,  the  patient  should,  if  possible, 
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live  in  a  warm,  equable  climate.  If  thin  be  not  attainable,  the  greateflt 
care  abotild  be  exercised,  by  the  wearing  of  heavy  woollen  underelothiiig 
day  and  iii|ijht,  to  prevent  any  ehilling  of  the  siirfaee. 

Sweating  should  l>e  encouraged  by  the  habitual  free  internal  use  of 
water ;  and  at  reguUir  intervals,  varying  from  one  ti>  ioiiv  days,  a  sweat 
should  t>e  gi\'eH  by  means  of  pilocarpine,  or,  as  is  usually  better,  by  the 
vapor  bath.  lu  r<ibust  persons  the  sweat  may  be  daily  ;  when  anetnii 
threatens,  twice  a  day.  It  is  nsnally  l>etter  s*]*  to  aiTange  that  the  patient 
shall  not  go  out  of  his  apartments  alter  receiving  the  vapor  bath  until 
the  next  day. 

Although  it  is  doubtful  whether  any  substance  can  favorably  affect 
the  nutrition  of  the  chronically  inflanied  kidney,  yet  the  power  which 
has  been  ascribed  by  authorities  to  the  strontium  mlts,  especially  the 
lactate,  more  than  warrants  its  trial;  thirty  to  fifty  grains  a  day  may 
be  given  in  divided  doses.  Ferric  chloride  (ferri  chloridum,  from  one 
to  three  grains,  in  its  solid  form,  or  in  the  form  of  the  tincture  or  of 
Basham's  mixture)  is  a  standard  remedy  iu  the  second  stage  of  Bright*8 
diseiise.  It  Ls  a  good  fcrroginouK  tonic,  is  somewhat  diuretic*  and  also 
actwS  as  au  astringent.  The  pure  diui^tics  are  chiefly  valuable  in  main* 
taining  the  action  of  the  kidney  or  iu  soothing  the  irritated  kidney- 
Irritant  diuretics  are  usually  harmful- 
Alt  hough  iu  renal  tlropsy  it  is,  tor  obvious  reasons,  rarely  possible  to 
get  rid  of  the  excess  of  water  by  raeiins  of  diuretics,  it  is  often  essential  to 
stimulate  the  kidneys  to  their  utmost.  The  diui^tics  which  may  be  used 
for  this  pui^K>se,  enumerated  according  to  their  efficjicy,  ;ire  potaasinm 
bitartrate,  sodium  aud  theobromine  Siilicylate,  caffeine  citrate,  and  pilo- 
carpine hydi-ochlomte  (one-twentieth  of  a  grain  eveiy  two  hours).  Sco- 
pari  us  is  irritating  to  the  kidneys,  but  in  less  so  than  squill ;  neverthelefiB 
a  pill  of  calomel,  squill,  anil  digitalis,  one  grain  each»  is  sometimeB 
effective  in  desperate  cases  after  the  failure  of  other  remedies, 

WHien  dropsy  in  renal  disease  is  excessive  there  is  ttsually  a  secondary 
cai'iliac  iailure,  so  that  caffeine,  strophauthas  aiui  digitalis  may  by  in- 
creasing the  activity  of  the  circulation  be  very  serviceable*  The  chief 
reliance  iu  renal  dropsy  must,  however,  be  put  upon  sudoriiics  aud  pur* 
gativ(is.  If  in  any  ca.se  the  watei*  in  spite  of  treatment  so  accumulates 
a8  to  bc3Come  a  S4nu'ee  of  danger,  relief  may  usually  be  obtaiueil  by  pone- 
taring  the  legs  above  the  ankle,  or  by  makitig  several  moon  shaped  in- 
cisions just  below  the  internal  malleolus.  Such  a  procedure  should, 
however,  always  be  delayed  as  long  as  possible,  as  very  often  the  incisions 
refuse  to  heal. 

The  treatment  of  partial  or  complete  urinary  suppressiou  in  chronic 
Bright' s  disease  is  essentially  the  same  as  that  of  the  same  Bymptomift 
due  to  acute  Bright's  disejuse.  (See  page  1027.)  Care  must,  however, 
be  exercised  in  the  abstnxctiou  of  blood.  For  the  treatment  of  uraBmic 
symptoms  see  page  1038. 
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CHRONIC   FIBROUS    NEPHRITIS      CHRONIC   INTERSTITIAL 

NEPHRITIS, 


Synonymic, — Bright' s  disease* 


tbird    stage ;   Gouty  kidney ;    Cou- 
kidney ;    Granular  atrophy  of  the 


tracted  kidney  ;    Cirrhosis  of  the 
kidney. 

Chronic  interstitial  inflammation  of  the  kidney  resnlts  in  the  produc- 
tion of  an  atrophy  of  the  kidney*  A  similar  result  may  occur  in  the  late 
stages  of  chronic  diffuse  neijhritis^  in  chronic  endarteritis  of  the  renal 
arteries,  or  of  the  aorta  at  the  origin  of  these  arteries,  and  in  old  age,  the 
last  two  conditions  being  often  a^SHociated.  A  distinction  is  thus  drawn 
between  the  primary  or  genuine  atrophy  of  the  kidney  due  to  a  pro- 
gressive inflanunation  of  the  interstitial  tissue  and  a  secondanr"  atrophy 
of  the  kidney  occui^ring  in  the  coui-se  of  chronic  diil'nse  nephritis,  local- 
ized chronic  endarteritis,  or  advancing  years.  The  first  akme  i-equires 
especial  c4:>nwideration  as  a  well-defined  pathological  process,  ahhough 
the  clinical  distinction  is  not  always  to  be  sharply  tb'awn  between  the 
several  varieties  of  atrophied  kidney. 

Etiology. ^The  probable  immediate  cause  of  chronic  fibrous  ne- 
phritis, w^hich  is  more  common  after  juidtlle  life,  is  longcoutinued  irrita- 
tion of  the  kidney,  the  result  of  gout,  syphilis,  or  malaria,  or  of  alcohol, 
lead,  or  possibly  other  poisons.  Prolonged  obstruction  to  the  outflow  of 
urine,  chronic  pyelitis,  and  the  development  of  multiple  cysts,  as  in  the 
mnltilocular  cystic  kidney,  are  associated  with  chronic  interstitial  ne- 
pkritis,  although  in  these  affections  the  kidney  is  usually  increiused  in  size. 
It  is  not  unlikely  that  malassimilation  of  Ibod  resulting  from  irregularity 
or  excess  in  modes  of  living,  especially  in  eating,  drinking,  working, 
and  resting,  may  result  in  the  prolonged  elimination  through  the  kidney 
of  irritating  products  of  defective  digestion  or  disturbed  tissue  metamor- 
phosis and  thus  prove  of  etiological  importance.  In  this  relation  the 
frequent  association  of  chronic  fibrous  nephritis  and  general  arterio- 
sclerosis is  signific-ant.  Attention  has  already  been  called  to  the  possi- 
bility that  the  alteration  of  the  blood-vessels  may  be  due  to  the  nephi-itis, 
and  to  the  view  of  Senator,  that  in  the  genuine  form  of  chronic  fibrous 
nephritis  a  persistent  toxaemia  probably  acts  simultaneously  as  an  irritant 
both  to  the  blood-vessels  and  to  the  kidney.  In  those  instances  in  which 
a  general  arteriosclerosis  is  combined  with  chronic  fibi-ous  nephritis,  it 
seems  probable  that  the  etiology  is  the  same  for  each  alTection. 

MoKBiD  Anatomy. — The  kidneys  are  diminished  in  size,  in  extreme 
instiinces  each  weighing  perhaps  an  ounce,  and  are  of  increased  densit^^ 
The  capsule  is  tliickened,  and  sc*  adherent  that,  when  torn  off,  portions 
of  the  kidney  are  separated  with  it  The  surface  is  smooth  or  granular, 
and  the  granules,  both  large  and  small,  are  composed  of  relatively  un- 
altered tissue^  which  is  of  a  red  or  reddish-gray  color  according  to  the 
quantity  of  blood  present.     A  distinction  of  no  essential  importance  is 


1034 


DLSEASES  OF  THE   XIRINAKY  APPABATUB. 


sometimeB  thus  drawn  between  a  red  aud  a  pale  granular  kidney.    Nn- 
merons  minut-e  cysts^  and  white  or  yellow  specks  fi*oui  lime  salts  or] 

unites,  are  frequently  seeu  upon  the  surface  aud  the  section  of  the  kid- 
ney, and  f^imilai'ly  colored  alreaks  from  a  like  cause  may  be  found  tm 
section  of  the  pyramitLs,    The  cortex  is  thin  aud  tht-  pyrauiids  short ;  the  | 
glomeruli  aud  tubular  i^egions  are  indistinctt  although  the  larger  blood- 
ve-8seLH  are  unusually  conspicuous.     On  microscopical  examination,  more  | 
or  letvs  extensive,  disseminated  patches  of  fibroiLs  aud  granulation  tiasi 
are  seen,  in  which  some  of  the  tubules  are  obliterated  while  others  epbI 
dilated  aud  varicose  and  frequently  contain  globular  aud  cylindrical  I 
hyaline  concretions.      The  arteries  show  a  tendency  to  become  oblit- 
erated, and  the  walls  Imth  of  tubes  and  of  arteries  are  thickened ;   the 
glomeruli,   with   or   without  thickened  capsules,   are  ti*ausformed  into 
homogeneous,  glisteuing,  sclerosed  bo^iies,  which  perhaps  ai-e  infiltratHl 
with  lime  salt8.     The  cHJuibi nation  of  chronic  fibrous  nephritLs  and  the 
deposition  of  m^tes  is  spoken  of  as  a  gouty  kidney,  and  is  often  found  j 
among  pers<>ns  lea<ling  a  life  of  luxury  ;  while  the  tibrous  kidney  associ- 
ated with  lime  s;ilts  hjLs  lieen  regarded  as  evidence  of  a  poor  man's  gout. 

The  general  nutrition  of  persons  with  chronic  fibrous  nephritis  may  I 
l>e  but  little  atlected  :  in<ieed,  the  atrcjphied  kidney  is  not  infrequently 
embedded  in  abundant  fat-tissue.  A  most  important  associated  lesion  is  | 
concentric  idiopathic  hypertrophy,  sometimes  extreme^  of  the  heart, 
either  of  the  left  v^entricle  alone  or  of  b^th  ventricles.  The  degree  of 
the  hypertrophy  depends  upon  the  duration  of  the  disease  and  the 
general  nutrition  of  the  patient ;  tlie  cause  has  been  mentioned  in  the 
consideration  of  the  cardio-vuscular  changejs  in  nephritis.  The  hyper- 
tropliied  heart  may  snbseqneutly  undergo  tatty  degeneration  aud  the  yen* 
tricular  cavity  Ix^come  dilated.  Eetinal  hemorrhages  and  albuminnric 
retinitis  iU'e  more  freriuently  fonntl  than  in  chronic  dLfti^e  nephritis. 
Chronic  endaortitis  (atheromatoiis  degeneration  of  the  aorta)  and  scle- 
rosis of  the  snialhT  arteries  in  various  organs  of  the  body  ma\'  be  a#BO* 
ciated  with  a  chronic  fibrous  uepliritis,  also  pulmonary  emphysema, 
cerebral  hemorrhage  or  softening  of  the  brain,  and  fibrinous  infianima- 
tion  of  the  serous  memt>nines  of  the  Ixxly* 

Symptoms.— The  symptoms  of  chronic  fibrous  nephritis  may  be  » 
slight,  ill  defined,  or  rt^motely  related  to  the  kidney  that  the  condition 
of  this  organ  is  nnsiispected  until  an  examination  for  life  insurance  di^  , 
closes  an  abnormal  urine,  or  a  tronble.stjme  heait  l»eat  or  a  feeblenesss  of 
eye.sight  leads  to  a  physical  examination  of  the  heart  ori^tina,  revealing 
lesions  at  once  sugge^sting  a  chronic  nephritis.  The  patient  may  consider 
his  kidneys  exceptionally  sound,  since  urine  is  excretetl  with  uuasual 
fref*dom.  As  a  rule,  the  earliest  sym|*tomF  are  thos**  doe  to  a  mild  nnemia. 
The  patient  complains  of  dysi>epsia.  He  suffers  from  slight  nausea,  pet- 
haps  fi*om  vomiting  at  irregidar  times  and  independently  of  the  iugetstion 
of  food.    For  a  long  time  the  digestive  power  of  the  stomach  is  nnafieci«d 
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and  the  general  nutrition  of  the  patient  is  ejtcellent.  During  this  period 
there  is  occ4isioiial  vertigo,  perha|>s  headache,  usually  mildj  although 
sometimes  persiKteut,  also  neuralgia,  either  occipital  or  following  the  dis- 
tribution of  tlie  taeial  nerve,  ltt*bing  of  the  skin  may  be  eomphuned 
of,  and  persistent  eczema  is  not  infre(iuent.  The  patient  t)ecome*s  short- 
breathed  on  exertion,  or  has  asthmatic  attacks,  and  recognizes  a  power- 
ftd  beating  of  the  heart.  Thirst  occui^  combined  with  frequent  mic- 
turition, especially  noticed  at  uight,  and  polyuiua,  symptoms  which 
lead  the  patient  to  .suspect  diabetes.  In  viilue  of  one  or  more  of  these 
disturbances,  an  examination  of  the  urine  is  miule,  and  reveals  the  fol- 
lowing  characteristics.  The  quantity  is  excejssive,  tliree  to  four  quarts 
(3000  to  4000  cubic  centimetres).  The  color  is  pale  and  the  urine 
t;ransparent^  the  reaction  acid,  the  specific  gravit^^  from  1005  to  1010, 
being  higher  in  the  urine  pjissed  ilnring  the  day  than  in  that  passed 
after  rest.  The  ui'ea  is  somewhat  diminislied,  while  albumin  is  present 
from  a  trace  to  one-fouith  per  cent.  At  times  it  may  be  temporarily 
absent,  or  not  recognized  for  weeks  or  mouths,  or  it  may  be  present 
only  during  the  day.  Indeed,  we  have  st*en  fatal  unemia  from  con- 
tracted kidney  with  urine  that  w^as  of  normal  specific  gravity  and 
free  from  albumin.  The  percentage  of  albumin  is  usually  less  in  the 
oriue  passed  dui*ing  the  night  than  in  that  voided  by  day.  The  sedi- 
ment is  slight  and  contaius  but  few,  usually  narrow,  hyaline  casts,  and 
repeated  examinations  may  be  necessary  l}efore  casts  are  seen.  Granu- 
lar ca^sts  are  exceptionally  found,  and  fat-di^ops  are  infrequent.  Ecnal 
epithelium,  leukocytes,  and  i^il  blood-corpuscles  an*  rare. 

In  the  further  progress  of  the  disease  the  dyspeptic  symptoms,  par- 
ticularly the  nauBca  and  vomiting,  persist,  and  may  be  associated  with 
obstinate  diarrhcea,  and  the  patient  otlen^  though  not  nec4\ssai-ily,  loses 
fle*sh  and  strength.  Anxiety  and  wakefulness  are  fiT^x^it^^it.  31uscular 
twitchings,  at  times  couvulsions,  may  take  place,  also  distuibance  of 
vision,  and,  e^specially  towards  the  end  of  life,  stupor  or  coma.  The 
moi-e  severe  urteniic  disturbances  may  hist  but  a  short  time  or  may 
recur  with  intervals  of  comparative  health. 

The  recognition  of  the  cardiac  hypertrophy  without  valvular  disease 
is  of  the  greatest  importance  in  calling  attention  to  the  condition  of  Ihe 
kidney.  It  is  manifested  not  only  by  palpitatkai  and  dLsplacemeut  of  the 
apex  downward  and  outw^ard,  but  also  by  the  increased  area  of  cardiac 
dulness,  c8i)ecially  to  the  letl,  and  by  the  acc<*ntuatioii  of  Ihe  aortic  st^ttond 
sound.  Increased  arterial  tejision  Ls  indi(^ated  by  the  resistant,  nidial 
pulse,  the  cord- like  character  of  tlie  artery  suggesting  a  sclerosis  of  its 
wall.  Throbbing  of  the  temporal  arteries,  headache,  and  perhaps  hemor- 
rhages, nasiil,  cutaneous,  or  cerebral,  are  additional  evidence,  in  part  at 
least,  of  increasc*d  arterial  tension.  In  the  later  stages  of  the  dise*ise, 
when  the  nutrition  of  the  heart  becomes  impaired  and  dilatation  Ls  added 
to  hypertrophyj  as  indicated  by  an  extension  of  dulness  to  the  right  and 
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|ierbaps  a  systolic  souffle  at  the  apex,  the  pulse  becomes  weaker,  more 
Ireqtieiit,  and  irregtilar,  the  dj^ncea  more  persistent,  aod  dropsy  may 
occur,  the  absence  of  which  throughout  the  greater  part  of  the  dlseifle 
strongly  contrasts  this  varietj"  of  chronic  nephritis  with  that  due  to  diffw 
intlamniation  of  the  kidney. 

The  early  disturlmnces  of  respiration  are  probably  the  result  of  a  mild 
iineiuia,  but  in  the  further  advance  of  the  disease  the  dyspnoea,  tboa^ 
often  paroxysmal,  is  aggravated  by  mental  or  physical  strain,  and  may 
assume  a  Chcyoe-Stokes  character,  or  lie  combined  with  oddema  of  the 
Inngs  or  with  bronchial  catarrh-  Sttch  modifications  in  the  character  of 
the  respiration  suggest  that  the  late  dyspuoBa  is  due  rather  to  the  failing 
comiwtency  of  the  heart  than  to  uriemia  alone. 

The  disturbances  of  vision  range  between  an  enfeebled  eyesight  and 
complete  blindness.  The  latter  may  occui*  as  a  manifestation  of  unemia 
in  the  absence  of  ol>servable  retinal  lesions.  As  a  cause  of  the  obscured 
visiofi  eharat*teristic  retinal  changes  are  otlen  found,  which  are  included 
under  the  term  albuminuric  ri*tinitis.  Such  are  multiple  hemorrhages 
and  opafjue  glistening  patches  due  to  a  fatty  degeneration  and  sclerosis 
of  the  retina.  M<>re  nire  are  other  causes  of  loss  of  \ision^  as  separation 
of  the  retinji,  eiulxilism  of  the  central  arterj',  hemorrhage  into  the  vitre- 
ous, or  inflammation  of  the  choroid. 

Of  other  affect  Ions  which  may  arise,  acute  inJianimation  of  serous 
men]l>ranes  is  frequent,  as  are  also  acute  pneumonia  and  dysentery,  which 
not  infre(|uently  represent  the  immediate  cause  of  death  in  a  chronic  dis- 
ease whose  date  of  origin  is  uncertain,  and  whose  duration  from  the  onset 
of  symptoms  attinbutable  to  renal  disease  may  extend  over  a  period  of 
ten  or  more  years, 

DiAONOBJS.— Eepeated  examinations  of  the  urine  ai-e  iLsually  neccs- 
Siiry  for  making  the  diiignosis,  although  a  snspieion  of  contracted  kidney 
should  always  arise  when  palpitation,  dysiicpsia  without  obvious  cauae^ 
wakefnlness,  b'eqnent  mieturitifai,  or  unusual  disturbance  of  vision  is  com* 
plained  of.  Stewart  has  emphasized  the  diagnostic  importance  of  an  ap* 
preeiation  of  the  symptoms  of  elironic  tibnnis  nephritis,  since  there  may 
\>e  repeated  faiUti-es  to  detect  albninin,  and  casts  may  l»e  only  occfisionally 
found.  A  puis**  of  high  tension  even  with  a  cortMike  nKlial  artery  is  no 
necessjiry  evidence  of  present  or  iTiipending  fibrous  nephritis*  since  both 
may  occur  without  any  involvement  of  the  kidney,  and  a  failing  cardiac 
compensation  in  the  last  stage  of  fibrous  nephritis  simulates  that  present 
in  chrrmic  valvular  endocarditis.  Rei>eated  examinations  of  the  urine 
are  especially  necessiiry  in  the  former  cjise,  and,  although  as  the  heart 
fails  the  pei'centage  of  albumin  may  increase  and  the  specific  gra\ity 
rise,  the  latter  is  still  low  in  proportion  to  the  tpiantity  of  urine  elimi^ 
nated,  nearer  lt)10  thau  102(^  whereas  in  ehi'onic  piissive  congestion  of 
the  kidney  the  speciiic  gravity  is  always  high.  The  characteristics  of 
the  urine  in  the  atrophic  stiige  of  a  chi'ouic  diflfuse  nephritis  are  sufficient 
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to  exclude  this  variety  of  fibrous  kitiney,  although  in  senile  atrophy  and 
in  atrophy  due  to  chronic  endaortitis  the  composition  of  the  urine  may 
resemble  that  of  genuine  chronic  fibrous  nephritis ;  but  tailing  health  in 
such  cases  is  not  a^ssociated  with  the  progressive  development  of  the 
symptoms  reconled  duriii«;  a  period  of  years.  It  ia  piobable  that  the 
8t*nile  and  iirterio  selenitic  varieties  of  atrophied  kidney  ai-e  those  in 
which  albuminuria  and  casts  may  oct*ur  at  times  during  a  period  of  years 
in  individuaLs  in  seeming  health. 

Pbogn'oisib, — Althougii  geindne  chioiiic  tibrous  nephritis  is  a  progres- 
sive affection,  eventually  proving  fatal,  a  long  i>eriod  of  years  may  eUipse 
during  which  the  individual  leads  an  active,  usefnl^  and  enjoyable  life. 
Death  uuiy  then  occiu"  unexi)ectedly  from  sudden  cerebral  heuiorrhage 
or  giiive  miemiaj  or  0101*6  gradually  trom  au  acute  iuHiuumation,  mk  of  the 
serous  meudjraues^  lungs,  or  intestines.  In  other  cases  death  m  of  moi^ 
gradual  oiLstt  in  consequence  of  the  laihu^  of  cardiac  conipeosatiou, 
which  is  often  indicated  by  a  dimiuution  in  the  quantity  of  urine  belbi-e 
oedema  of  the  lungs  or  of  the  larynx  or  se\^ere  uneuiic  symptoms,  such 
as  Cbeyne-Stokes  breathing,  convulsiojLSj  sleeplessness,  sopor,  or  coma, 
become  manifest. 

Treatment.  ^It  is  manifestly  impossible  to  restore  the  tissue  of  the 
kidney  which  has  undergone  contraction.  In  many  cases  the  structural 
altenition  is  due  to  i-ecurrent  subacute  attacks,  causetl  t)y  irritant  ijoisons 
which  are  iLsually  the  products  of  malassimilatiou  within  the  l>ody.  Ee- 
current  attacks  of  oxaluria,  or  more  frequently  of  lithuria,  may  each  be 
accompanied  by  urine  of  low  specific  gravity  con  tain  I  ng  a  little  albuudn 
and  hyaline  tube- exists,  although  l>etween  the  paroxysms  the  urine  is 
entirely  normal.  Tliese  temporary  attacks,  which  are  almost  invariably 
overlooked  until  the  kidneys  are  ruined,  may  bt*  looked  upon  as  I'epre- 
seuting  the  early  stages  of  gouty  or  other  ft>rm  of  contracted  kidney.  It 
is  therefore  of  the  gi-eatest  importance  that  the  urine  of  middk^-aged 
persons  be  repeatedly  **xamin€*d  during  periods  of  uric  acid  elimimition, 
after  hea\np  eating  or  drinking,  or  whenever  si-dinient  is  noticed.  The 
detection  of  such  reual  attacks  should  lead  to  the  institution  of  strt^nuous 
measures  to  prevent  the  formation  in  the  hady  of  iriitant  substances,  and 
to  aid  ill  the  elimination  of  these  substanc*^  when  formed. 

At  the  basis  of  many  cases  of  contracted  kidney  is  the  habit  of  over- 
eating of  nitrogenous  foods  and  of  under-exercising.  In  any  case  the 
diet  should  Ik*  made  jis  far  as  may  be  farinnceous;  systematic  exercise 
should  l>e  insisted  upon,  and  every  csxre  Ix*  tak4*n  to  maintain  the  activity 
of  the  skin  by  warm  clothing  and  frequent  liathing.  Alike  to  the  over- 
worked men  and  to  the  indolent,  over  luxurious  women  who  make  up 
a  large  proportion  of  the  richer  population  in  our  large  cities,  the  for- 
mation of  the  Turkish  bath  habit  in  early  middle  lite  is  important  as  a 
prophylaxis  against  renal  contraction. 

The  mamigement  of  a  case  of  contracted  kidney  is  in  its  general  piin- 
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eiples  similfir  to  tliat  of  other  forms  of  chronic  Bright's  disease*  (I 
page  1031.)  Usually,  however,  there  is  no  hope  of  affecting  the  kidney 
for  good,  and  the  utmost  thut  can  l>e  done  is  to  regulate  the  diet  so  aM  to 
lessen  kidney  strain,  to  stimniate  the  skin  and  intestinal  tract  to  elimi* 
nate  as  much  as  they  win,  to  give  hon  to  aid  in  blood  reconstruction,  and 
to  meet  unemic  symptoms  tm  they  arifte. 

In  the  treatment  of  uriemia,  the  chief  effort  must  be  to  bring  about 
elimination  of  the  poisonous  materials  from  the  blood.  The  diurc*tic8 
used  should  be  as  Ikr  as  possible  unirritating.  By  means  of  pilocarpine 
and  the  vapor  baths  very  free  sweating  may  be  indnced.  As  elaterium  is 
ac^ererlited  with  the  especial  power  of  causing  excretion  of  nreti  from  tbe 
intestines,  it  is  generally  to  Im»  preferred  among  the  pui'gatives.  (See 
formula  25.)  In  unemic  congestion  or  oedema  of  the  lungs,  free  dry  or 
sometimes  wet  cupping,  with  administi'ation  of  oil  of  eucalyptus  and 
other  stimulating  expectorants,  is  in  order.  In  ursemic  'convulsions^ 
venest*ction,  anaesthetics,  chloral,  and  bromides  may  be  used,  with  due 
adaptation  to  the  individual  case*.  In  uneunc  vomiting,  cocaine,  car- 
b<jlie  acid,  and  other  anti-emetics  may  l>e  given,  but  iLsmilly  fail  to  ac- 
complish much  :  whilst  the  food  shonld  l>e  of  the  lightest  kind,  and  in 
extreme  cases  should  be  given  for  a  time  solely  by  the  rectum* 
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AMYLOID    DEGENERATION. 

Amyloid  degeneratiun  or  iiiiilti'ation  of  the  kidney  may  occur  as  a 
complication  of  chronic  diffuse  and  chroinc  fibrous  nc|diritiH,  and  at  times 
in  an  otherwise  normal  kidney.  In  the  latter  case  it  is  of  no  practical 
importance,  but  in  the  Ibrmer  it  prtMluces  modifications  worthy  of  note 
in  the  coui'se  of  chronic  BrJght^s  disease. 

Etiology. — Amyloid  degenenition  in  the  kidney,  as  eL^se where  in 
the  lH)dyj  is  the  result  of  chronic  tuberculosis  of  the  lungs,  intestine^ 
and  bones  in  particular,  and  then  especially  when  associated  with  uloer- 
ation  or  ciivity  formation.  It  also  occurs  in  the  sequence  of  chronic 
suppuration,  particularly  of  the  Iwnes,  and  in  empyema  and  s>*|)hilis; 
lead  poiscining,  gout,  and  malaria  have  also  been  considered  as  of 
etiologicral  importance.  It  is  iLsually  associated  with  amyloid  disease  of 
the  spleen,  liver,  and  intestine,  but  it  may  Im^  linuted  to  the  kidneyfl^ 
in  which  ciise  the  etiology  is  obscure.  The  su]ipurative  conditions  are 
generally  considered  as  sometimes  concerned  in  the  production  of  chronic 
diffuse  nephritis,  while  lead  pois<^>ning,  gout,  and  malaria  are  mentioned 
in  the  etiology  of  chronic  tibrous  jiephritis.  It  is  therefore  possible  th^ 
chronic  nephritis  and  amyloid  degeneration  of  the  kidney  may  be  in- 
<lependent  results  of  the  same  cause,  as  it  is  to  be  recognized  that  in 
cun.sequence  of  these  causes  nephritis  without  amyloid  degeneration  and 
amyloid  degeneration  without  nephritis  may  oc(*ur.  It  is  also  possible, 
although  less  probable,  that  existing  amyloid  degeneration  of  the 
may  occasion  the  nephritis. 
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Morbid  Anatomy. ^The  amyloid  degeneratioo  of  an  otherwise 
nornral  kidney  may  protloce  no  charaekTistic  ^ross  changes,  with  the 
exception  of  piillor  and  ti^nshicency  of  the  ^tijloiueruli,  but  the  prest*nce 
of  amyloid  disease  in  chronic  diffuse  nephritis  m  always  to  lie  siLspected 
when  a  hir^e  white  kidney  is  fouiKU  and  the  paler  the  kidney  the  nun'e 
probable  is  the  prtv^ence  of  the  amyloid  material.  The  amyloid  degenera- 
tiou  may  occur  in  atixiphied  kithieys  of  whatever  origin^  thoogh  it  is  per- 
haps most  frefjuently  found  in  the  secondary  atrophy  of  chronic  diffuse 
nephritis*  Pallor  of  the  kidney  and  traiishiec^ncy  of  the  f^^lomeruli,  again, 
may  be  the  only  appearances  suggestive  of  the  pi-esence  of  the  amyloid 
substance,  which  iLsnidl>'  manifests  itself  fii'st  as  a  homogeneous  trans- 
lucent thickening  of  the  wads  of  the  glomerular  capilkiries  and  of  the 
afferent  arteries*  It  may  also  be  pi-esent  in  the  blood-vessels  and  in 
the  bailment  membrane  of  the  ttibules  in  the  pyramida  Its  presence 
is  to  be  i^cognized  by  the  application  of  the  compound  solution  of  Iodine, 
which  produces  a  mahogany -brown  color.  The  effect  of  amyloid  degen- 
eration f)f  the  blood' vessels  is  to  produce  a  diminution  of  their  calibrcj 
and  this  may  act  ils  one  factor  in  the  causation  of  the  fatty  degeneration 
of  the  epithelium  which  is  present  in  the  large  white  amyloid  kidney* 

S\^irTOM8.^The  symptoms  connected  with  amyloid  degeneration  of 
the  kidney  varj^  in  character  according  to  the  assoeiatM  lesion  of  the 
kidney.  They  may,  thert^fore,  simulate  either  thost^  of  a  chronic  diffuse 
or  of  a  chronic  fibiTfUS  uephritLs,  or  there  may  be  uo  suggestive  symptoms 
that  the  amyloid  degeuenition  is  present  if  the  kidney  is  otherwise  nor- 
mal. Albuminuria  is  constant  tind  dropsy  fit3<iuent.  Polyuria,  nriemic 
symptoms,  and  symptoms  referable  to  hypcrtrophied  heart  or  to  retinitis 
are  rare.  The  patient  is  pale  and  weak,  and  is  likely  to  suffer  from  diar- 
rhcea  in  consequence  of  associated  amyloid  enteritis,  and  to  pn?*sent  evi- 
dence of  enlargement  of  the  liver  and  spleen  from  amyloid  disease*  of  these 
organs.  The  quantity  of  urine  is  not  aspeeially  inereasi^d,  and,  when  the 
kidney  alone  is  affected,  may  l>e  diminished  to  about  one  thousand  cubic 
eentimetres  in  the  twenty-four  hours.  It  is  acid*  clear,  of  a  pale-yellow 
color,  its  speeifie  gravity  1010  to  1015,  Albumin  is  usually  copious,  in 
the  vicinity  of  two  per  cent  Setkator  states  that  globulin  is  abundant. 
There  is  but  little  sedituent,  and  this  contains  eompaniti^ely  few  hya- 
line, granular,  fatty,  and  waxy  ctLsts,  leukocytes,  and  red  blood-corpus- 
cles* The  combination  of  amyloid  degeneration  and  diffuse  nephritis 
may  be  associated  with  a  diminished  quantity  of  urine  and  an  abnndaut 
sediment  of  casts  and  leukocytes,  while  the  quantity  of  urine  may  be 
profuse,  with  a  high  percentage  of  albumin  if  the  amyloid  degeneration 
has  affected  a  preceding  gninular  atrophy  of  the  kidney  with  hypcrtro- 
phied heart.  If  amyloid  degetiemtion  is  present  in  an  atrophied  kidney 
without  hypertrophied  heai'tw  the  quantity  of  urine  and  the  seiliment 
may  be  slight  and  the  quantity  of  albumin  considerable.  Gases  occur  in 
which  in  the  absence  of  hyperti'ophy  of  the  heart  and  a  diminished  quan- 
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tity  of  urine  albumin  m  absent*,  or  is  present  merely  in  traces,  and  only  a 
rare  narrow  byaliiie  ciust  in  found. 

Diagnosis, — The  pre^seuee  of  amyloid  degeneration  of  tbe  kidney  is 
to  be  inferred  when  an  efficient  ciiiLse  for  general  amyloid  dii^ease  exists 
and  there  is  evith.^uce  of  auivloid  disea.se  elsewhere,  espe<'iaU\  eularg*^ 
meut  of  the  liver  and  spleen  and  chronic  di;irrhcea.  It  is  rendered  pnili- 
able  when  the  urine  contains  abundant  albumin  and  but  littile  aediment 
and  tliere  is  no  evidence  of  hypertrophy  t»f  the  heart. 

Peognosis. — Since  amyloid  degeneration  usually  repi'esentB  a  late 
stage  of  the  diseases  in  which  it  oe-cui's,  and  of  which  the  prognosis  is 
grave,  the  outltK>k  for  tiie  patient  is  seriorn^.  It  is  possible  that  the 
progress  of  amyloid  degene ration  may  cease  with  the  aiTcst  of  the  dis- 
ea.sej  and  it  is  known  that  amyloid  material  may  remain  in  the  bcwiy 
indefiintely  without  being  productive  of  distuHKince.  Itw  presence  in  tbd 
kidneys,  hc*wever,  Ls  usiuiUy  connected  with  incurable  extensive  diaeane 
in  these  organs  and  elsf^wlu^re. 

Treatment, — xVmyloid  degeneration  of  the  kidney  cannot  be  met  by 
any  specific  treatment  and  often  does  not  modify  the  therapeutics  of  t 
primary  disease  whicli  causers  it.     Cfallic  acid  is  sometime-s  useful  in  con 
trolling  an  excessive  loss  of  albumin. 
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SUPPURATIVE   NEPHRITIS.     ABSCESS   OF   THE   KIDNEY. 

Suppurative  inflammation  of  the  kidney  results  in  the  pi-esence  of  I 
abscesses,  which  may  be  tew  or  many,  sharply  localized  or  disseminated  ] 
throughout  the  kidneys.     Such  aksceHst*s  are  to  be  regarded  as  depeod- 
ent  upon  the  entrance  into  the  kidney  of  pyogenic  biu^teria,  which  sire  J 
admitted  directly,  aa  in  traumatiBnij  or  indirectly  through  the  circul»'| 
tion  or  by  means  of  the  nrituiry  tract     Wlien  the  bacteria  are  brought] 
through   the  circulation,   the  abscess   is   sometime^s  called   metastatic;! 
while  the  term  mr^wal  kkhwy  is  often  given  to  that  variety  of  suppurative  j 
nephritis  which  results  from  the  extension  of  an  inflammation  upward 
from  a  lowt^r  point  in  the  ni'inary  tract,  since  such  a  pn>gress  has  been 
Ihe  frequent  immediate  result  of  a  anrgical  operation  on  the  urethra 
or  the  bladder. 

The  n^etastatic  abscesscB  of  the  kidney  which  result  trom  the  transfer 
of  bacteria  by  means  of  t!ie  blm>d-cnrrent  are  usually  of  emlxilic  origin»j 
infections  or  s*»ptic  eudHili  containing  bacteria  lieing  tmnsfen-ed  from  ttel 
heart,  as  in  infectious  endocarditis,  or  from  an  infectious  thrombm*  in  the  J 
lungs,  or  in  a  body  vein  throngli  an  open  fonimen  ovale.  It  ii*  also  pos*  [ 
sible  that  a  suppurative  nephritic  may  arise  from  the  combination  of  I 
l>acteria  in  the  renal  circulation  and  a  local  disturtmnce  in  the  kidneyj 
Hivoring  their  growth.  Abscesses  of  the  kidney  are  theix*fore  gn>uj>*4;| 
as  the  traumatic,  resulting  from  injuries  whether  by  accident  or  Itfl 
design ;  the  emlwlic,  occurring  in  those  diseases  in  which  a  malignanfej 
endocarditis  exists  a.s  the  local  expreasion  of  a  general  infection,  whet 
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regarded  im  pyiBinia,  septicfemiaj  puerperal  fever,  rheumatism,  osteo- 
myelitis, diphtheria,  typhoid  fever,  dysentery,  tiil>ereulosis,  or  aetiuo* 
mycosis ;  finaUy,  the  pyeloiiephritic,  in  which  the  iidiuiiimatory  process 
is  extended  from  the  uretlim,  bladder,  ui*eter,  and  renal  pelviM,  whether 
indueed  l)y  siu-^^ieal  openitions,  iiii'linlinjij  catheterization,  by  gonorrhceaj 
by  renal  calculus,  or  by  unknown  causes. 

Morbid  AKATOftrY.^3ne  or  many  abscesses  ai-e  present  in  the  kiil- 
neyj  varying  in  size  from  that  of  a  pindiead  to  one  involvin«:  the  space 
between  the  capsule  and  the  pelvis  of  the  kidney.  The  al^scesses  are 
either  discrete  or  confluent^  and  the  wall  smooth  or  shreddy.  The  sup- 
puration may  extend  to  the  pamnephric  fat- tissue,  and  result  in  a  para- 
nephric abscess^  which,  as  well  as  the  renal  abscess,  may  c<tmnuiiiicate 
with  the  pelvis  of  the  kidney  or  with  the  di<;estive  tract,  especially  the 
colon,  iluodenum,  or  stomach.  A  depressed  scar  or  a  calcified  nodule 
is  s<jmetimes  found  in  evi<lcnce  of  the  previous  presence  of  an  abscess 
of  I  he  kidney. 

SYMPTOivrB. — The  presence  of  the  abscesses  is  usually  indicated  by  ir- 
regularly i*eciirring  chills,  with  corresponding  elevations  of  temperature, 
and  a  continued  intervening  fever^  ivith  less  extreme  elevation  of  tem- 
perature, and  with  the  disturbances  of  digestion,  circulation,  and  res- 
j>iration  and  the  nervous  symptoms  characteristic  of  fever.  There  is 
but  little  pain,  except  when  the  kidney  is  injured  or  the  abscess  extends 
beyond  the  kidney,  (^specially  when  the  peritonenni  is  approached. 
Although  albuminuria  is  pre.sent  and  is  sometimes  abundant,  the  per- 
cent'ige  may  he  no  higher  than  exists  in  febrile  (conditions  in  which  there 
is  no  local  diseitse  of  the  kidney.  Hyaline  and  epithelial  casts,  i-enal 
epithelium^  and  leukocytes  may  be  present,  but  red  blood-conuLscles  are 
almost  ahvays  alisent.  If  the  abscess  bi^aks  into  the  i-enal  pelvis,  pus 
in  considerable  quantit}''  suddenly  appears  in  the  urine. 

Diagnosis, — A  traamatic  suppurative  nephritis  is  apparent  when  the 
symptoms  mentioned  ai'e  the  immediate  result  of  an  injury.  The  embolic 
variety  of  supfmi-ative  nephritis  is  to  l>e  inferred  from  the  presence  of 
signs  of  a  malignant  enilocarditiss  in  a  patient  in  whom  increased  albu- 
minuria^ and  espwnally  the  sudden  appearance  of  pyuria  and  perhaps 
fjaiu  in  the  region  of  the  kidney,  indicate  a  localized  iiiflauHuation  of  this 
organ.  Espt^'ial  consideration  will  be  given  to  that  variety  of  suppura- 
tive nephritis  which  extends  trom  below  upward,  pyelonephritis,  and  to 
the  extension  of  the  aliscess  from  the  kidney  to  the  paranephric  fat- tissue, 
paranephric  al3B(j:ess  or  sux>pnmtive  paraneph litis. 

Pkog NOBIS. — The  pus  from  an  abscess  of  the  kidney  may  l>ecome 
absorbed  or  discharged,  the  prognosis  in  the  former  case  being  raild,  in 
the  latter  serious,  perhaps  grave,  according  as  the  pus  escapes  into  tlie 
urinary  or  into  the  digestive  tra<?t.  The  pns  raay  Iw  discharged  into  a 
neighboring  hollow  organ*  with  the  production  of  a  fistula,  which,  if  in 
comnmiiicatiou  witli  the  digestive  ti'act,  is  likely  to  end  fatally. 
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CHAPTER    IL 

CTYBTS  AND  TUMORS  OF  THE  KIDKEY   AND   DIHEA8ES  OF  THE  BENAL 
PELVIB   AND  THE  BLADDER, 

RENAL   CYSTS. 

Cysts  are  of  frequent  occiHrence  in  the  kidneys,  and  may  be  fotmd  in 

an  otherwise  normal  kidney  or  in  one  which  is  (iiseiis*^i  In  the  former 
there  lua^^  l)e  one  or  si^veral,  iLsually  not  lai'ger  than  an  apricot^  aUhoujih 
sometimes  of  sufficient  size  to  produce  an  abdominal  tumor  which  may 
eaiLse  mechanical  disturbances. 

The  cyst8  to  Ije  found  in  diseased  kidneys  are  mnltiple,  sometiiiM 
innumerable,  and  in  greater  or  less  rnimter  are  a  constant  accouipanimeni 
of  ehrouic  fibrous  nephritis,  in  which  aJlection  they  are  of  secondary 
importance.  They  ai-e  sometimes  in  sut^h  nnnibers  aud  of  such  size  as  to 
produce  extreme  enlargement  of  tlie  kidney,  forming  abdominal  tumors 
the  niultiloenhir  cystic  kJdney,  and  being  eventually  accompaniexl  by 
sympt-ijms  of  grave  renal  diseas*^.  The  cysts  in  an  otherwise  normal  kid- 
ney or  in  one  of  chronic  tibrons  nephritis  are  considered  to  arise  Irom  a 
dilatation  of  the  tul>nles  or  of  BDwman^s  ciipsulcs  by  obstruction  to  the 
escape  of  urine.  The  lai^r  result  from  the  fasion  of  the  smaller  cysti^ 
aud  contain  an  albuniinons  fluid,  eitlier  serous  or  gelatinoiLs,  in  which 
crystals  of  nric  acid,  calcic  oxalate,  and  cholesterin,  also  fat  or  blooil, 
may  be  present. 

MULTILOCULAR   CYSTIC    KIDNEY,      CYSTIC   DROPSY   OF   THE 

KIDNEY, 

Definition. — Enlargement  of  the  kidne>'  due  to  the  formation  of 
innumerable  cysts  in  one  or  asually  in  both  kidneys,  and  producing 
symptoms  rt^sembling  thase  of  atrophy  of  the  kidney. 

Etiology. — The  multilocnlar  cystic  kidney  Ls  a  cc»ngenital  affection, 
and  its  method  of  origin  is  variously  explained.  A  foetal  nephritis,  coo- 
geuital  closure  of  the  papillie,  or  an  irregular  devehipment  of  the  Wolffian 
bodies  hi^s  In^n  offered  in  explanation.  This  abnormity'  has  repeatedly 
occurred  in  children  of  the  same  mother,  and  has  been  associated  with 
other  deformities,  a^  hydrocephalus,  clett  palate,  club-foot,  and  c>'8tB  of 
the  liver. 

Morbid  Anatomy. ^ — Both  kidneys  are  usually  symmetrically  en- 
larged^ forming  tumors  in  the  adult  as  large  as  an  infant's  head  and  in 
the  new-torn  child  of  the  size  of  thv  fist.  The  enlarged  kidney  is  lobn- 
lated  from  the  presence  of  innnmenible  cysta,  from  those  of  microscopic 
size  np  to  othei^s  as  large  as  plum%  separated  from  each  other  by  an 
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veniiig  fibrous  structure  iu  wliieli  the  renal  tubules  aud  glomeruli  are 
here  and  there  to  be  i-eiiogoized.  The  contents  are  a  thin  watery  fluid  in 
which  urinary  salts  and  albumin  are  often  found,  and  in  wliit^h  lu^mor- 
rhages  iin^  not  infre(;tnent.  Blood- pigmentj  lat,  and  cholesterin  may  also 
be  present. 
Symptoms* — The  uiultilocnlar  cystic  kidney  may  exist  for  years  with- 
out the  production  of  symi>tonLs,  since  they  are  not  iufretiuently  found  in 
pei'sons  dying  of  iK^ute  disease.  At  the  Siiuie  time  such  a  degree  of  dis- 
tention of  the  abdomen  may  occur  in  the  foeUis  that  childbirth  is  inter- 
fered with,  or  the  descent  of  the  diaphragm  is  so  prevented  as  to  cause 
the  death  of  the  ini^int  from  asphyxiiu  The  longer  the  iodividniil  lives 
the  larger  the  dise4i»sed  kidney,  since  the  size  and  perhaps  the  number  of 
the  cysts  increase  with  the  growth  of  the  possessorj  while  the  secreting 
structure  of  the  kidney  lesseus.  In  the  adult,  therefore,  symptoms  are 
likely  to  lieeome  manifest*  but  the  tumors  are  rarely  of  such  size  a^  t4> 
produce  niechauical  disturbances,  although  the  dise^ised  kidney  has  been 
removed  by  the  surgeon  ignorant  of  its  nature.  The  distnrbancej=^  which 
arise  are  rather  those  of  digestion,  circnhitiou,  and  nutrition,  with  an 
excsessive  flow  of  pale  urine  of  low  Bi>ecific  gravity,  and  with  a  trace  of 
albumin  due  to  the  as80t*iat4:'d  chronic  fibrous  nephritis^  which  increascB 
in  degree  with  the  age  of  the  individual.  As  a  rule,  these  syraptorasy 
like  those  of  the  granular  kidney,  become  conspicuous  after  middh*  life. 

Prognosis, — The  -prognasiB  is  that  of  fibrous  nephritis,  neciifssarily 
grave,  although  years  may  elapse  after  the  disc^ivery  of  the  tumors  and 
the  recognition  of  their  cause  before  death  occurs.  Early  death  may  be 
expected  if  appreciable  enlargement  of  the  kidneys  from  the  pi-esence  of 
cystB  is  found  in  the  new-born  child. 

Treatment. — The  medical  and  hygienic  treatment  of  cystic  kidney  is 
that  of  chronic  fibrous  nephritis.  As  both  kidneys  are  invariably  more 
or  less  diseased,  surgical  excision  is  rarely,  if  ever,  justifiable. 

TUMORS   OF  THE    KIDNEY. 

Of  the  benignant  variety  of  tumors  of  the  kidney,  fibroma,  lipoma, 
myxoma,  angioma,  and  adenoma  may  be  mentioned,  althongli  they  are 
of  insuflficieut  size  and  nunil>er  to  be  of  any  practical  importance,  Gra- 
witz  has  shown  that  the  adenoma  of  the  kidney,  the  gross  appearance  of 
which  often  resembles  the  lipoma,  may  proceed  from  displaced  portions 
of  the  suprarenal  capsule.  The  malignant  tumoi-s  of  the  kidney  are 
sarcoma  and  cancer.  The  former  sometimes,  esi^ecially  in  children, 
contain  muscular  fibres,  constituting  myosarcoma. 

Cancer  and  sarcoma  of  the  kidney  occur  Iwth  as  primary  and  as 
secondary  tumors,  present  similar  gross  appearances,  produce  like  symp- 
toms, and  are  to  be  distinguished,  sometimes  with  difficulty,  only  by  a 
microscopical  examination. 

Etiology, — Primary  malignant  disease  of  the  kidney  occurs  oftener 
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ill  males  than  in  female^s,  rather  in  early  or  late  adult  life  than  <lariiig 
the  intervening  i>eriod,  and  occa^ioniiJIy  is  to  be  foaod  at  birtlu 
ondary  cancer  owes  its  origin  to  tlise^ifte  in  the  vicinity,  and  partieularl 
to  primary  niiiligiiaut  disease  of  the  te*stis. 

Morbid  Anatomy. — One  or  both  kidneys  may  be  affected,  and  the 
right  kidney  is  more  often  diseased  than  the  left  in  secondary  cancer  of 
the  kidney.     Both  the  primary  and  secondary  varietie^s  occur  as  a  diffuse 
iuliltration  or  ixs  uoduleSj  the  latter  tieiofi:  more  fi-equently  the  ease  in 
secondary  Ciineer-     As  a  rulCj  the  afifected  kidney  is  increased  in  size^ 
sometimes  enormously,  ibrioiug  a  tumor  ;is  large  as  a  man^s  head^  Treigh- 
ing  twenty  pounds,  and  prodncing  an  appreciable  distention  of  the  abd^ 
men  and  displacement  of  the  abdominal  viscera.     The  surface  is  usually 
lobulated.     On  section  the  fibrous  capsule  of  the  kidney  may  overlie  the 
timior,  or  may  ha\'e  iTcen  perforated  liy  tlie  latter,  or  the  neoplasm  may  be 
everywhere  separated  from  the  kidney  by  the  capsule^  in  which  case  the 
adrenal  origin  of  the  grow^th  is  to  Ije  suspected.    The  shape  of  the  kidney 
is  usually  maintained.     The  consistency  of  the  ma^  varies  throughou' 
or  in  different  i)ortiont^,  from  the  scirrhous  to  the  soft  medullary  or  ea- 
cephaloid  mass.     The  infiltrating  cancer  of  the  kidney  even  when  exten 
sive  often  preserves  the  distinction  between  the  cortex  and  the  pyramidSi 
The  color  of  the  tumor  varies  from  gray  or  grayish  w^hite  through  yello 
to  red  or  black,  as  fatty  degeneration,  necrosis,  hemorrhage,  and  pigmeal 
formation  exist  often  in  the  Siime  tumor.     The  nedplasni  may  gitjw  int 
the  renal  vein,  theiiee  iniothe  inferior  vena  cava,  and  frcqnentlj"  pri>jeetll 
into  the  pelvis  of  the  kidney,  which  may  be  dilated  and  completely  fiUed^j 

Symptoms. — Malignant  disease  of  the  kidney  may  progress  without 
localizing  synjptoms.     Usually  progi'cssive  loss  of  fle^h  and  strength  and 
ana^^mia  are  i> resent.     Among  the  earliest  symptoms  snggesting  that  the 
region  of  the  kidneys  is  concerned  aie  pains,  either  fixed  or  shooting 
outward  and  downward,  and  attributable  to  an  extension  of  the  growti 
to  the  lower  dorsal  and  Inmbar  nervei^.      Most  important   as  an  early 
symptom  is  hsematuria*  which  may  be  constant  or  intermittent  slight 
or  so  considerable  as  even  to  prove  rapidly   fjital.      With   extensivi 
hemorrhage  and   |>erhaps  excessive  attacks  of  renal  colic,   wormlik 
clots  of  blood  may  Ix^  voided  with  the  urine.     Cells  or  fragments  of  th 
tumor  may  also  escape  with  the  urine.      The  c^lls,  unless  eoutaimni 
glycogen,  are  of  little  value  in  diagnosis,  owing  to  the  variety  of  sha 
si*ssunn*d  by  the  epithelium  of  the  nrinaiy  tract.     Attention  has  already 
been  called  to  the  diagnostic  importance  of  the  glycogenic  generatioD 
in  snch  cells.     If  fragments  of  the  tumor  are  voided,  a  microscopi 
examination  may  reveal  their  nature.     Most  important  in  diagnosis  iS' 
the  recognition  of  the  tumor,  w^hich  is  usually  easily  accomplished  by 
bimanual  palpation.     Its  renal  nature  is  to  l>e  suspected  from  Ihe  shape 
and  the  strat  in  the  lumbar  region^  the  pasition  Ixdiind  the  colon  deter- 
mined by  inflation  of  the  latter^  and  the  usual  lack  of  mobility.     It 
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overlaid  and  also  sepiutited  from  the  liver  and  apleeu  by  the  resonant 
intestine  when  nut  piij^hed  aside,  while  the  spleen,  if  enlarged,  may  be 
felt  afi  a  inoviug  body  in  front  of  the  diseased  kidney.  If  the  surtuce  is 
lobulated  and  the  consistency  soft,  the  sensation  of  fluid  may  lie  sngge^sted, 
and  the  aspinitor  may  he  used  to  determine  the  liquid  or  solid  nature  of 
the  mixss.     Urea  or  friigmenta  of  cancer  may  Ix*  aspirated. 

Diagnosis.— Persistent  renal  htematuria,  suggested  by  the  dark-red 
color  of  the  urine,  the  al)sence  of  clots^  and  the  presence  of  albmuin 
thronghout  the  fluid,  and  of  fragmented  red  blood-corpuscles,  with  or 
^without  pain,  and  with  cachexia,  points  to  cancer  of  the  kidney  even  in 
the  absence  of  cnlargenieut.  Prt^gi-essivc  cachexia  with  persistent  violent 
pain  in  the  region  of  the  kidney  which  cannot  otherwise  Im*  accounted  for 
warrants  the  gravest  snspiciori  of  jnalignant  disease,  even  if  there  be  no 
disco vemble  tunioi*  and  no  abnormality  of  the  ui'ine.  Tumors  of  the 
kidney  are  usually  readily  distinguislied  from  an  enhirged  s]ileen  by  the 
nnil)ility  and  the  characteristic  edge  of  the  latter*  Tumors  of  tlie  liver 
and  a  distended  gall-bladder  are  also  easily  movable,  and  ai-e  not  overlaid 
by  the  distended  colon.  Pelvic  tumoi"s  pi'oceed  from  below,  and  are  not 
covered  by  intestine.  The  determination  of  the  s^jlid  nature  of  the  renal 
tumor  may  reeiuirc  the  use  of  the  aspirator  and  the  chemical  and  micro- 
scoi>ical  examination  of  the  iispirated  contents. 

Phognobis,— When  but  one  kidney  is  the  seat  of  the  tumor  the  prog- 
nosis is  more  favorable  than  if  both  kidneys  are  aiiected,  since  extirpation 
of  the  diseased  kidney  when  sarcomatous  has  been  followed  by  relief 
of  the  symptoms  and  prolongation  of  life.  Malignant  disease  of  the 
kidney  under  medical  treatment  generally  pry\'es  fatal  in  the  course  of  a 
year  or  two  after  its  recognition.  DeaUi  occni-s  from  prolonged  cachexia, 
or  from  the  occurrence  of  gangrene  of  the  tumor,  which  often  results 
from  the  establishment  of  fistuke  between  the  growth  and  the  intestine 
or  the  surface  of  the  body,  or  the  fatal  issue  may  take  place  rapidly  from 
hemorrhage,  front  rupture  of  vessels  near  the  sui'face  of  the  tumor^ 
either  into  the  urinaiy  tract  or  into  the  peritoneal  cavity. 

Treatment. --The  medical  treatment  of  malignant  tumor  of  the 
kidney  practically  amounts  to  the  admin istmtion  of  narcotics  for  the 
relief  of  pain.  Only  in  very  rare  cases  can  the  diagnosis  tie  reached 
sufQeiently  early  in  true  cancer  to  justify  excision.  According  to  Ablx^, 
even  in  sarcoma  of  the  kidney"  it  is  very  seklom  tliat  the  ca^^  survives 
beyond  three  years.  The  immediate  mortality  from  nephrectomy  for 
malignant  disease  of  the  kidney  has  been  al>out  fifty  per  cent,     (Earth. ) 


PYELITIS,      PYELONEPHRITIS. 

Inflammation  of  the  pelvis  of  the  kidney,  and  inflammation  of  the 
kidney  as  a  I'csnlt  of  the  fonner,  demand  conjoint  consideiiition  from 
their  unit^^  of  origin  and  their  fretpient  concnri'ence.  A  pyelonephritis 
is  due  to  a  pyelitis,  although  the  latter  may  occur  without  the  former. 
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Etiology. — Inflammation  of  the  mucous  membrane  of  the  pelvis  ofl 

the  kidney;  pyelitis,  is  the  resnlt  of  the  pre.seiit*e  of  an  irritant,  usually  < 
bacterial,    eonveyed   from   !>elow  upward,   from   the  bladder  along  thej 
ureter,  or  from  above  downwardj  a«  may  occur  in  infectious  dise^^es  [ 
e.^. J  scarlet  fever,  diplitheria,  small-pox,  typhoid  fever,  pneumonia,  and] 
tuberculaHia^  or  in  the  elimination  of  sueh  poijsoiifii  im  eantharides*  turi)en- 
tine,  copaiba,  and  cubebs.     In  thin  series  l>elong  the  instiinces  of  pyelitis j 
occurring   in  diabetes  attributed   to  the  elimination   of  glucase.      The 
irritant  may  lie  tninsferred  from  a^ljiwent  parts,  ^m  m  the  ease  of  the" 
rupture  of  a  neighboring  aljseess  into  the  renal  pelvis.     Pyelitis  may  b^ 
induced  or  a^gra\'ated  by  the  i>resenc^e  in  the  pelvis  of  the  kidney  of  a 
foreign  tKKly,  as  a  ciilcnhis,  para^site*  or  blood-clot,  or  by  the  presence  of  a 
tumor  giY»wing  and  *legenerating  in  the  pelvis  of  the  kiduey.     Finally  j 
are  to  be  recognized  cai^it^s  of  pyelitis  called  idiopathic  or  spontaneous^ ^ 
which  are  attributed  to  exposure  to  cold. 

The  bacterial  vimeties  of  jjy^'litis,  especially  when  due  to  an  extension] 
of  inflammation  trom  the  1>1  adder,  are  those  productive  of  pyelonephritis,  f 
and  have  been  most  fieqnently  occasioned  by  the  use  of  unclean  cathetemj 
and  otlier  instruments,  and  by  the  failure  to  avoid  sepsis  in  operations  on 
tht^  l>Uulder  and  urethra.  The  of*casional  occurrence  of  pyelitis  after  par- 
turition is  also  to  be  thus  explained.  Both  pyelitis  and  pyelonephritis] 
are  more  fi^qnent  in  men  than  in  w^onien,  and  in  ailult  life  than  in  youth- 

MoKEii)  Anatomy. — The  inflamed  unicous  meinhmue  presents  the] 
cliaracterfstics  of  a  cixtarrhal,  suppurative,  or  diphtheritic  pyelitisi,  the 
flrst  indicated  by  swelling  and  inject  inn  of  the  mucous  membrane,  jierhajis 
with  the  addition  of  punctate  licmoiThagcs  and  of  opaque  residual  urine 
in  the  pelvis  of  the  kidney.  In  the  suppurative  variety  the  mucous  mem- 
brane is  thickened,  and  the  injected  blood  vessels  are  less  conspicuoos 
than  in  the  aitiirrhal  state^  but  pus  is  present  in  greater  or  less  quantity 
in  the  pelvis  of  the  kidney,  and  the  mucous  nicmbrane  maybe  ult:*erated. 
In  diphtheritic  pyelitis  superficial  necroses  are  present,  in  which  urinary  ' 
salts  are  frequently  precipitated,  and  the  apices  of  the  pyramids  may  | 
also  he  necrotic  or  destroyeth  When  hemorrhages  occur  in  the  inflamed 
raucoiLs  membranes,  the  terni  hemorrhagic  pyelitis  is  applied.  If  the 
inflammation  has  extended  from  below  upward,  simihir  appearances  may 
be  found  in  the  bla<lder  and  n refers,  although  the  latter  often  show  evi- 
dences of  a  catarrhal  inflammation  while  an  ulcerative  or  a  diphtheritic 
inflammation  is  present  in  both  the  bladder  and  the  pelvis  of  the  kidney. 
Tlie  alterations  may  affect  one  or  both  kidneys. 

Pyehmephritis  is  charactenzed  by  the  presence  of  opaque  gray  or 
yellowish -gray,  more  or  leas  Ixnidwl  streaks  continued  along  the  pyim- 
mids  from  their  ai»ices  mU\  the  cortex  of  the  kidney.  Sueh  sti-eaks  and 
spots  have  an  injected  border,  and,  as  they  enlarge,  tend  to  become 
continent  aud  softened  in  the  centre,  forming  an  abscess.  In  the  earlier  i 
stages  bacterial  colonies,  frequently  of  the  colon  bacillus,  are  found  within 
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the  tnbules,  the  epithelium  of  which  is  necrotic,  while  the  atyaceiit  iiiter- 

tiibuhir  tis8iie  is  iiitiltrated  with  leukocytes.  A  gnimilar  degenemtioo  of 
the  epitheliuui  of  the  eonvohited  tubules  is  associated.  The  remuins  of 
a  previous  pyelonephritis  are  at  times  to  be  found  in  various  parts  of  the 
kidney  as  foci  of  tibrous  tissue,  in  whicQi  the  tubules  and  glomeruli  have 
iM^eu  oblitemted. 

Symptoms.— The  symptoraB  of  pyelitis  are  often  insiguificaut  or  sub- 
ordinate  t4>  those  of  the  dise{i>?e  in  which  it  occui'S  as  a  Cdinplit^ution,  and 
the  existence  of  the  atlection  is  otleu  determined  by  the  examinatiou  of 
the  urine  alone.  This  is  equally  true  in  acute  and  iu  chronic  pyelitis. 
There  may  be  fixiquency  of  micturition*  although  this  symptiun  is  more 
suggestive  of  cystitis*  There  may  he  dull  pain  in  the  j-egion  of  one 
or  both  kidneys,  with  sensitiveness  on  pressure,  or  the  pain  is  more 
severe,  following  the  course  of  one  or  bt»th  nret**is.  There  may  be  but 
little  coubititutional  disturbance  if  the  inliammatiou  is  limited  to  the 
mucous  menibmne  of  the  renal  pelvis.  The  urine  in  simple  pyelitis 
pi'csents  a  normal  color  and  sijecific  gravit>%  and  has  an  acid  reaction. 
The  percentiige  of  albumin  is  small,  and  cori-esponds  to  the  quantity  of 
pus  present.  The  sediment  also  varies  in  quantity  according  to  tlie 
amount  of  pus  present,  which  is  more  abundant  iu  chroiuc  than  in  acute 
pyelitis.  The  sedimeut  contains  pus  corpuscles,  few  or  many  i*e<l  blood- 
corpnscles,  and  epithelial  cells  in  considerable  number.  The  epithelial 
cells  from  the  pelvis  of  the  kidney  have  no  character isticn  either  of 
shape  or  of  arrangemeid  by  which  they  are  to  be  discriminated  from 
those  of  the  bladder.  If  the  inelitls  is  limited  to  one  kidney*  the  flow 
of  purulent  urine  may  be  ibllowed  by  that  of  a  normal  urine  from  tempo- 
rary otetruction  of  the  ureter  continuous  with  the  diseascnl  renal  pelvis. 
Within  the  last  few  yejirs  the  diagnosis  of  such  a  limited  pyelitis  iu  the 
female  has  l>eeii  repeatedly  acctnuplished  by  catheterization  of  the  ur-etei-s, 
a  method  of  diagnosis  made  tamiliar  by  Kelly,  of  Baltimore. 

The  onset  of  a  ijyelouephritis  is  indicated  by  the  oecnrrence  of  chills, 
fever,  and  sweating,  in  luldition  to  the  possible  pain  in  the  region  of  the 
kidneys  and  uretei^.  The  frequent  recnriTuce  of  tlie  chills  often  suggests 
a  malarial  fevei%  although  they  occur  without  periodicity.  The  disturb- 
ances of  appetite  and  digestion  and  of  the  ner\ous  system  characteristic 
of  fever  arc^  associated.  In  addition  to  the  characteristi<«  *if  the  urine 
ahi?ady  mentioned,  hyaline  and  epithelial  casts  and  renal  epithelium  are 
to  he  found.  The  urine  is  more  likely  to  be  aJkaline  in  pyelonephritis 
than  iu  pyelitis,  since  the  decomposition  of  retained  urine  is  a  most 
important  factor  in  its  production. 

Diagnosis. — The  diagnosis  of  pyelitis  is  often  to  lie  made  by  the 
recognition  of  pyui'ia,  which  may  l>e  the  sole  symptom.  In  sucli  cases 
the  acid  character  of  the  urine  and  the  aljsence  of  vesical  tenesunis  are 
sufficient  to  indicate  the  source  of  the  pus.  In  chronic  pyelitis,  especially 
when   there   is   pulyuria,    the  symptoms  are  somewhat  suggestive  of 


1048 


DISEASES  OF  THE  UKINABY   APPAEATUS. 


fibrous  nepliritis,  but  there  is  often  persistent  pain  in  the  region  of  the 
kidney.  The  diii^nosis  of  pyelitis  with  dihitation  of  the  i>ehis  of  the 
kidney  will  be  coosiidered  under  pyonephi^osis. 

Prognosis,  —The  prognosis  of  pyelitis  depends  largelj"  upon  tiie  \ 
ease  with  %vhich  the  caust*  eim  l>e  removed.  It  Ib^  therefore,  favoruble  in 
the  iufeetions  diseasi*a  and  when  the  inflamniiition  Ls  the  result  of  toxic 
irritants  l)ut  when  the  removal  of  the  irritant  demands  a  surgical  opera- 
tiou  the  prognosis  Ijecomes  more  grave*  The  prognasis  of  a  pyelone- 
phritis  is  also  grave,  especially  when  it  oreurs  in  a  pei-son  in  whom*  in 
virtue  of  prolongetl  obnt ruction  to  the  aseape  of  nriue  from  a  strict tme 
or  an  enlarged  prostate,  ehronic  diseiuse  of  the  nriuary  traet  has  preceded 
the  oecurrence  of  pyelt>nephriti8.  Even  in  sn4;h  cases  the  patient  may 
recover,  although  a  permanent  atropliy  of  the  kidney  results. 

Treatment. — The  treatment  of  pyelitis  depend*^  mainly  upon  its 
cause.  Under  all  eireunLstaneeB  the  greatest  e^ire  should  be  exercised  to 
prevent  chilling  of  the  surface,  and  in  acute  or  an bac ate  crises  confinement 
to  bed  Is  essential.  The  food  should  l>e  always  largely  farinaeeoas  and 
in  many  ca^aa  trial  of  absolute  milk  diet  should  be  made.  In  tinier  of 
exacerbation  the  long-eontiiiued  lukewarm  bath  often  acti^  favorably. 
Astringent  remedies  ar*^  rarely  of  any  value,  but  when  the  discharge  is 
excessive,  gallic  acid  will  sometimes  reduce  the  amount  in  eases  of  recent 
date  and  of  moderate  intensity,  in  which  class  of  easels  buchu,  salol^  and 
especially  uva  ursi,  or,  better,  its  active  principlcj  arbutiu  (from  twelve 
to  twenty  grains  a  day),  may  also  be  tried  in  large  dos^. 

In  older  t^tises  with  much  suppuration  twrie  acid  may  be  employed 
(ten  grains  from  three  to  six  times  a  day  in  diluted  watery*  solution  i, 
or  the  more  stimulating  remedies^  such  m  oil  of  copaiba,  oil  of  sandal 
wood,  and  even  oil  of  turijcntine,  may  be  given  in  as^-ending  doses.  If 
in  any  case  the  urine  is  strongly  acid,  very  dilute  solutions  of  alkalines 
may  he  use<l.  Commonly  the  patient  should  be  encouraged  to  drink  very 
freely  of  water. 

It  LS  evident  that  in  a  large  number  of  cases  pyelitis  depends  upon  a 
caust*  which  is  not  to  Ix^  n»licved  l>y  medic^il  treatment,  and  must  come 
under  the  notice  of  the  surgc^ou.  When  there  is  stricture,  it  should  be 
attended  to  without  delay  ;  if  in  any  case  the  tumor  becomes  perceptible 
and  the  s^'mptoins  arc  st*vere*,  thci-e  should  be  immediate  surgical  explo- 
ration,  folhnved  by  such  operation  as  may  seem  advisable-  (See  also 
Renal  Calculi  and  Tvd>ercular  Kidney.) 


HYDRONEPHROSIS   AND    PYONEPHROSIS. 

Defen^tion. — Dilatation  of  the  pelvis  of  the  kidney,  the  contents  of 
the  dilated  pelvU  being  urine  aJone,  hydronephrosis  or  mixed  with  poa, 
pyonephrosis, 

ErioLCMiv, — The  chief  cause  of  the  dilatation  is  pi*olonged  obstm 
to  the  outfl*>w  of  urine,  which  may  1)*^  occasioned  by  contraction, 
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pression,  or  obstrnction  of  tbe  urinary  tract  at  any  point  below  tlie  pelTis 
of  tlie  kidney,  and  may  affect  one  or  lx»th  pelves.  Contraction  is  the 
resuJt  of  infliiramation  of  one  or  lx>th  nretei%  whieh  may  end  in  oblit- 
eratiou  of  the  earial.  Obstruetion  to  tbe  onttlow  of  urine  may  lie  due  to 
congenital  eumw^^s,  as  atresia,  valvular  fohls  twists,  or  ijbli^jue  insertion  of 
the  nret**r,  but  more  important  are  the  ac*quired  causes  of  obstruction,  as 
intlamnnitory  processes  around  the  ui^eter,  a  displaced  uterus,  and  utciine, 
ovarian,  or  rectal  tunioi-s  compi-essinn^  or  const I'ietiujLc  the  nr<4ers.  Ob- 
struction may  also  be  tbe  result  of  causes  acting  from  within  the  urinary 
tract,  as  inflammation^  stricture,  enlarged  prostata,  calculi,  and  tumors. 
The  oecasiiHial  occurrence  of  liydronephrosis  without  recognizable  ob- 
struction is  to  be  lK>rne  in  mind* 

Pyouephi-osis  arises  when  the  dilated  i-enal  pelvis  becomes  the  seat 
of  a  suppurative  Inflammation,  On  the  other  hand,  a  chronic  pyelitis 
may  result  in  dilatation  of  the  I'enal  pelvis,  with  asstM*iated  atrophy  of 
the  kidney,  either  from  a  weakening  of  the  wall  of  the  renal  pelvis  or 
from  obstruction,  perhaps  teuipoi-ary,  to  the  outflow  of  urine. 

MoKBiD  Anatomy.— A  cystic  tunuir  result!^,  occupying  the  site  of  the 
kidney,  and  assuming  its  shape,  but  perhai>s  liu-ge  enough  to  ai>i>ear  as 
an  abdominal  tumor  containing  s<*^  eral  gallons  of  fluid.  The  larger  its 
size  the  more  likely  are  the  abdominal  organs  to  be  displaced,  and  the 
colon  may  lie  upon  the  tumor  or  at  one  side.  It  is  coniivosed  chiefly 
of  the  dilated  i'enal  pelvis  and  caliees,  the  moi^  or  less  atrcFpliied  kidney 
apx*earing  as  an  appendage  to  the  former,  and  the  larger  the  tunioi^  the 
greater  is  the  degn:^  of  atrophy  of  the  ki4lney.  The  interior  fif  the 
sac  shows  communicating  Siicculi,  the  dilated  calices,  at  the  bottom  of 
which  the  flattened  pyramids  are  to  bt*  recognized.  Chronic  intei^titial 
nephritis  arises  as  the  dilatation  progresses,  and  the  liquid  contents  of 
the  cyst  present  the  characteristics  of  the  urine  in  this  aflection.  The 
contents  are  esstMitially  a  urine  of  low  siiecific  graviti^^,  although  in 
hydronephrosis  of  long  dm*ation  uric  acid  and  urea  may  be  abstmt. 
There  is  usually  no  sediment,  but  blood,  pus,  lat,  cholesterin,  or  chalky 
material  imiy  Ije  present  in  virtue  of  complicating  hcmiirrhagc  or  in- 
flammation* If  the  obstrnction  is  in  the  ureter,  the  latter  may  t>ecome 
so  dilated  as  to  suggest  the  sunill  inte.stine.  In  pyonephrosis  tbe  sac 
contains  pus  in  addition,  and  instead  of  the  smooth  and  shining  grayish - 
w%ite  M>all  of  hydronephrasis  there  is  a  rough,  o[)aque  yellow,  perhaps 
granular  or  nice  rated,  wall, 

Symptoms. — In  general  the  symptoms  of  hydronephrosis  are  due  to 
the  resulting  tnmor,  and  eventually  to  the  associated  fibrous  nephritis* 
The  usually  gradual  formation  of  a  tumor  produces  no  disturbance  until 
a  considerable  size  has  bi*en  attained.  In  unilatei*al  hydrfjnephrosis  the 
J9<nind  kidney  excretes  a  normal  urine,  while  in  bilateral  liydronephrosis 
the  urine  may  be  normal  until  towards  the  close  of  life,  when  it  presents 
the  charactenstics  of  iutei-stitial  nephintis.     In  such  cases  the  frequently 
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associated  hypertrophied  heart  is  compensatory  and  prevents  oliguria 

Cases  of  intermittent  liydronex>lirosis  are  to  }w  recognized^  in  which 
tempoi-^ii-y  oK^truction  to  the  outiiow  of  urine  takes  place,  the  mpid 
ibrmatit>n  of  the  tumor  lieing  aKsoeiiited  with  pain  in  the  region  of  the 
afl^eeted  kidiu\v.  Tliere  is  temponiry  diminution  io  the  qnantity  of 
urine  i)iLS8ed,  with  pej-haps  %^omiting  and  fever,  lasting  a  few  days,  wheo 
relief  follows  the  evacuation  of  a  considerable  r^uantity  of  urine  in  which 
blood  may  l>e  present.  The  tumor  is  unilateral  or  bilateral,  aeconJing 
as  the  obstruction  alfect*;  one  or  botli  uretei-s,  and,  even  if  but  one  kid* 
ney  is  involved,  may  fill  the  greater  paH  of  the  abdomen.  The  tumor 
is  resiBtant,  and  when  small  may  descend  with  the  diaphragm ;  itK  sur- 
face IB  smooth,  and  a  se^iise  of  tlucttiation  m  more  or  less  distinctly  tnuu^ 
mitted.  When  the  colon  crosses  the  tumor  the  former,  if  empty,  may 
felt  as  a  movable  cord,  and  can  be  distended  by  inflation  of  the  intestincu 
The  larger  the  tumt*r  the  more  likely  is  the  colon  to  l»e  displae^l  later- 
ally. The  tumor  may  produce  the  sensation  of  fluctuation,  occ*isif>i 
pain  extemiing  into  the  tldgh,  cause  persistent  constipation,  or  give 
rise  to  dysj>ncea  by  inter feriug  with  the  movements  of  tlie  diaphraguu 
The  tumor  in  pyonephrosis  rarely  attains  so  large  a  size  as  that 
hydronephrosis.  If  the  ol>struction  is  intermittent  in  charaeter, 
diminntitm  iu  the  size  of  the  tumor  is  associated  with  the  presence 
pus,  blood,  and  albumin  in  tht*  urine.  In  |>ei'sistent  pj^onephrosis  the 
symptoms  are  those  of  a  suppurative  pyelitis.  The  eviM'UjUion  of  tlie 
tumor,  whether  the  latter  is  due  to  the  presen<3e  of  urine  or  of  pns,  nuiy 
take  place  iuto  the  intestine,  pleural  cavity,  or  lung.  As  a  rule,  willi, 
the  progressive  eulai'gement  in  double  hydi'onephn»sLs  symptoms  of 
chronic  unemia  occinr,  the  urine  pi^senting  the  chanieteristics  of 
of  chronic  fibrous  nephritis. 

DiAiiNosiQ, — Pei-sistent  hydronephrosLs  progresses  as  an  abdomioiil 
tumor,  the  renal  nature  of  which  may  l>e  suspected  trom  the  seat^  egpe- 
cially  wh<^u  the  colon  lies  in  front.  The  grt'uter  the  size  of  the  tumor, 
the  more  likely  is  it  to  be  cnnfunnded  with  cystic  or  solid  enlargements 
of  the  alMlomen,  whether  of  renal,  hepatic,  ovarian,  or  ascitic  character. 
The  tunuir  of  p^^onephrosis  presents  similar  physical  characteristics,  and, 
exeejd  that  it  rai^ely  attains  m  large  a  size,  may  a!so  lie  eontbundHi 
\iath  other  abdominal  tumors,  but  is  more  likely  to  be  mistaken  for  a 
ciroumscrilxHl  peritonitis,  especially  when  in  the  right  half  of  the  ab- 
domen or  witli  a  parane[)hr!e  alisee.ss.  The  presence  of  pus  in  the  urine 
may  serve  to  exclude  a  eireuniscribed  peritonitis,  while  aspimtion  may  be 
necessary  to  determine  tlie  cystic  nature  of  the  tumor,  and  thus  to  differ- 
entiate  it  from  solid  abdominal  tumors,  and  to  permit  an  examination  of 
the  fluid,  the  renal  origin  of  which  is  usually  indicated  by  the  preeentH* 
of  urea  and  uric  acid.  Even  aspiration  may  fail  to  i^tablish  a  correct 
diagnosis  in  unilateral  hydronephrosis  of  long  standing  in  which  the 
kidney  has  been  practically  destroyed. 
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Prognobis.- I'fiihitfral  liydronephrosis  may  produce  purely  me- 
chaniciii  diseomfort.  Bilateral  hydronephrosis,  when  progressive,  has 
an  unfavorable  progntiSiB,  essentially  that  of  chronic  fibrous  nepliritiB. 
Bapidly  iatal  termiuatiou  may  follow  the  rupture  of  the  sac  in  either 
variety  of  hydroneidirosis. 

Treatment.— Con^^enital  hydronephrosis  when  bilateral  cannot  be 
reached  by  any  treatment  When  unilateral  it  may  Ix^  palliated  by  tap- 
ping,— an  operation*  however,  which  luvolves  serious  risk  of  rupturing 
the  sac  or  of  producing  peritouitis.  In  rai^e  eases  the  fluid  can  Ije  forced 
out  by  manipulation  of  the  abdominal  walls.  Surgical  operation  with 
the  pui-pose  of  relieving  the  kinks  or  tiftists  of  the  m-c^ter,  or  of  removing 
other  i-emtKliable  obstructive  eauses  of  the  disorder,  or  of  removal  of  Hie 
kidney  itsell^  is  certainly  justifiable,  but  there  are  at  present  no  reliable 
surgical  statistics. 

Acquired  hydronephrosis  has  been  relieved  by  massage,  with  a  sudden 
discharge  of  the  urine  and  immediate  subsidence  of  the  tumor  j  but  some 
danger  attends  the  masstige,  and  to<3  much  force  may  rupture  the  sac. 
Aspiration  affords  temporary  relief,  and  hius  by  repetition  produced  cure 
in  recorded  cases.  The  aspirating  needle  (not  trocar)  should  he  inserted 
on  the  right  side,  two  and  a  half  iuclies  Ijehind  a  line  i^crpendicular 
to  the  anterior  superior  spine  of  the  ileum,  and  midway  between  the 
crest  of  the  ileum  and  the  last  rib.  On  the  left  side  tiie  needle  should  be 
inserted  about  an  inch  higher  up.  Nephrotomy,  which  has  b<»en  per- 
formed in  a  uumt>er  of  cases,  seems  to  be  veiy  rai-ely  if  ever  Ihtal  l>ut 
in  more  tha!i  fifty  per  cent,  of  the  cases  produce*^  a  permanent  fistula. 
(Brace  Clarke.)  Nepbrectomy,  according  to  the  statistics  of  Newman, 
has  had  a  mortality  of  forty -one  and  three-tenths  per  cent. 

Intermittent  hydronephrosis  often  does  not  cause  serious  symptoms, 
and  tu  such  cases  should  l3e  left  to  nature.  When  it  is  due  to  a  mo\'able 
kidney,  and  oonsequent  kinking  of  the  ureter,  it  may  be  relieved  by 
nephrorrhaphy. 

In  pyonephrosis,  as  soon  as  the  existence  of  pus  has  been  determined 
by  aspiration,  nephrotomy  by  a  lumbar  incision  should  be  performed  ; 
almost  invariably  nephrectomy  is  ultimately  uecessary,  l>ut  the  rt*su!t  is 
undoubtedly  better  when  the  major  operation  is  deferred  until  the  patient 
has  recovered  from  the  pyajmic  condition  produced  by  the  pyonephrosis. 


SUPPURATIVE   PARANEPHRITIS.     PERINEPHRIC  OR  PARANEPHRIC 

ABSCESS. 

Definition. — A  purulent  inflammation  of  the  fat-capsule  of  the 
kidney. 

The  importance  of  the  i-eco^uition  of  an  abscess  in  the  fat-ti.ssue  sur- 
rounding the  kidney  makes  it  desirable  to  give  separate  consideration  to 
this  condition,  which  freciuently  is  the  result  of  disease  of  the  kiduey, 
although  it  umy  arise  from  other  sources.     A  certain  degree  of  confusion 
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in  the  exact  designation  of  the  proc5ess  has  arisen  from  the  failare 
diseriminate  l*etween  the  fibrous  aiul  the  fat  eapsiilr  of  the  kidney. 
former  may  be  iiitlamed,  periiiephritLs,  even  ai'iitely,  l>ut  eoutains 
extensive  aceunmlatiou  of  pas,  nor  does  any  large  absce^  ever  lie  be* 
twef-n  the  kidney  and  its  fihrfJXLS  eapsnle.  The  lat  eapside  of  the  kidiiejj^H 
on  the  contrary,  is  eontinuons  with  the  subperitoneal  fat  tissue,  and  frel^l 
quently  becomes  the  seat  of  extensive  suppurative  indammation,  which 
has  been  eonimoiily  calleti  a  perinephritic  al>sf'i^ss>  althoogh  there  may 
no  inflamijuition  either  of  t!ie  kidney  or  of  its  fibrons  capsule.  Pa 
nephritis  may  be  acute  or  chronic,  the  former  being  characterized  by  i 
presence  of  pus,  the  latter  resulting  in  the  formati^jn  of  fibrous  ti*«ae. 

Etiology.— This  affection  occui^  twice  as  o0en  in  luen  as  in  wonie 
and  more  fn^piently  in  adult  life  than  in  yi>uth.     Its  origin  is  nevi 
spontaneous,  though  it  may  be  so  concealed  as  to  receive  this  term, 
represents   the  extension  of  an   inflammatory  proc^ess   from  elsewherci 
usually  from  the  immediate  viciiuty.     It  may  follow  a  wound,  as  from  i 
knife  or  a  bullet.     It  ofti^n  ocenrs  from  the  extension  of  a  suppuratii 
nephritis  or  pyelitis,  appendicitis,  septic  thrombosis  or  lymphangitis  foi 
lowing  parturition  or  operations  upon  the  pelvic  organs,  testes,  or  sj] 
matic  cord,  abscesses  of  the  liver  and  suppurative  perihepatitis^  caries  < 
the  spine  or  pelvis,  and  suppurative  inJlammation  of  the  lungs  or  pleur 
Suppurative  paninephrit  Is  may  also  cM^-cur  in  the  sequence  of  infecli 
diseases,  a*^  t^  phns  and  tyi>hoid  fevers  and  small-pox.     This  affection  i 
frequently  occurs  in  suppurative  nephritis  and  chronic  renal  tuberculosis. 

Morbid  Axatomy. — Inflammation  of  the  fat-tissue  mpidly  results  in 
the  formation  of  pus,  and  the  peritoneum  is  separated  from  the  tibrouB 
capsule  of  the  kidney  by  a  traljeculated  cavity  with  ragged  wallB  sad 
communicating  sinuses  containing  pns,  blood,  and  sloughs.     In  tlie  fur- 
ther progress  of  the  inflaiinuatiou  the  abscess  extends  both  upward  and_ 
downward,  and  pcrfuratiou  may  occur  in  the  loin,  petineum.  or  gmin,  i 
into  the  renal  pelvLs,   bladder,  colon,  duodenum,  or  the  peritoneal 
pleural  cavity. 

Symptoms.— The  onset  of  a  suppurative  paranephritis  is  nsmUly  ot 
ecui'e,  since  this  afifection  occurs  as  a  complication  of  a  variety  of  well 
characterized  diseases  in  which  fever  is  a  common  featui-e.     The  latter  i 
often  intermittent  and  associated  with  chills,  and  accompanied  with  Ic 
of  appetite  and  disturlMMl  <ligestion,  which  favor  progi-t^ssive  emaciatio 
and  debility.    The  patient  snffei's  from  thirst,  the  twiwels  are  oonstif 
the  pnlse  is  feeble,  and  respiration  ma^^  Ix*  quickentHL     Eventually  ti 
patient  a^sumeii  a  tyjihoidal  iLsp<^ct,  especially  if  evacuation  of  the  pn 
has  not  occurred.     Pain  and  swelling  are  the  localizing  symptom& 
pain  is  in  tht^  region  of  the  kidney,  iM^comes  aggravated  on  presRure., 
may  extend  into  the  legs,     Tfie  swelling  is  best  appreciated  on  binuiui] 
examinatif^n  while  tlie  patient  is  in  the  dorsal  position.     It  occupies  the 
lumbar  region,  and  the  space  between  the  lower  ribs  and  the  cxest  of  the 
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ilinm  may  distinctly  bulge.  The  skin  in  this  region  may  be  congested 
and  oedematous,  and  a  localiased  sensation  of  fluctnation  may  indicate 
t'he  approximation  of  the  aKseass  to  the  surflice  of  the  body.  The  uriue 
may  show  merc*ly  a  trace  of  albumin  or  a  few  red  blood-corpiiscles»  as  in 
congestion  of  the  kidney.  The  presence  of  pus  in  the  urine  indicates  an 
a&sociated  pyelitis,  or,  when  sudden  and  in  large  yuantity,  the  I'uptiire 
of  the  abscess  into  the  uriuarj-  fmct* 

Diagnosis. — ^The  natui^  of  the  painfid  tumor  in  the  n^^jion  of  the 
kidney  associated  with  fever  is  deter uiined  by  an  appitM'iation  of  the 
possible  causes.  Its  position  behind  the  peritoneum  may  Ix^  tixed  hy 
inflation  of  the  colon.  The  appreciation  of  its  exact  nature  may  require 
aspinition,  for  the  examination  of  the  urine  is  of  but  little  value.  Sup- 
purative paranephritis  on  the  right  side  originating  from  appendicitLSy  as 
a  rule,  is  of  sudden  onset  and  rapid  progress, 

PROGNOSifci.^The  outcome  of  a  suppurative  paranephritis  is  largely 
dependent  upon  the  cause.  If  this  is  i-emediable,  the  prognosis  is 
favorable,  and  rea>very  has  ibllowed  both  the  absorption  of  the  pus  and 
its  spontaneous  evacuation.  The  latter  result  is  favonible  only  when 
free  drainage  and  freedom  from  sepsis  concur.  In  the  absence  of  these 
conditions  death  is  likely  to  result  from  septiaemiat  eml>olic  abscesses, 
progi-easive  emaciatiou  and  del>ility,  or  amyloid  ilegeneration. 

Treatment. ^Absolute  rest,  milk  <Uet,  saline  purgation,  or  local 
depletion  may  passibly  arrest  a  forming  perinephric  akscess,  but  so  soon 
as  there  is  reasonable  gi^ouud  for  l>elieviQg  that  pus  is  present  a  free 
lumbar  incision  should  be  made  and  thorough  drainage  established. 


NEPHROLITHIASIS      RENAL  CALCULUS. 
DEFrNiTTON,— The  conditions  associated  with  the  formation  of  precipi- 
tates from  the  urine  in  the  kidney  or  the  renal  pelvis. 

Several  of  the  constituents  of  the  urine  may  be  precipitated  in  the 

urinar>^  tract,  especially  in  the  pelvis  of  the  kidney  and  in  the  bladder. 
The  resulting  sediment  is  accumulated  in  greater  or  less  quantity,  and 
is  designated  as  stind,  gravel,  or  stone,  calculus,  according  to  the  size 
attained.  The  calcuhts  is  called  renal  wheji  found  within  the  kidney 
or  its  pelvis,  and  during  its  passage  from  the  kidney  to  tlie  bladder* 

Etioix)gy. — ^Calculi  occur  more  often  in  men  than  in  womeUy  and 
most  fref[uently  in  children  and  elderly  persons.  Heredity,  locality,  and 
sedentary  ami  hixnrions  habit*  appear  to  be  favorable  to  their  formation. 
They  arc  frequent  in  gcmt^  and,  though  often  a  cause  of  chronic  pyelitis, 
they  may  be  a  result  of  that  disease.  Tlie  immediate  cause  of  the  for- 
mation of  calculi  is  uncertain,  although  clots,  shreds  of  tissue,  or  the 
ova  of  panisites  may  ser\'e  as  nuclei. 

Composition  and  Appearances.  ^Uric  acid  and  the  mutes,  either 
separately  or  together,  calcic  oxalate,  calcium  phosphate,  the  triple 
phosphates,  calcium  carbouatCj  cystiu,  xanthin,  and  indigo,  may  be  pre- 
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cipitated*  Phtxsphatic  calculi  usually  have  a  nucleus  of  uric  acid  or 
of  calcic  oxalate.  The  calculi  of  uric  acid,  ciUeic  oxalate,  and  phos- 
phates are  relatively  common ;  the  other  varieties  iire  very  rare.  Tha 
phosphatic  calculus  is  i>re>vent  in  alkaline,  tlie  othei*s  in  acid,  urine.  Cal- 
culi may  occur  in  oue  or  lioth  kidneys,  are  single  or  many,  as  many 
as  a  thoiLsand  having  been  found  in  one  renal  pelvis,  aud  vary  in  size 
from  that  of  a  gni|>e-stone  up  to  that  of  a  goase-cgg.  They  may  \ye  round 
or  smooth,  granulate  or  spinous,  or  be  irregularly  hninching  with  protu* 
berant  knobs  projecting  into  the  dilated  caliees.  Uric  acid  calculi  are 
yellow,  red,  or  brown  in  color,  and  lamellated  when  broken.  The  calci' 
oxalate  or  mulberry  ealrulus  i.s  dark  liri>wn  aud  elense.  Fhosphatie 
calculi  are  gray,  friable,  somewhat  porous.  Cystin  forms  a  calculus 
resembling  wax.  Xanthin  appears  as  a  hard  brown  calculus,  indigo  ais 
a  dark-lihu:'  mass. 

The  renal  calculus  is  usually  associated  with  dilatation  of  the  pelvi*^ 
of  the  kidney,  sometimes  extreme,  and  pyelitis.  Pyelonephritis,  sup- 
pui'ative  paranephritis,  and  ati'o]>!iy  of  the  kidney,  may  occur. 

SvMFTOMB.^Eenal  calculi  may  he  present  and  priHince  no  syraptom& 
Gravel,  sjind,  or  small  calculi  may  be  psisstn^l  repeatedly  through  a  period 
of  years  without  discomfort.  As  a  rule,  huwcver,  disturbauces  are  con- 
nected both  with  the  presA^nce  and  with  the  pjusssige  of  the  calculus. 

The  presence  of  the  ealeulas  in  the  renal  pelvis  is  usually  indicated 
by  Inmlnir  pain  and  tenderness  near  the  kidney  concerned,  hsematuria, 
pyuria,  and  perhaps  a  tumor  in  the  n^gion  of  the  alleeted  kidney.  The^ 
pain  is  rather  a  dull  ache,  move  or  less  constant,  though  sometimes 
aggravated  by  motion.  Althnugh  nsnally  limited  to  the  affected  kiduey, 
it  may  l>e  referred  to  the  sound  kidney.  Blood-corpuscles  are  frequently 
found  in  the  lu^ine,  sometimes  in  sufficient  nnml>er  to  produce  discolora- 
tion. Pyuria  ls  fre(|uent>  since  pyelitis  is  the  tisnal  result  of  a  calculus 
retained  in  the  pelvis  of  the  kidney.  The  quantity'  of  pus  is  eommonlf 
small,  and  there  may  be  intervaLs  when  none  is  pa.ssed.  The  existence 
of  the  pyelitis  is  also  nmde  evident  bj^  the  occurrence  of  chilLs  anil  fever. 
If  the  calculus  obstructs  the  out  Jiow  of  urine,  dilatation  of  the  pelvis  of  the 
kidney  occurs,  either  a  hydronephrosis  or  a  pyonephrosis,  acconling  as 
pyelitis  is  absent  or  pres4^nt.  Aliscesses  of  the  kidney  or  paranephritis 
may  follow  the  pyelitis,  the  latter  l>eiug  indicated  by  an  increase  in  the 
size  of  the  n^nal  tumor  aud  pei-sistent  elevation  of  temiK^mture,  If  :i 
chronic  inflammation  of  the  kidney  results,  symptoms  of  mild  llnemL^ 
develop^  or  a  pi"olonged  cachexia  from  amyloid  degeneration  of  the 
kidney  may  follow. 

The  passage  of  the  stone  produces  more  chaiticteristic  symptoms. 
These  are  renal  colic  and  htematuria.  The  pain  usually  begins  instan* 
taneonsly,  especially  dining  exertion,  though  it  may  arouse  the  patient 
from  a  sounfl  sleep.  It  is  cutting  or  stabbing,  and  is  sharply  defined* 
extending  along  the  course  of  the  ureter,  either  towards  the  testicle  or 
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into  tlie  tbigh.  It  may  lie  most  severe  in  the  Imck,  or  may  radiate 
upward,  i>erhaps  into  the  epi^strium.  The  pain  may  oeawe  suddeuly, 
either  from  the  e,stntpe  of  the  stone  into  the  blailder  or  from  its  retiiru 
to  tiie  pelvis  of  the  kidney,  and  a  reeiirrenee  of  the  paroxysm  take  place 
with  the  renewal  of  eflbrts  at  tlie  expulsion  of  the  stone.  The  attack  of 
pain  may  he  assoeiateLl  with  a  ehill  or  ehilliness  and  a  senstitioa  of  taint- 
nesBj  and  in  children  be  aceompanied  with  convulsions.  The  ^^pasms  of 
renal  colic  may  htst  for  an  lnnir  or  more,  or  recurrent  paroxysniH  l>e 
continued  for  many  hours,  with  sudden  relief  if  the  stone  enters  the 
bladder.  Ha^maturia  a.ssociated  with  the  attack  of  renal  colic  may  be 
sufficient  to  protlnee  a  distinct  redness  of  the  urine  and  an  apin"<Hnable 
bkjody  setliment,  or  njcrely  a  smoky  color,  and  may  pemisl  for  si^vei-al 
days  after  the  piriKsage  of  the  calculus.  There  is  increased  frequency 
of  micturition,  and  the  t^uantity  of  urine  passiMl  may  l>e  either  less 
or  i^reater  than  normal.  Rarely  there  is  snpjiression  of  urine  lasting 
for  days^  although  the  stone  is  usually  impacted  in  but  one  ureter.  If 
the  calculus  is  impacted  in  the  ureter,  ulceration,  perforation,  ahscess,  and 
peritonitis  may  occur  The  patient  prefers  to  lie  on  the  atVected  side 
w  ith  updrawn  knees,  and  the  tf^ticle  on  the  aftected  side  is  frequently 
retracted  and  sometimes  swidlen  when  tlie  jjain  extends  into  the  scrotum. 

Diagnosis. — Renal  colic  may  l>e  confounded  with  inti^tinal  colic, 
and,  wheu  on  the  right  side,  with  hepatic  colic  or  the  pidn  from  perfo- 
rating appendicitis.  Intestinal  colic  is  not  m  sharply  detiued  and  more 
rapidly  improves,  while  the  frequent  limitiition  of  the  pain  to  the  course 
of  the  ureter,  the  hjcmsituria,  and  the  alisenee  of  localized  exti-eme  ten- 
der neas  exclude  appendicitis  ;  the  lack  of  jaundice  and  dilatation  of  the 
gall-bladder  are  important  in  eliminating  hepatic  colic.  It  is  to  be 
rememl>ered  that  severe  pain  e\'en  in  paroxysms,  l>ut  without  ha*maturia 
or  the  passiige  of  calculi,  may  be  referred  to  the  region  of  the  kidney 
and  ureters.  To  such  attacks,  which  are  sometimes  tussociated  with  a 
movable  kidney,  the  term  nephrah/kt  is  applie*!  :  patients  suffering  from 
them  have  been  operated  upon  with  a  view  to  tlie  removal  of  a  prufjable 
calculus,  although,  according  to  Rausohoff  in  forty-four  recorded  cases 
the  surgeon  has  failed  to  find  a  ealeulns.  In  severixl  instances,  how- 
ever,  the  nephi^lgia,  like  the  similar  hepatalgia,  has  been  relieved  by 
the  oi>eration.  The  calculous  nature  of  a  pyelitis  or  a  nei>hritLs  is  to 
be  suspected,  in  the  absence  of  attacks  of  renal  colic,  from  the  persist- 
ence of  pain  limited  to  the  region  of  the  kidney,  aggravated  on  motion 
and  often  associated  with  blo(*d  in  the  urine.  Especial  importance  is  to 
be  attached  to  the  pei'sistent  pn^nice  of  red  blood-corpuscles  recog- 
nizable by  the  microscope.  The  finding  in  the  urine  of  crystids  is  of 
little  aid  in  the  diiignosis  of  a  calcuhis,  though  of  value  in  determining 
the  nature  of  a  calculus  which  luis  been  diignosticated  by  other  evi<!ence, 

PKOGNcisia. — An  attack  of  renal  colic  rarely  pn^ves  fatal,  and  succes- 
sive attacks  may  be  borne  without  risk  to  the  life  and  general  good  health 
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of  the  patients     The  occurrence  of  anuria  is  a  serious  oompUcatioiiJ 
although  recovery  hm  taken  place  after  its  existence  for  t^'ent^^  da>s*     A.| 
calculus  imjt  large  to  piiKs  through  the  ureter  may  be  retained  in  the*  pelvis' 
of  the  kidney  without  producing  serious  diKturlxinee,      Thei-e  are  do 
known  ineaius  by  which  it  may  t>e  diasolved  while  in  the  pt*lvLs  of  the 
kidney »  and  its  presi^nce  there  m  always  a  source  of  danger  Ut  the  life  and^ 
health  of  the  patient,  tlirough  the  production  of  the  serious  inflammator 
and  degenei'ative  conditions  nientiontHL 

Treatment,— In  renal  colic  the  patient  should  l>e  put  in  a  hot  bath, 
and  hj'podermic  injections  of  morphine  slnmld  lie  given,  with  inhalationa 
of  ether  or  chhn-oform,  a.s  in  biliary  colic.     Very  hot  fomentations  ovefj 
the  seat  of  pain  are  iLsually  grateful  to  the  patient.    Manipulations  of  th€ 
l)art  do  no  gin  id,  but  it  is  Siiid  that  eiLses  have  oecm-retl  in  which  inversioal 
of  the  body  has  LK*en  fnUowed  by  slipping  l>aek  of  the  stone  and  imme*j 
diate  reHef.     The  drinking  of  large  quantities  of  feebly  alkaline  watef^J 
or,  if  there  l>e  nanseji,  of  carbonic  acid  water  with  potassium  citrate  and 
lemon  juice,  may  be  of  service  in  lessening  the  renal  irritation. 

The  treatment  of  a  patient  suftering  from  habitual  renal  gravel 
Ciilculns  depends  hu'gi-ly  upon  the  nature  of  the  concretions.     Wheuev* 
there  is  a  calculus  in  the  pelvis  of  the  kidney,  violent,  espei-iidly  sudden^ 
exertions,  jolts,  or  falls  must  be  sedulously  avoided,  for  fimr  of  dislodging 
the  stone  and  throwing  it  into  the  uret^^r.     If  the  calculus  be  uric  acid,| 
the  diet  shtmlil  \>e  largely  farinace<»us ;   if  the  calculus  be  oxalic  acit] 
sweets  and  starchy  food  should  hi*  avoided.      In  all  cases  the  habil 
should  be  formed  of  drinking  large  quantities  of  water  between  meali 
two  to  three  i>ints  a  day.     In  uric  acid  nephrolithiasis  Saratoga,  Vichy,! 
or  other  alkaline  mineral  waters  may  be  used  ;  they  ai*e,  however,  prob»| 
ably  inferior  to  artificial  waters  made  l»y  the  addition  of  a  known  quan- 
tity of  alkalies  to  cai*bonic  acid  water, — tme  or  two  dnichms  of  sodium 
bicarbonate  and   twenty  to  thirty  grains  of  potassium  bicarbonate  to  J 
the  pint.      Alkaline  watei-s   may  often  be  advantageously  substituted,! 
CvSpecially  in  uric  acid  gravel,  by  the  benzoatetl  water  given  in  formula  I 
4 ;  it  is  very  efTective  in  removing  uric  acid,  probably  by  converting  it 
into  hippuric  acid. 

Although  there  is  nosuffteient  reason  for  l>elieving  that  calculus  once 
formed  in  the  kidney  can  l)e  ilissolved,  nevertlieless,  in  obeilienoe  to 
authority,  trial  may  iw  made  with  alkaline  solvents.— pohissium  eitrsle 
given  well  diluted  to  the  extent  of  half  an  ounce  a  day,  or  piperazin  in 
doses  of  fitteen  grains  three  times  a  day,  kept  up  for  several  month-s,- 
This  treatment  is,  liowever,  not  frei^  from  dangi'r :  not  only  may  thel 
general  bodil^^  condition  be  depressed  by  the  long  use  of  the  alkali, I 
but  the  continuous  alkalinity  of  the  urine  may  lead  to  deposition  of  the 
phasphate  about  the  calculus. 

The  onl3^  railical  cure  when  stone  is  permanently  lodged  in  the  kidnej 
is  in  surgical  operation,— either  nephrotomy,  followed  by  the  extraction^ 
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of  the  stone,  or  nephrectomy^  the  removal  of  the  kidney.  Nephi'ectomy 
should  never  be  practised  unle^  the  kidney  hos  undergone  hopeless, 
secondary  changers,  a  condition  which  should  never  be  allowed  to  occur 
when  the  case  ex^mes  under  treatment  sufficiently  eai'ly.  Persistency 
of  attacks  of  remil  colic  may  of  theniselve.s  demand  nephro]ithi>toniyj 
but  the  appearance  of  pus  in  the  urine  or  persistent  albuiuinnria  between 
the  attacks  should  leail  to  its  imniediate  performance. 

The  vahu*  of  the  early  operatiou  as  contnustiMl  with  the  late  is  well 
shown  in  the  statistics  collected  by  Thorndike  a^s  euntnisted  with  those 
of  Newman  and  Legue.  In  one  hundred  and  twenty-eight  ciises,  in- 
cluding thum  with  and  tht>8e  without  marked  pnrident  disehargcs,  there 
wei^  eighteen  deaths  following  nephrolithotomy,  giving  a  niurtality  of 
fourteen  per  cent,  the  majority  of  the  deaths  lieing  in  suppurative  cases 
(Thoradike) ;  in  eighty-ti^'o  causes  free  from  suppunition,  reported  by 
Kewman  and  Legne,  the  mortality  was  only  two  and  four-tenths  per  cent. 
White  gives  the  average  mortality  of  nephrolithotomy  at  five  per  cent 
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ENURESIS.     INCONTINENCE   OF   URINE. 

Incontinence  of  urine  is  the  result  of  paralysis  of  the  sphincter  or 
of  couti*aetion  of  the  compressor  muscle  of  the  bladder,  in  either  case 
the  bladder  being  unable  to  i*etain  the  urine*  Paralytic  weontmence  is 
charact4?rized  by  frequent  micturition,  often  excited  by  sneezing,  cough- 
ing, or  other  sudden  general  muscular  action,  antl  by  more  or  less  con- 
stant dribbling.  iSpmmodic  ineontttienee  is  made  evident  by  frequent 
micturition  occurring  at  irregular  intervals.  Pai-alysis  of  the  com- 
preasor  muscle  may  iilso  produce  frequent  micturition,  jierhaps  constant 
dribbling,  but  the  bladder  becomes  hypcrdistended  from  retention,  and 
voluntary  muscular  effort  does  not  increase  the  rapidity  of  the  outflow. 

The  causes  of  incontinence  of  urine  ai'e  general  muscular  or  nervous 
weakne^'iij  disea^se  of  the  spinal  cord,  faulty  innervation  of  the  bladder^ 
exea^ive  distention  from  ol>struction  or  polynriOj  cystitis,  vesical  calculi, 
and  irritation  of  the  genital  tract  or  rectum. 

Enuresis  is  normal  in  infants  ;  it  frequently  occurs  in  young  children, 
especially  at  night,  nocttii-nal  enureskj  and  occasionally  also  during  the 
day.  Such  children  are  sometimes  pale,  often  excitable,  but  not  infre- 
quently fi'ee  from  other  disturbances.  The  escaiK*  of  urine  oftenest  takes 
place  during  the  early  part  of  the  night,  the  child  usually  being  unaware 
of  its  passage.  The  inalulity  to  retain  the  water  may  Ije  due  to  the  liabit 
of  freely  drinking  milk  or  water  before  going  to  bed,  to  load  irritation, 
as  from  worms  in  the  rectum,  to  a  vesical  calculus,  to  concentrated  or 
saccharine  urine»  to  hyperajsthesia  of  the  neck  of  the  bladder,  to  periph- 
eral irritation  from  phimosis  or  a  nsirrow  meatu.s,  or  to  i-eflex  irrita- 
tion, as  teething.     It  is  to  l>e  remembered  that  wetting  the  bed  may  be 
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the  sole  evidence  of  au  epileptic  fit  during  the  uight^  and  that  it  may 
be  an  early  symptom  of  organic  disease  of  the  brain  or  cord. 

Treatment. — Functional  nocturnal  eum^sis  ngnally  in  the  end  yields 
to  increase  of  age  and  of  general  lx>dily  strength.     The  treatment  should 
be  primarily  directed   to  the  strengthening  of  the  general  system  by  | 
tonics,  by  out-door  exercise,  and  especially  by  stiychnine  ;  if  the  urine 
be  acid  and  irriUiot,  alkalies  may  Im^  employed.     Tincture  of  lielladonna 
given  in  as  large  dot^^  im  can  l>e  lK>rne  in  the  latter  ptirt  of  the  day  is  i 
probably  the  mast  efftcacions  remedy.      The  child  should  avoid  drink- 1 
ing  in  the  evening,  and  should  always  be  taken  up  at  t^n  o'clock  to^ 
empty  the  bljidder  :  punisliment  is  cruel. 

NEURALGIA  OF  THE  BLADDER.  IRRITABLE  BLADDER. 

Frequent  and  paintul  micturition  results  fr^jm  hypera^thesia  of  the ' 
neck  of  the  bliwider,  which  may  be  a  symptom  of  organic  disease^  as  in* 
flammation  or  calcidus,  or  may  exist  without  apparent  cause,  couKtituUng 
irritable  bladder.     The  hypenestbesia  of  the  neck  of  the  bladder  m  then 
attributable  to  an  enfeebled  nervous  system  from  iaulty  hygienic  sur- 1 
rouudings,  digestive  disturbances,  sexual  excess,  and  uterine  or  ovarian  | 
diseaat^     The  frequency  of  micturition  is  accompanied  with  tenesmus* 
an  insuperable  desii'c  to  pajSB  water.     There  is  usually  pain  at  the  endj 
of  micturition^  and  a  sense  of  discomfort  in  the  perineum  or  symphysia  | 
before  and  after  micturition.      When  the  pain  is  due  to  spasm  of  b*>th 
compressor  and  sphincter  muscle^s  it  may  l>e  so  intense  as  to  cause  symp- 
toms of  c^>llapse,  the  skin  being  covei'ed  witli  a  cold  swt^at  and  the  pulse 
quickened  and  enfeebled.    The  passage  of  a  sound  produces  distress  when 
the  hyijertesthetic  region  is  reached.     Patients  suffering  from  an  irritable 
bladder  ai"e  usually  thin  and  pale,  and  comijlain  of  headache,  l>ackache, 
and  physic^il  wejikneas.     They  are  often  irritable  or  depreiised,  and  suffer 
re>adily  from  imaginary  evils. 

Treatment. — In  most  crises  of  irritable  bladder  attention  should  be 
chietiy  dii-ected  to  the  rt4ief  of  the  neimi^sthenia  which  is  at  the  base  of 
tlie  complaint.  Not  i^ai'cly  extremely  acid  urine  or  local  diseaae  exists, 
and  Bhould  be  appropriately  remedied*  Suppositories  of  extract  of  bella- 
donna or  opium  ai'e  efficient  in  violent  paroxysms,  and  may,  if  neeeeeary, 
be  aidml  by  local  hot  baths.  Belladonna  given  continuously  may  be  of 
servicCj  and  sometimes  treatment  as  for  a  mild  cystitis  is  judicious. 

cystitis,    inflammation  of  the  bladder. 

Etiology.  "The  causes  of  inflammation  of  the  bladder  are  both  gen- 
eral and  local,  although  such  a  distinction  is  not  alwayi^  to  be  absolutely 
made.  Most  important  anioug  the  former  are  the  inlectious  disea^^es, 
especially  t>i>hoid  fever,  ac:ute  articular  rhc*nmatism,  pyiemia  and  septi- 
csemiii,  erysipelas,  influenza,  mumps,  scarlet  fever,  and  small-pox,  in 
which  slight  degrees  of  cystitis  are  frequent.  In  these  diseases  also  the 
milder  varieties  of  acute  nephritis  are  common^  and  the  inflammation  of 
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tbe  bladder,  like  the  uephritis,  is  probably  the  result  of  the  local  action 
of  the  bacteria  or  toxins  demonstrably  or  presumably  concerned  in  the 
origin  and  progress  of  these  diseai^es.  The  frequent  association  of  cystitis 
and  gout  is  most  satisfactorily  explained  im  the  result  of  a  direct  innta- 
tion  by  the  concentrated  urine  of  tbe  mucous  membrane  of  tbe  bladder. 
The  more  purely  loc^l  causes  are  injuries  to  the  bladder,  which  may 
r^ult  from  the  use  of  instruments  or  of  iixitating  methral  injections,  or 
from  the  pressing  of  feces  in  the  rectum,  of  pessaries  in  the  vagina,  or 
of  the  foetal  head  at  childbirth-  Also  important  among  the  local  causes 
are  foreign  bodies,  including  calculi  and  invading  bticteriu,  (especially  the 
gonococcus*  Certain  medicinal  agents,  as  cantharides,  copailia,  cubeljs, 
and  mustard,  when  absorl^ed  and  eliminated  by  the  kitlneys,  may  produce 
a  cystitis.  Retention  of  urine,  whether  induced  by  strictui-e,  prostatic 
enlargement^  or  vesical  tumors,  or  by  defective  musenltir  contraction,  as 
in  paraplegia,  is  capable  of  exciting  a  cystitis.  Inflammation  of  the 
bladder  may  also  be  occasioned  by  the  extension  of  an  inflammatory 
process  from  neighboriug  parti^,  as  the  urethra,  rectum,  uterus,  vaginji, 
or  peritoneum,  as  is  iUustrated  in  the  use  of  an  unclean  c^iitheter. 

Morbid  Anatomy. — The  anatomical  changes  to  be  found  arc  either 
characteristic  of  a  catarrhal  inflammation  or  are  indicative  of  a  f»seudo- 
niembninons  or  a  phlegmonous  process.  In  acute  catarrlial  cystitis  the 
mucous  membrane  is  reddened  and  swollen  and  the  contents  of  the 
bladder  are  either  slimy  or  purulent,  in  accordance  with  which  differ- 
ence a  cystitis  is  regarded  as  cataiThal  or  suppia*ative.  In  chronic  cys- 
titis tbe  mucous  membrane  is  of  a  bluish  slate  color  in  spots,  and  the 
contents  of  the  bladder  are  more  slimy  thaw  purulent.  The  pseudo- 
membranous cystitis  is  characterized  either  by  the  i)resence  of  fibrinous 
clots,  or  more  frequently  by  ecchymoses,  ulcerations,  and  snperflcial  ne- 
croses of  the  mucous  membrane,  dijihth critic  cystitis.  These  necroses 
appear  as  opaque  gray  or  yellow  patcheSj  especially  at  the  neck  of  the 
bladder  and  ujjon  projecting  folds  of  mucous  membrane*  and  may  con- 
tain urinary  salts.  In  phlegmonous  cystitis  the  submucous  tissue  is 
destroyed,  and  the  mucous  membrane  may  be  detached  in  shreds  or 
flakes,  or  even  be  exfoliated  as  a  eiist  of  the  interior  of  the  bladder. 

Symptoms.— The  earliest  as  well  tm  tbe  most  distressing  and  per- 
sistent symptom  of  inflammation  of  the  bladder  is  pain.  This  may  be 
preceded  by  a  chill  and  fever,  and  the  latter  may  last  for  some  time 
during  the  progress  of  the  acute  inflammation.  The  pain  is  iLsually 
referred  to  the  region  of  the  symphysis  jmbis,  but  may  extend  to  the 
perineum  and  the  rectum,  and  is  somewhat  relieved  by  micturition. 
More  severe  and  distressing  is  the  frequently  associated  vesical  tenes- 
mus, when  intense  calleti  strangury »  compelling  treqnent  niieturition, 
perhaps  every  few  minutes,  at  the  end  of  which  a  few  drops  of  blood 
may  escape.  The  urine  is  opaque,  high-eolored,  and  acid  or  alkaline. 
At  the  outset  it  may  be  free  from  albumin,  although  later  albumin  occurs 
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in  consequeace  of  the  presence  of  blood  or  pus,     A  grayish  sediment^ 

the  8o-falle<l  mucoiis  cloud,  is  formed,  in  which  are  particles  of  slimey 
giving  the  reactiim  of  nucleoidbuniin  (nancin),  and  numerous  polynuclear 
leukocytes,  cells  of  vesical  epithelium,  occa^ionid  red  blood*corpiijscle«)k, 
and  often  abundant  bacteria.  If  the  urine  is  alkaline  the  precipitate 
usiuiliy  contains  amorphoiLS  phowphates,  crystalline  triple  phosphates, 
and  ammonium  urat^.  In  the  severer  forms  of  acute  cystitis  blood  and 
albnmin  are  abnudant,  and  clots  of  fibrin  or  sbreds  of  tissue  may  be 
present.  The  prisience  of  easts  and  a  higher  percentage  of  albumin 
than  is  accounted  for  by  the  presence  of  pus  and  blood  are  indicative 
of  a  complicating  inflammation  of  the  kidney. 

In  the  milder  varietie^s  of  acute  cystitis  the  fever  subsides  in  tlie 
coui-se  of  a  few  days.  Vesical  pain  and  tenesmus  gradually  disappear, 
and  the  m4ne  becomes  nt^rnmL  In  chi'onic  eataiThal  cystitis  the  vesical 
pain  and  tenesmus  may  l>e  comparatively  slight.  The  opacity  of  the 
urine  becomes  greater  and  the  sediment  more  abundant,  containing  larger 
numbers  of  pus-cor[JUseles  and  a  correspondingly  increa^d  amount  of 
albimiin.  The  urine  is  usually  alkaline,  and  the  pas  is  oft«n  trans- 
formed into  a  gelatinous  maKS  which  adheres  to  the  vessel  in  which  it  is 
contained.  Digestive  disturbances,  with  slight  loss  of  flesh  and  strength^ 
often  result  from  chronic  catarrhal  cystitis. 

The  severer  forms  of  acute  cystitis  may  be  such  from  the  outset,  or 
may  be  due  to  an  acute  exacerbation  in  chronic  cystitis,  and  usually 
represent  the  result  of  a  diphtheritic  or  gangrenous  inflammation  of  the 
mucous  membrane,  or  the  extension  of  the  inflammation  to  the  subperi- 
toneal  and  paracystic  fibrous  tissue.  Tlie  severity  of  tlie  symptoms  may 
be  also  due  to  a  compliaiting  pyelonephritis.  The  febrile  <listurbanee  is 
greater,  the  course  is  irregular,  ami  the  range  of  temperature  is  higher, 
with  frequent  wide  daily  variations  lM*tween  the  extremes.  The  patient 
may  be  delirious,  somnolent,  or  in  a  condition  of  stupor.  The  forma- 
tion of  abscesses  is  indicated  by  localized  induration,  pain,  and  tender- 
ness, often  apparent  on  rectal  examination.  The  al)s<'ess  may  be  evacu- 
ated into  the  bladder,  with  relief  to  the  pain  and  discomfort,  or  may 
extend  towards  the  peritoneum,  with  tlie  prcKluction  of  a  i>eritontti8» 
Sloughs  of  mucous  membrane  may  plug  the  urethra,  so  that  in  the 
female  they  may  be  withdrawn  by  forceps.  With  the  conti nuance  of 
the  severe  symptoms  the  patiejit  may  collapse,  the  temperature  being 
subnormal  and  the  pulse  inappreciable.  Englisch  and,  recently,  Paul 
Thorndike  have  called  especial  attention  to  the  occurrence  of  prevesical 
inflammation  in  the  space  deli  net!  V»y  Retzins  m  in  part  the  result  of 
cystitis,  the  charaf^teristic  localizing  symptom  being  a  sharply  defined, 
usually  sjTnmetrical  tumor  above  the  symphysis,  t'erminating  in  suppura- 
tion,  although  sometim*?s  undergoing  resolution, 

DiAGNOBm, — Vesical  pain  and  tenesmus  suggest  inflammation  of  the 
bladder,  and  the  diagnosis  is  confirmed  by  examination  of  the  arine. 
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PEOGNOfliM'^SPhe  longer  the  continiiance  of  tlie  cystitis  the  more 
doubtfiil  is  the  prognosis.  Recovery  readily  takes  place  in  the  milder 
varieties  of  actit^  eatarrhjil  cystitis,  whereas  the  jfrognosLs  becomes  grave 
if  the  cystitis  extends  towanls  the  kidney  or  to  the  neighlM>ring  fibrous 
tiiisne.  The  prognosis  in  chronic  cyntitis  is  always  seriims,  from  the 
frequent  impossibility  of  removing  the  caase,  and  from  the  liability  to 
acute  exacerbations. 

Treatment. — AVhenever  from  the  existence  of  disease  of  the  spinal 
cord,  or  from  other  caiii;^,  there  is  reason  to  fear  the  development  of 
cystitis,  the  greatest  care  should  be  exercised  to  remove,  if  possil>le,  the 
existing  causes  Bo  lore  beginning  an  haVntmil  catheterization,  bijric  acid 
or  Siilol  may  \ye  exhibited,  so  ti^  partially  to  sterilize  the  urine.  The 
catheters  should  he  preferal>ly  of  rnbljen  and  should  be  kept  in  a  bichlo- 
ride solution,  and  wiisbed  in  hot  watei-  after  use ;  as  the  catheter  goes 
through  the  m^ethra  a  solution  of  bichloride,  1  to  4iM)0,  shc^uld  l>e  sent 
through  it  so  as  to  disinfect  the  ui^thra.  The  bladder  should  then  be 
washed  out  with  a  strong  solution  of  common  sjilt  (a  lai'ge  tablespoonful 
to  a  quart),  and  afterwards  followed  by  a  suhitiou  oue-fonrtli  as  strong. 
After  a  time,  when  ^catheterization  is  daily  practised,  the  tissues  lKn*ome 
so  hardened  and  diflicult  of  infection  that  atisolute  asepsis  iis  to  the 
catheter  Ls  all  that  is  required. 

In  acute  cystitis  the  patient  should  \w  put  to  t*ed  with  the  hips  slightly 
elevated  and  the  knees  bent  o^er  a  pillow,  and  given  a  mild,  uon-UTi' 
tatiug  diet  from  which  all  spices  and  alcoholic  drinks  ai-e  assiduously  ex- 
cluded. When  the  symptoms  are  severe,  absolute  milk  diet  should  be 
insLsted  upon.  In  order  to  render  the  urine  as  little  irritating  as  passible, 
water  should  be  taken  veiy  freely  between  meals,  in  the  form  either  of 
the  natural  mineral  water  or  of  medicated  watei-s,  the  selection  being 
in  accordance  with  the  character  of  the  urine  ;  if  this  t>e  amnion iacal, 
boric  or  benzoic  acid  may  be  given;  if  it  be  irritatingly  acid,  alkalies 
should  be  used.  When  there  is  a  large  amount  of  uric  acid,  especially 
if  there  is  gravel,  formula  4  may  be  employed.  In  very  severe  asthenic 
cases,  especially  when  there  are  excessive  tenesmus  and  irritation  of 
the  neck  of  the  bladder,  the  perineum  should  Ije  fi^eely  leeched.  The 
warm  sitz-bath,  or  fomentations  with  hot  water,  often  are  very  useful : 
poultices  are  uncleanly,  and  ha\'e  no  special  advantage.  Hot-water 
enemata  sometimes  do  good,  and  should  always  be  used  where  there  is 
com4tipation.  If  such  local  applications  feiil  to  give  relief,  opium  sup- 
positories, or  prefei-ably  suppositories  containing  extract  of  opium  (one 
grain)  and  extract  of  belladonna  (one-quarter  grain),  may  be  tried. 
Rarely  hypodennic  injections  of  mor|)hine  are  neeessary.  Opiates  are 
to  be  avoided  if  possible,  and  belladonna  given  Ijy  the  month  may  be  all 
that  is  required.  Various  drugs  whose  iictive  principles  are  eliminated 
by  the  urine  ha%'e  been  employed  for  the  purpose  of  affecting  the  mucous 
membrane  of  the  bladder.     They  should  always  be  given  in  dilute  solu- 
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Ths  following  formulflB  are  given  largely  as  examples  to  medical  students  and  young 
graduates  to  aid  them  before  they  have  thoroughly  acquired  the  art  of  extemporaneous 
prescription  writing.  They  are  not  to  be  slavishly  followed,  but  to  be  altered,  modified, 
or  entirely  substituted  by  other  combinations  to  suit  the  individual  case.  With  very  few 
exceptions  they  have,  however,  been  much  used  in  practice,  and  we  believe  are  trust- 
worthy as  practical  working  prescriptions. 


No.  1. 

R  Tr.  gnaiaoi  unmoniat»,  f^vi; 
Tr.  ferriohloridijfSiM; 
Tr.  cantharidlB,  TTlxlviii; 
Vini  aloes,  f^Ti; 
Alooholis,  q.  s.  ad  f^iii. 
M.    S. — Teaspoonful  after  meals  in  milk. 

The  proportions  of  thb  formula  must  be 
modified  for  the  individual  case.  The  aloes 
should  be  increased  or  lessened,  as  may  be 
required,  until  the  patient  has  one  or  two 
sofUsh  stools  each  day.  There  is  also  much 
difierence  in  the  irritability  of  the  bladder 
in  relation  to  cantharides. 

No.  2. 

B  Sodii  sulphatis, 

Magnesii  salphatls,  ftft  5iii ; 
AqusB,  f^vi. 
Misoe. 
8. — Half  to  one  ounce  three  or  Sour  times  a 
day  in  a  glass  of  water. 

No.  3. 

S  Sodii  sulphatis, 

Magnesii  sulphatis,  &&  ^iii  i 
Ferri  snlphatis,  gr.  viii ; 
AqusB,  fjvi. 
Misce. 
S. — Half  to  one  ounce  in  water  three  or  foor 
times  a  day  in  a  glass  of  water. 

No.  4. 

R  Lithii  benzoatis, 

Lithii  bicarbonatis,  ftft  gr.  xv ; 

Potassii  bicarbonatis,  gr.  xx ; 

AqusB  acidi  oarbonici,  Oi. 
Misce  et  dispensa  in  siphone. 
8. — Two  pints  daily. 

No.  6. 

R  Bismnthi  snboarbonatis,  ^iii  i 

Acidi  carbolioiy  gr.  xviii. 
Misce  et  dispensa  in  capsulis  xxiv. 
S. — One  or  two  every  one  to  three  hours,  pro 
re  nata. 


In  making  these  capsules  it  is  essential  for 
the  ingredients  to  be  thoroughly  incorpo- 
rated before  being  put  in  the  capsules,  which 
should  also  be  kept  well  covered  with  some 
dry  powder  like  lycopodium.  In  certain 
cases  a  mixture  is  preferred  as  follows : 

R  Acidi  oarboUci,  gr.  xviii ; 
Bismuthi  subnitratis,  ^iii » 
Glycerini,  fjss; 
Aquas,  f  Jiiss. 
Misce. 
S. — Shake  thoroughly  to  complete  mixture. 
Dose,  dessertspoonful  in  water. 

No.  6. 

S  Acidi  sulphurici  aromatici,  f^ii; 

Ext.  hsematoxyli,  ^iii » 

Syr.  singiberis,  f^iss. 
Miace  et  adde 

Tr.  opii  oamphoratsB,  f^iss. 
S. — Dessertspoonful  in  water. 

In  many  cases  it  is  well  to  diminish  the 
amount  of  paregoric  contained  in  this  pre- 
scription, increasing  proportionately  the 
ginger  syrup. 

No.  7. 
R  Antipyrini,  gr,  xv ; 

PilooarpinsB  hydrochloratis,  gr.  ss; 
Tr.  aooniti,  gtt.  viii ; 
AqusBy  f^iss. 
Misoe. 
S. — Take  a  tablespoonful,  immediately  followed 
by  a  hot  general  or  foot  bath  (ten  minutes) ;  then, 
the  patient  being  covered  in  bed,  ono  dessert- 
spoonful in  a  tumbler  of  hot  toddy,  repeated,  if  no 
sweating  occur,  in  twenty  minutes.    When  there 
is  pain»  if  morphine  does  not  disagree  with  the 
patient,  one-sixth  of  a  grain  may  be  added  to  the 
mixture. 

No.  8. 

S  MistursB  cretsB,  f5iii ; 

Tr.  kino, 

Tr.  cinnamomi, 

Tr.  opii  camphoratsB,  SS  f^i. 
Misoe. 
S. — Tablespoonful  in  water,  pro  re  nata. 
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B  SpirituB  oamphore,  f^B8 ; 
Olei  oaryophylli,  TTlxxx ; 
Ghloroformi,  f3iii ; 
Tr.  opii  deodoratflB,  f 3ii  i 
Tr.  oapsioi,  f3ii> 
Misoe. 
B.— Shake  well.     Thirty  to  forty  drops    in 
water  e^ery  half-hour  to  two  hours,  pro  re  nata. 

No.  10. 

£^  TinctursB  ferri  ohloridi,  f^ii  i 

Hydrargyri  chloridi  corrosivi,  gr.  ii; 

Glyoerini,  fjix ; 

Aqu8B,  f  i^ii. 
MlBce. 

8. — ^Teaspoonful  in  water  after  meals. 

The  amount  of  corrosive  sublimate  in  this 
prescription  may  be  increased  or  diminished 
according  to  the  needs  of  the  individual 


Wo.  IL 

B  Potassii  iodidi,  ^m; 
Syr.  sarsaparillfle  comp., 
Ext  sarsaparilUe  fld.  oomp.,  U  f  ^iii. 
Misce. 
S. — Teaspoonful  to  tableepoonful  in  water  as 
directed. 


To  the  above  fonnula  corrosive  sublimate 
may  be  added  as  desired ;  no  precipitate  will 
be  fonned. 

No.  12. 

^  Bismuthi  subnitratis,  5i  i 
Antipyrini,  gr.  x ; 
Cocainae  hydrochloratis,  gr.  iii; 
Mucil.  aoaoicB, 
Aqu»,  ift  f ^89. 
Misoe. 
S. — Shake  well.    Throw,  by  means  of  an  ordi- 
nary dropper,  about  five  minims  into  each  nostril 
every  two  or  three  hours. 

No.  13. 

Allen* »  Antiseptie  Noial  Wath, 

^  Aoidi  benzoic i, 

Sodii  boratis,  &S  gr.  Ixxxv; 
Acidi  salioylici,  gr.  xx  j 
Aoidi  borici,  ^'w ; 
Thymoli,  gr.  xvi; 
Eucalyptoli,  gtt.  viii  ; 
01.  gauItherisB,  gtt.  viii ; 
Mentholi,  gr.  v ; 
01.  pini,  gtt.  viii ; 
Glycerini,  ^v,  TTlxx ; 
Alcoholis,  5iv; 
Aquas  destill.,  q.  s.  ad  ^xvi. 
Misce. 
S. — Add  a  teaspoonful  to  four  ounces  of  water, 
and  use  as  a  spray  or  wash. 


No.  14. 

Setter^*  Antiteptic  iVtuoZ  Wa§k, 

R  Sodii  bioarbonaliB»  ^i ; 

Sodii  boratis,  Ji; 

Sodii  bensoatis, 

Sodii  salicylatis,  22  gr.  xx ; 

Thymoli, 

Eucalyptoli,  U  gr.  x ; 

Mentholi,  gr.  v ; 

01.  gaulthensB,  gtt.  vi ; 

Olycerini,  ^^i^! 

Alcoholis,  5ii ; 

Aqu»,  q.  8.  ad  Oxvi. 
Misce. 

This  wash  is  very  stimulating  to  the  nasal 
mucous  membrane,  and  often  needs  dilution. 

For  practical  purposes  it  is  often  much 
more  convenient  to  have  this  solution  in  the 
form  of  tablets.  All  that  is  necessary  for 
this  purpose  is  to  omit  the  glycerin,  alcohol, 
and  water  from  the  above  prescription,  and 
divide  the  other  ingredients,  after  thorough 
incorporation,  into  one  hundred  and  twenty- 
eight  tablets,  one  of  which  dissolved  in  two 
ounces  of  water  will  give  a  solution  practi- 
cally of  the  strength  of  that  of  the  formula. 

Another  alkaline  wash  much  used  for 
cleansing  the  nose  is  DobeWs  solution^  which 
is  composed  of— 

B  Sodii  boratis,    > 

Sodii  bicarbonatis,  &&  3i ; 

Acidi  carbolici,  gr.  xxx ; 

Glycerini.  fji ; 

AqusB,  Oii. 
Misce. 

No.  15. 

A  powder  for  use  by  asthmatics  may  be  made 
by  taking  out  all  the  pieces  of  stems  and  leaf- 
stems  from  stramonium,  so  as  to  use  only  the 
leaves  themselves,  powdering  these  sufficiently 
fine  to  go  through  a  No.  8  sieve,  and  then  satu- 
rating thoroughly  this  powder  with  a  saturated 
solution  of  potassium  nitrate,  and  drying. 

No.  16. 

l]t  Pota8?ii  citratis,  5ij 

Succi  limonis,  fjiss; 

Syr.  ipecacuanha,  f^ss ; 

Syrupi,  fji. 
Misce. 
S. — Dessertspoonful  every  two  hours. 

In  this  formula  one  grain  of  apomorphine 
hydrochlorate,  or,  if  the  patient  be  robust, 
half  to  one  grain  of  tartar  emetic,  may  be 
substituted  for  the  ipecacuanha,  the  syrup 
being  increased  to  an  ounce  and  a  half. 
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No.  17. 

J^  Ammonii  ohloridi, 

Ext  glyoyrrhiuB.  &&  5ii ; 
Muoil.  aoaoisB,  fjiu; 
AqusB,  f  JiiM. 

Misoe. 
S. — Dessertflpoonfal  every  two  hours. 

A  simple  solution  of  the  ammonium  salt 
in  water  is  preferred  by  many  patients,  and 
is  often  more  acceptable  to  the  stomach. 

No.  18. 

£^  BelladonnsB  fol.,  gr.  xct!  ; 
Hyosoyami  fol., 
Stramonii  fol.,  ift  gr.  xlriii; 
Ext.  opii,  gr.  iy ; 
Tabaci,  gr.  Ixxx ; 
AousBy  Oi. 
M.y  ft.  sol.  et  adde 
Potassii  nitratis,  gr.  clx ; 
Potaseii  arsenitis,  gr.  oooxx. 
Saturate  bibulous  paper  and  dry  for  use. 
S. — Paper  is  rolled  into  cigarettes,  one  of  which 
is  gmoked  until  relief  is  affoj^ed  or  some  giddiness 
produced. 

No.  19. 

£^  Sodii  phosphatis,  ^iii: 
8odii  sulphatisy  ^i ; 
Potassii  lodidi,  51. 
Misce  et  fiat  pulyis  subtilissimus. 
M.    S. — Teaspoonful  to  tablespoonful  as  re- 
quired. 

No.  20. 

'Qi  Pulyeris  sennsB,  ^ii: 
Pulveris  zingibens,  ^i; 
Pulveris  aloes,  ^ii* 
Misce. 
8. — Put  in  a  pint  of  whiskey;    agitate  fre- 
quently, and   after  three  days  take  the  clear 
liquid  at  bedtime,  thirty  to  sixty  drops,  more  or 
lesti,  as  required  to  produce  a  free  faecal  discharge. 

If  more  convenient,  the  druggist  can  bo 
directed  to  exhaust  the  powder  with  a  pint  of 
dilute  alcohol. 

No.  21. 

S^  Ext.  rhois  glabrso  fid.,  f iiii  ,* 
Pulv.  pota«»ii  chloratis,  5is8; 
Glycerini.  fjss. 
S. — Shake  well.    One  to  three  teaspoonfuls  to 
a  wineglassful  of  water  as  gargle. 

No.  22. 

B  Picisliquidse,  fjiii; 

Triturentur  cum    liquore    calcis.   Oviii,    ad 
saturationcm,  et  percolentur  per  prunum 
virginianam,  Jviii. 
S. — Wineglassful  one  to  two  hours  after  each 
meal. 

No.  23. 

U  Acidi  nitrohydrochlorici,  f3ii; 

AqusB,  f5i9s; 

Strychninne  sulph.,  gr.  i. 
Misce  et  adde 

Tr.  gentianse  comp., 

Tr.  cardamom!  comp.,  fii  q.  s.  ad  fjvi. 
8.— Deesertspoonftil  after  meals  in  water. 


This  solution  is  a  very  elegant  stomachic 
tonic,  which  can  be  used  in  cases  of  general 
debility  with  failure  of  appetite  and  diges* 
tion  occurring  during  convalescence,  and  at 
other  times. 

When  there  is  a  tendency  to  diarrhoea, 
and  no  hepatic  stimulation  is  required, 
hydrochloric  acid  may  be  substituted  for 
nitrohydrochloric ;  when  there  is  a  distinct 
tendency  to  diarrhoea,  the  following  modifi- 
cation will  often  be  found  very  useful : 

B  Aoidi  sulphurici  dlluti,  f^ii; 

Syr.  singlberis,  f^i ; 

StryohninsB  sulph.,  gr.  i. 
Misoe  et  adde 

Tr.  gentiansB  oomp.,  fjii ; 

Tr.  oinnamomi,  f^iii. 
S. — Dessertspoonful  after  meals  in  water. 

No.  24. 

B  Glycerini, 

Oleiricini,  Ufji; 
Olei  oaryophylli,  gtt.  iv. 
Misoe. 
S. — Shake  thoroughly.  Tablespoonfnl  contains 
dessertspoonful  of  castor  oil. 

If  this  mixture,  after  it  is  shaken  to 
thorough  homogeneity,  be  put  into  an  ice- 
cold  spoon  or  ice-cold  water,  it  will  congeal 
into  a  very  thick  mass  which  can  be  swal- 
lowed without  disgust. 

No.  25. 

B  Elaterini,  gr.  ss ; 

Ext.  belladonnas,  gr.  i ; 
Olei  caryophylli,  gtt.  x. 
Misce  et  fiant  pilulaa  vi. 
S. — One  every  four  to  six  hours  until  purga- 
tion occurs. 

No.  26. 

B  Acidi  hydrocyanici  dil.,  gtt.  xxiv ; 
CocainsB  hydroohloratis,  gr.  iy ; 
Elixir,  aromatici,  f^iss. 
S. — Teaspoonful,  repeated  in  forty  minutes  if 
needed. 

No.  27. 

S^  StrychninsB  sulph.,  gr.  i ; 

Ext.  quassia),  gr.  xxiv  ; 

Oleoresino)  capsici,  gr.  iv ; 

Olei  caryophylli,  gtt.  xxiv. 
Misce  et  fiat  massa  in  cupsulas  xxiv  dividenda. 
S. — One  directly  after  meals. 

No.  28. 

£t  Strontii  salicylatis,  S'u  i 

Strychninse  sulph.,  gr.  i; 

Naphtoli,  gr.  xxiv ; 

Acidi  carbolici,  gr.  xviii. 
Misce  et  fiat  massa  in  capsulas  xxiv  dividenda. 
S. — One  directly  after  meals. 
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Abdominal  aorta,  anenriim  of, 
696. 

dropsy,  967. 
Abtoefls,  iliac,  876. 

of  brain,  510.    ( Vide  Snppu- 
ratiye  Bnoephalitis.) 

of  kidney,  1040. 

of  liver,  918. 

of  spleen,  30. 

paranephritic,  1051. 

perinephritic,  1051. 

palmonary,  766. 

retropharyngeal,  799. 

spinai,  547. 

subphrenic,  914. 
AboUa,  383. 
Aoarus  scabiei,  846. 
Aoetonari%  1012. 
Achromatopsia  in  hysteria,  409. 
Aconite,  poisoning  by,  358. 
Aooria,  849. 
Acromegaly,  626. 
Aoro-parsBsthesia,  623. 
Actinomyces,  231. 
Actinomycosis,  281. 
Acute  articular  rheumaliim,  61. 

ataxia,  554. 

bronchitis,  712. 

infectious  jaundice,  151. 

polymyositis,  44. 

tubereuloeis,  244. 
Addison's  disease,  41. 
Ad^nie,  16. 

Adenitis,  tubercular,  281. 
Adiposuria,  1000. 
Adrenal  glands,  diseases  of^  41. 
Aeropha^,  850. 
.£stiTO-autumnal  fever,  207. 
African  hypnosis,  463. 

sleeping  disease,  463. 
Ageusia,  477. 
Aglyphia,  484. 
Agraphia,  484. 

literal,  485. 

musical,  484. 

verbal,  485. 
Ague  and  fever,  201. 
Albuminimeter,  1008. 
Albuminuria,  1001. 

cystic,  1003. 

febrile,  1004. 

functional,  1008. 

infectious,  1004. 

in  lepd  poisoning,  865. 
tesU  for,  1002. 


Albuminuria,  intermittent^ 
1003. 

neurotic,  1004. 

of  adolescence,  1003. 

pathological,  1003. 

physiologioaJy  1003. 

transitory,  1003. 
Albumosuria,  1001,  1005. 
Alcohol,  acute   poisoning   by, 
351. 

chronic  poisoning  by,  868. 
Alcoholic  insanity,  873. 
Alcoholism,  368. 
Alexia,  484. 
Algesia,  381. 
Alimentary  canal,  tuberooloiis 

of,  265. 
Alkaptonuria,  999. 
AUocheiria,  579. 
Alopecia,  syphilitic,  808. 
Amaurosis,  479. 
Amblyopia,  479. 
Amentia,  383. 
Amimia,  ataxic,  484. 

sensory,  485. 
Amnesia,  periodic,  467. 
Amoeba  coli,  321. 

dysenterisB,  821. 
Amusia,  ataxic,  484. 

sensory,  484. 
Amyloid  liver,  928. 
Amyotrophic   lateral  sclerosis, 

588. 
Anaemia,  2. 

cerebral,  492. 

essential,  9. 

idiopathic,  9. 

lymphatic,  16. 

of  spinal  cord,  545. 

pernicious,  9. 
progressive,  9. 

secondary,  3. 

simple,  2. 

spinal,  409,  545. 

splenic,  16. 

tropical,  8. 
AnsBsthesia,  382. 

psychical,  391. 
Analgesia,  712. 
Anarthria,  484. 
Anatomist's  tubercle,  250. 
Anchylostomum  duodenale,  9. 
Aneurism,  691. 

arterio- venous,  691. 

by  anastomosis,  691. 

cirsoid,  692. 

dii»eoting,  691. 
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Aneurism,  false,  691. 
morbid  anatomy,  692. 
nodular  periarteritis  in,  602. 
of  abdominal  aorta,  696. 
of  aorta,  693. 
diagnosis,  693. 
physical    examination  in, 

694. 
prognosis,  696. 
treatment,  697. 
of  heart,  648. 
serpentine,  692. 
symptoms,  692. 
tracheal  tugging  in,  695. 
treatment,  697. 
true,  691. 
varicose,  691. 
Aneurisms,  cerebral,  497. 
Angina,  797. 
Ludovici,  187. 
pectoris,  682. 
diagnosis,  683. 
prognosis,  683. 
treatment,  684. 
vaso-motor,  682. 
Angioneurotic  oedema,  622. 
Animal  parasites,  321. 
Ankylostoma  duodenale,  339. 
Ankylostomiasis,  339. 
Anorexia,  849. 
Anterior  lobe,  tumors  of,  525. 
Antero-lateral  sclerosis,  585. 
Anthracosis  of  lung,  756. 
Anthrax,  235. 

diagnosis,  236. 
prognosis,  236. 
treatment,  237. 
bacillus  of,  235. 
internal,  236. 
malignant,  236. 
oedema,  236. 
Antimonial  poisoning,  360,  368. 
Antiphthisin,  241. 
Antitoxin  of  tetanus,  200. 

treatment  of  diphtheria,  177. 
Anuria,  1015. 

in  hysteria,  410. 
Aorta,  aneurism  of,  693. 
Aortic  insufficiency,  665. 

stenosis,  666. 
Aphasia,  484. 
ataxic,  484. 

cortical  localisation  of,  486. 
motor,  484. 
sensory,  484. 
subcortical,  487. 
transcortical,  487. 
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Apoplexy,  498  (note), 

seroiu,  493. 
Appendioitis,  876. 
mosoeaB  in,  878,  882. 
diagnosis,  883. 
etiology,  876. 
indaration  in,  880. 
morbid  anatomy,  877. 
mortality  of,  884. 
perforation  in,  878. 
peritonitis  in,  878,  882. 
prognosis,  884. 
surgical  treatment,  889. 
symptoms,  879. 
termination  of,  881. 
treatment,  887. 
chronic,  885. 
recurrent,  886. 
relapsing,  886. 
Apraxia,  487. 
Arachnitis,  489. 
Argyll- Robertson     pupil,    478, 

680. 
Arhythmia,  681. 
Arithromania,  386. 
Arsenical  poisoning,  860,  367. 
Arteries,  alterations  of,  in  ne- 


phritis, 1018. 
atheromatous 


degeneration 
of,  686. 

diseases  of,  686. 

syphilis  of,  311. 
Arterio-capillary  fibrosis,  1019. 
Arterio-sclerosis,  686. 

diagnosis,  690. 

morbid  anatomy,  687. 

prognosis,  690. 

psoudo-oartilaginous    plates 
in,  687. 

treatment,  690. 
Arthritis  deformans,  71. 

rheumatic,  chronic,  70. 

rheumatoid,  71. 

uratica,  76. 

uriai,  76. 
Artbropudes,   diseases    due   to, 

345. 
Articular    rheumatism,    acute, 
61. 
chronic,  70. 
Artificial  feeding  of  infants,  869. 

respiration,  354. 
Ascariosrs,  337. 
Ascaris  lumbricoides,  337. 
Ascending  paralysis,  548. 
Ascites,  967.     (  Vide  Hydroper- 
itoneum.) 

adipose,  968.  987. 

chylous,  968. 
Asiatic  cholera,  219. 
A!>])hyxia,  local,  620. 
Astasia  abadiu,  415. 
Asthma,  725. 

bronchial,  725. 

cardiac,  660,  725. 

diagnosis,  727. 

dyspeptic,  726. 

nervous,  726. 

paroxysms,  treatment  of, 
723! 

prognosis,  727. 

renal,  725. 


Asthma,  sputum  in,  726. 

symptoms,  726. 

thymic,  40,  726. 

thyroid,  726. 

treatment,  727. 

urasmic,  1016. 

uterine,  726. 
Ataxia,  acute,  664. 

Friedreich's,  689. 

hysterioal,  416. 

locomotor,  576. 
Ataxic  aphasia,  484. 

paraplegia,  688. 
Atelectasis,  736. 

acquired,  736. 

eongenital,  736. 

foeUl,  736. 
Atheroma  of  arteries,  686. 
Athetosis,  380,  483. 

double,  483. 
Atrophic  myopathy,  48. 
Atrophj^    muscular     neoritio, 

616. 
Atropine,  poisoning  by,  366. 
Aura  epileptica,  420. 
Automatic  movements,  878. 
Automatism,  epileptic,  422. 
Asoturia,  93. 


Bacillus  anthracis,  236. 

comma,  220. 

Klebs-LoefBer,  164. 

of  anthrax,  236. 

of  cholera,  220. 

of  diphtheria,  164,  170. 

of  erysipelas,  186. 

of  leprosy,  301. 

of  pneumonia,  741. 

of  syphilis,  304. 

of  tetanus,  194. 

of  typhoid  fever,  119, 135. 

of  tuberculosis,  239,  241. 
staining  of,  256. 

of  whooping-cough,  179. 

tussis  convulsivsB,  179. 
Bacteria  in  acute  endocarditis, 

651. 
Balantidium  ooli,  322. 
Bantingism,  59. 
Barlow's  disease,  55. 
Basedow's  disease,  33. 
Bedbug,  348. 
Beef  tape-worm,  324. 
Bell's  disease,  513. 

palsy,  611. 
Beriberi,  609. 
Bleep  jerk,  379. 
Big-Jaw  in  cattle,  231. 
Bile-ducts,  diseases  of,  931. 
Biliary  tract,  tumors  of,  947. 
Bilious  fever.  207. 

remittent  fever,  207. 

typhoid  fever,  151. 
Bilirubin  in  jaundice,  933. 
Black  measles,  104. 

small-pox,  113. 
Bladder,  diseases  of,  1067. 

inOuQimation  of,  1058. 

irrigation  of,  1 062. 

irritable,  1053. 


Bladder,  neuralgia  of,  1068. 

tuberculosis  of;  283. 
Blepharoolonus,  431. 
Blepharospasm.  481. 
Blood,  examination  of,  in  mal- 
aria, 209k 
Blood-flukes,  336. 
Blood-Tassels,  alterations  of;  ia 
nephritis,  1018. 
tuberculosis  of,  283. 
Bone  typhoid,  193. 
Bones,  tuberculosis  of;  285. 
Bothriooephalos  cordatos,  324. 
oristatus,  324. 
latus,  824. 
HgiAoides,  324. 
Brach's  symptom,  579. 
Bradycardia,  680. 
Brain,  diseases  of,  509. 
of  membranes  of,  488. 
dropsy  of,  246. 
motor  centres  o^  473. 
softening  of,  618. 
tubercle  of,  242. 
tuberculosis  of,  284. 
tumors  of,  624. 
Brenskatechinuria,  999. 
Bright's  disease,  1022. 
acute,  1023. 
diagnosis,  1026. 
morbid  anatomy,  102S. 
prognosis,  1025. 
symptoms,  1023. 
treatment,  1026. 
urine  in,  1024. 
second  stage,  1028. 
diagnosis,  1030. 
prognosis,  1031. 
symptoms,  1029. 
treatment,  1031. 
third  stage,  1033. 
diagnosis,  1036. 
morbid  anatomy,  1033. 
prognosis,  1037. 
symptoms,  1034. 
treatment,  1037. 
Britisli  plague,  118. 
Bronchi,  diseases  of,  712. 
Bronchial  asthma,  726. 
catarrh,  acute,  712. 

chronic,  717. 
obstruction,  723. 
Bronchiectasis,  721. 
morbi'l  anatomy,  722. 
symptoms,  722. 
ti'eatmcnt,  723. 
Bronchitis,  acute,  712. 
diagnosis,  714. 
symptoms,  713. 
treatment.  714. 
of  first  stage,  715. 
of  second  stage,  716. 
capillary,  713. 
cheesy,  252. 
chronic,  717. 
symptoms,  718. 
treatment,  719. 
dry,  718. 

epidemic  capillary,  104. 
membranous,  720. 
putrid,  718. 
Bronchooele,  31. 
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Broncbo-paeumociift,  759. 

Cerfibral  embolism,  494. 

Ch{»term,  Asiatic,  219.                 '^^^| 

diBgnoiiA,  761. 

bemorThftg^e^  498. 

algid  period,  222.                    ^^^| 

prognoaii,  762, 

ttfter-bi.Hory  of,  503. 

comma  bacillus  in,  320.                ^H 

BjwipUmja,  760. 

{Convulsions  in,  501. 

dirignodiri,  223.                                  ^H 

trentmeiitj  703. 

diagnosifli  504. 

enteroclyjts  in,  225.                       ^M 

lobular,  7f^0. 

paralysis  in,  A02, 

intravenous    ini action    lOt          ^B 

nodular,  76S. 

a«oondary  degcDeratlon  in, 

^^M 

firoDchorrbcBa,  718. 

500. 

morbid  anatomy,  331*           ^^^^H 

nroui,  7 IB. 

symptomatology  t  500. 

prognosis,  223.                      ^^^^| 

Brow  ftgiie,  2{}A,  469. 

temperature  in,  50 L 

prophylszift,  223.                 ^^^^| 

Bulbar  palsy,  &37. 

trtiatuictnt,  506. 

stoob  in,  221.                        ^^^1 

Bulimia,  ^50. 

trephining  in,  605. 

symptomatology,  221*           ^^^^H 

Bursiti^i  om«utal»  951. 

byperu^uiia,  493. 

treatment,  223.                        ^^^B 

locati  nation,  471,  481. 

infantum,  226,  861.                  ^^^H 

c. 

oedema,  493. 

treatment,  863.                       ^^^H 

palsy  of  ehildren,  508. 

morbus,  225.                             ^^^H 

Oaohezia  strumipriTa,  38. 

rheumatiKm,  &y 

nostras,  225.                               ^^^M 

Caiacion  dis&a&ej  449. 

8111118,  tbrf>uibo»ii  of»  497. 

sicca,  223.                                  ^^H 

syphilis,  528. 

Cholerine,  222.                               ^^^^H 

Cmlenli,  biliary,  039. 

t«taniis^  198. 

Chorea,  432.    (  Vidw  8t.  Tltm'i          V 

|MQoreat!o,  95&. 

thrombosia,  493, 

dauoe.)                                   ^^^H 

renal,  1(}5». 

Cerebri 'Spmal  meningitb,  152. 

automatic,  439.                          ^^^H 

CaiDp-foTer,  145. 

anouiabu»  forms,  155. 

conrubivo,  438.                          ^^^H 

Cancer  of  gall-bladder,  *4B. 

chronic,  15&. 

eleetrio,  438.                               ^^^H 

of  galUduet,  94 B. 

diagnu»i^,  156. 

gcmeml,  380.                                    V 

of  intesUtiei,  900. 

malignant  form,  155. 

GermiDorum,  439.                     ^_^H 

or  Urer,  928. 

morbid  anatomy,  153. 

h«bil,  438.                                 ^^H 

of  lung,  757. 

ordinary  type,  154. 

bercyJitary,  440.                           ^^H 

of  (BBophagui,  812. 

prognosis,  156. 

Huntingdon's,  446,                    ^^^^H 

of  p&ncre&^j  060. 

symptomatology,  153. 

hysterical,  436.                            ^^^B 

of  peritoDeiuQ,  986. 

treatment,  i;i6. 

local,  380.                                    ^^^H 

of  itomaob,  843. 

BClerosis,  multiple,  522. 

minor,  432.                               ^^^^| 

Ottnonun  oiie,  792. 

ChaUcoais  of  lutigi^,  766. 

of  childhoofl,  432.                     ^^H 

Canlb&rides;  poisoning  by,  361. 

Chancre,  bard,  306. 

of  pregnanoy,  437.                   ^^^^| 

Cafbolic  acid,  poisoning  by,  352. 
a&tidote,  353. 

Charftoter,  388. 

orgkuLC,  438.                              ^^^^| 

poflt-hemiplegto,  483.                ^^^^H 

Cardiao  aathma,  666. 

Charcot- Marie  type  of  mnscn* 
lar  atrophy,  616. 

pre^hemiplegic,  4B3.                 ^^^^1 

collapae,  330. 

reflex,                                           ^^^H 

dilatation,  670,  674. 

Charcot,   sensory    crosaway    of. 

rhythmiciil,  380.                         ^^^H 

dropsy,  662. 
epilepsy,  423. 

482. 

senile,  438.                                 ^^^^| 

Charts   of    temperature^    1067- 

Choreic  movements,  380*             ^^^H 

hypertrophy,  669. 

1071. 

tic,  4.m                                       V 

murmur  of  aortic  valre,  665, 

Cbeeiiy  bronchitia,  2^2. 

Chylotborax,  774.                                   ■ 

6Sti. 

pneumonia,  252. 

Chyluria,  1000.                                         H 

of  mitral  rftlve,  6fll,  665. 

Cheyne-Stokes  breathing,  060. 

Cimex  lectulflrius,  348.                          H 

of  puJmoimry  valve,  668. 

Chigoe,  348. 

Circular  intinuity,  399.                           H 

of  tricuspid  ralrej  667. 

Chloral,  poisoning  by«  351. 

Cirrhosis  of  kidney,  1633.                     ■ 

neuroitae,  678. 

Chloroform,  poboning  by,  352. 
Ghloroma,  15. 

of  liver,  923.                                        ■ 

palpitation,  676. 

of  Long,  264,  756.                                ■ 

Casts,  r<?naU  blood,  1014. 

Chlorosis,  4. 

Citric  acid,  poisoning  by,  360.               H 

opitbelial,  1614. 

diagnosis,  6. 

Clonus,  379.                                             H 

fiitty.  1014. 

prognosis,  7* 

Cocaine,  poi:<oning  by,  365,  356.           ^M 

granular,  1014. 

tr«atmeiit,  t* 

\  Cocnioism,  376.                               ^_^B 

hyaline,  1013. 

Choked  disk,  477. 

Cocci  dium  or i  forme,  331.              ^^^H 

mucous,  1013. 

Cholangitis,  936. 

Cold  in  the  head.  761.                   ^^^1 

waxy, 1014.                              i 

Choleoystenterastomyp  947* 

Colic  from  lead,  333.                     ^^^H 

Catarrh^  autumnftl,  764. 

Chulte^^titid,  935. 

mucous,  876.                               ^^^^| 

bronchial,  acute,  712. 

Cholocvstotomvt  947. 

Colica  plctonum,  362.                      ll^^l 

chrouiCj  717. 

Cbolcilochitis,  936. 

Colitis,       p»oudo-membranoiii^ 

dry,  718, 

catarrhal,  936. 

870. 

gattrie,  aouCe,  827. 

Colles'a  law  in  syphilis,  304, 

cbronio,  831. 

Cbolelithia^is,  939. 

Cotoptosis,  65d. 

nutat,  aoute,  701. 

biliary  oolic  in,  941. 

Coma,  460. 

ohmnio,  702. 

eomposttion  of  stone,  940. 

in  cerebral  sypftHiiii  534. 

Cephalodynia,  74, 

diagnosis,  94  :L 

Combined  sclerosis,  588. 

Ceroomonas  coti  hommb,  322. 

impaotion  of  ^itone,  943. 

Comma  bacillus  in  cbolen,  230* 

inteiitinalis,  322. 

Jaundioe  in,  942. 

Comprekd.sioii  myelitis,  558. 
Confnsiivnal  inaaniiy,  395.^ 

Cerebellar  localisation,  4S7. 

morbid  anntotDy,  9-10. 

Cerebellum^  tumors  of,  526. 

prognosis,  944. 

Congenital  toyotoniii,  49.        ,, 
Congest!  ire  mularial  fever,  26q.    ^ 

Cerebral  anuemia,  492. 

surgical  treatment,  946, 

aneurism,  497. 

symptoms,  94 1. 

Coniuui,  poisoning  by,  368. 

oonvulBioDs,  378. 

treatment,  945. 

Consc iousQWS,  doub  1  e,  4 67.                   -v, 
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Constipation,  MX 

Dellriam     trotnaae,     diftgncMiB, 

Diplopia,  bomonymouB,  481.       ■ 

diikgnosliy  tf03. 

370. 

monocular,  481.                           H 

symiitouia,  904. 

baliueinationa  in,  369. 

simple,  481.                                  ^M 

treat  tu  en  t,  905. 

progno^iiB,  371. 

Diaeajie,  Addiaoo's,  41.                 H 

Coniiiitutioa&l  diflOftsea,  41. 

treatment,  371. 

Afncan  aleeping,  403.               H 

CoDftumpiion,  pulmon&rVf  2 SI. 

D  elii.no  n^  384. 

Barluw'ii,  55.                                   ^M 

Con  tract  ioiii,  pamdoiicij,  37fi. 

expansive,  '6iib. 

Basedow 'a.  33,                      ^^^B 

Convulaions,  378,  430. 

bypochondriacal,  3S5. 

Bell's,  dl3.                          ^^^M 

cerebral,  378. 

insane,  385. 

Brigbt'f,  1022.                   ^^H 

^H                epiloptiform,  3TS. 

of  peraecutioa,  385. 

eaitft«oii,  449.                     ^^^^| 

^^M              hjMerioal,  37 B, 

ayatematiaed,  3S5. 

oyaticercua,  327.               ^^^H 

^^H              in  epilepsy ,  419. 

Dementia,  383. 

echinoooccuff.  329.            ^^^^H 

^^M               BpiniLl,  378. 

paralytica,  516. 

Engliah  aweutiofC,  118.            ^H 

^^^B              tetanic,  37S. 

primary,  curable,  395. 

foot-and-mouth,  237.                ■ 

CoQvuIflive  tic,  43 L 

teriMinaJ,  3ft7. 

Grmvea'a,  3a.                               ■ 

GodrdiDaiiaa^    distarbftBOM    of, 

Domodez  ftilliaulorum,  346. 

Gil  lee  de  la  Toarette'a,  439.       ■ 

:^s«. 

Dengue,   161. 

Hodgkin'a.  10.                           ■ 

itatioQ  teat  for,  380. 

Biabetea  inaipidus,  92. 

bTdattd,  339.                             H 

CoproL&lia,  440. 

mellitaa,  85. 

Madura  foot,  233,                    S 

Corpora  quadrigemtzuL,    timioit 

ootaa  in,  89, 

M6nidre's,  418.                 ^^^H 

of,  626. 

diagnosia,  39. 

Morvan's,  574.                  ^^^^| 

Corrigan's  puUe^  666, 

diet  in,  9i). 

Raynaud*!,  019.                ^^^1 

Gorrosiro  Bublimatej   polioning 

pancreas  in,  60. 

Beboflnlein'a,  25*               ^^^^H 

by,  3U0. 

prognoaiH^  90. 

Voliolini'a,  418.                 ^^H 

Corjia,  703. 

aymptoins,  S7. 

Wcir«,  151.                         ^^M 

CovtiTeneta,  ^03. 

treatment,  90. 

Werlbofp,  20.                               ■ 

Cough,  IreatmoQt  of,  710. 

urine  in,  88. 

DiAeaaea,  oonatitutional,  44^         H 

Cow  poi,  110. 

D  lace  tic  aciduria,  1012. 

dQ«    to    animal    para«ltcfl.      H 

Crainp»  writer*!!,  456. 

Diarrhcca    of    infauU,    acute. 

348.                                    ■ 

Craiiiotiibes,  524. 

S60. 

infectiotiM,  95,                   ^^^M 

in  riokcta,  62. 

footling  in,  865. 

locomotor,  44.                    ^^^H 

Cr&niuui,  tumora  withiii  524. 

treatment^  863. 

malarial,  204.                    ^^H 

Cretmiam,  37, 

chronic,  808. 

of  adrenal  glands,  44.              ^M 

Croup,  labie,  707. 

treatment,  870, 

of  bile-ductA.  931.              ^^M 

meiubranouB,  707. 

Dlazo- react  ion  in  typboid  ferer. 

of  brain,  509.                     ^^^M 

pteudo^membranoui,  707* 

134, 

of  bronchi,  712.                ^^^B 

Cms,  tumors  Df»  526. 

DilnUtiun  of  atom&cb,  823. 

of  irall-bljulder,  93L  ^^H 
of  heart,  637.                      ^^^| 

diagtiu:<i«i,  825. 

Cujprio  itilphater  poiaoning  by, 
301, 

lavage  in,  626. 

of  iniestinea,  855.             ^^H 

pby^icol        examination, 

of  larynx,  707.                  ^^^H 

Cycloplegii.,  595. 

825. 

of  liver,  909.                       ^^^H 

^m            Cycloihyniia,  399. 

prognoeia,  825, 

of  luDgfr,  730.                     ^^^H 

^^M           Cyctio&rcui  oellalofs,  323,  327. 

uymptomis,  824. 

of  miMJia<$iinum,  787.                  ■ 

^H               dlaeaoe,  354. 

treatment,  820. 

of  medulla  oblongata,  536.       1 

■                  Cyrtinnria,  100§. 

Dipbtberitt,  103. 

■                 CyilitiJ,  105S. 

Rntilojcin  treatment,  177. 

of  DerT«-tninki,  594, 

^^^B               eiLthi»t«riiation  ld,  106  L 

boeiUua  ot,  104,  170 

of  nose,  709.                               h 

^^m             diagnoBls.  lOOO. 

oomplicatioaa,  169. 

of  pericardium,  628.                 ^M 

^^^H              from  epmal  paralysis,  1002. 

oroupou«  syiiiptoma  in,  109. 

of  pleura,  770.                            ^M 

^^H              irrigation  in,  1062, 

dlagnoala,  170. 

of  apleen,  28.  ■ 
of  thymua  gland,  40.                ^M 

^^H             local  cmstm  uf,  1050. 

ffttue  membrane  in,  166,  170, 

^^^H             morbid  aaitomy,  1059. 

174. 

of  thyroid  gUnd,  31.                ■ 

^^^H              progno«ia,  1061. 

fibrinoua     inflatnmatYoa     in, 

of  trachea,  712.                           H 

^^H              eymptoQjs,  1059. 

106. 

trophic^  619.                                ■ 

^^M              treatment,  1001. 

local  treatment,  173. 

va^fo-motor,  619.                           H 

^^M               urine  in,  1059. 

Loeffler't  solution  in,  175. 

Diasieminated  acleroaii,  521.          B 

^            Cyata  of  piinorew,  957. 

morbid  anatomy,  105. 

tuberctjloriis,  244.                       ^| 

renal,  1042. 

oucoiii  membrancfl,  165. 

Diatom  a  conjunctum,  335.          ^M 

paralyeid  fallowing,  109. 

ora^um,  3^^ 5.                      ^^^| 

D. 

prognosis,  171. 

hijBmatobium,  335.            ^^^^| 

paeudu-mcmbranoua        tore 

hepatioum,  330.                ^^^H 

B&ctylltls  Bypbititioa,  310. 

tbruut  in,  16^. 

hettrorihyos,  335.                ^^^H 

Debanch,  369. 

putrid  s^oro  tbroat  in,  100. 

hinci^oliitum,  335,                       ^M 

Deoiibltiis  acutda,  553, 

iymptomatology,  168, 

ophthalmobium,  335.          ^^^| 

l>elinfacieat5,     polaouing     by. 

treatment,  172. 

polmonale,  330.                  ^^^H 

355, 

antitoxin,  177. 

iinenae,  335,                      ^^^H 

DeUriam  grave,  513. 

Diphthdnto,  103, 

Di^tomiasia,  330.                    ^^^H 

in  typhoid  fever,  125. 

Diphtheroid,  171. 

Doehmia»i«,  339.                   ^^^| 

tretuens,  369. 

Diplegia,  fac^ial,  612. 

Double  aihetoaia,  4S3,          ^^H 

oomplitrationF,  370» 

Biplocoocua  pneumoniia,  742. 
Diplopia,  481. 

Dfiitbt.  delirium  of,  387.              ^M 

oongeatioD  of  tbo  longi  ioj 

Draoontia«ift.  .H41.                          ^M 

37X 

eroesed,  481. 

Dropay,  abdomia»l«  90f.              H 

■■ 
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of  ^all-bladd«r,  996. 

Empbynoma,  treatment,,  740. 

Enteritis,    pjieudo-membranoufl,             ^| 

veaicular,  738. 

B7a.                                                 ■ 

renal,  1018, 

vioarLouA,  739, 

anemata  in,  872.                         ^^^H 

treatment,  10.12, 

Empyema,  777. 

treatmen  t,  87 1 ,                        ^^^1 

Duohenne'^i   form    of   mtrophic 

neoesaitatis,  778. 

tub«retilar,  267.                          ^^^^| 

myopathy,  48. 

pulaatinp;,  7H1. 

ulcerative,  872.                            ^^^^M 

DuctleM  glands,  tubenialoilf  of^ 

Eneepbalitis,  acuta   hemorrha- 

fjmptomB, 873.                       ^^^^^ 

2SL 

gic,  ;»u». 

treatment,  874,                         ^^^^^| 

Bj£»ithe»im,  S52. 

hypertrophic,  510.                     ' 

Tarieties  of,  858.                         ^^^^B 

ByieDlery,  212. 

penpheral,  513, 

Kntarolitha,  894.                             ^^^H 

abe«eaa  of  liver  in,  211. 

ac  I  erotic,  .7 10. 

Enteropto«ii$,  855.                          ^^^H 
Enur(»i»,  1057.                                 ^^^1 

■IDttba  m,  212. 

aupparative,  510. 

Encephak|)athia  aaturnina,  363. 

ntKsturnal,  14}57.                            ^^^^H 

213, 

Endarteriki:*    chronica   nodciRa 

Epidemic  capillary  bronchitis      ^^^H 

dla^osiA,  216, 

Blve  deformnfis,  68§. 

■ 

diphthfirltio    inflammation 

Endarteritb,  isyphilitk,  311. 

parotitic,  183.                            ^^^H 

in,  214. 

Endocarditis,  atmte,  t^il. 

Epilepsia  pfoonrsiva,  421.             ^^^^^ 

follicular  inflammation  id, 

bacteria  in.  652, 

Epilepsy,  418.                                  ^^^^| 

213. 

cause  of,  655. 

anomalous  forma  of,  421.            ^^^^H 

morbid  anatomy,  213.           i 

diagnosis,  656. 

in,  420.                                ^^^^M 

prognoatfl,  216. 

embolism  in,  653, 

cardiac,  423.                         ^^^^^H 

itoola  in,  215. 

malignant,  654, 

(X>tivulRtoii«  in,  419,             ^^^^^^^H 

ijmptoms*  215. 

morbid  anatomy,  652. 

diagnosis,  423.                      ^^^^^^^H 

ireatmeat,  217. 

mnrmur  in,  654. 

idiouttthio,  418.                                   ^H 
JaoKsonitm,  52.^1.                                  ^^M 

amo&bic,  214. 

proguai^is,  650. 

chronio,  214,  216. 

pyicmio,  655. 

morbid  anatomy,  419,                 ^^^^H 

tropica],  212. 

■eptic,  654. 

nocturnal,  421.                              ^^^^H 

Bjapep^iA^  acute,  827* 

ajmptomn,  6.53. 

procorsire,  421.                           ^^^^H 

chronic,  831.                               ! 

treatment,  656. 

prognosio,  424.                                    ^H 

nemme,  S62, 

typeni  of  malignant,  654. 
valvular  aneuriflm  in,  653. 

reftex,  42.'^.                                            ^M 

treatment,  8.^3. 

acnifis  ma.                            ^^^M 

Dy^tbeaia,  psychical,  391. 

chronic,  H57. 

spinal,  586.                                    ^^^^H 

brown  induration  of  tunga 

»argical  treatment,  428.             ^^^^H 

B, 

in,  661. 

ay  tap  tomato  logy,  419.                  ^^^^| 

caloifi  cation  in^  358^1 

theory  of  cause,  419.                   ^^^^^ 

Echlnococcl  of  hearti  332, 

Chcyne- Stokes      breathing 

toxfemie,                                    ^^^^H 

of  kidaey,  333. 

in,  650. 

treatment,  425.                            ^^^^| 

of  liver,  332. 

drop?;)  in,  662. 

Epileptic  autoiuatiam,  422.             ^^^^H 

of  lunj^,  33S. 

dyepnoBa  in,  660, 

mania,  422,                                   ^^H 

of  peritoneum^  334. 

embolit^m  in,  662. 

etatue,                                            ^^H 

of  pleum,  332. 

ftbrouB,  658. 

Epileptiform  convnlaion»,  378,        ^^^H 

EchinococcuB  diieajie^  3X&. 

Epi»taxii>$,  700,                                          ^M 

cysta  in,  330. 

kidney:!,  in,  662. 

Erb'a  farm  of  atrophic  myop**            ^H 

diagnoffii,  S3d. 

nutmeg  liver  in.  661. 

thy,  48.                                                ■ 

local  iiation  of,  333. 

parietal  form  of,  657. 

Erotomania,  386.                                ^^^^| 

prognoflis,  335, 

prognoiis,  66:$. 

Eructation,  nervoua,  SfiO,               ^^^^H 

symptoms,  331, 

Atenoeit  in,  659. 

Er^'Bipela.^  185.                                ^^^H 

treat  men  tf  335. 

iympComar  659. 

diagnusirt,  183.                             ^^^^H 

Echolalia,  44l>. 

treatment,  668,  676. 

migranis,  187.                                      ^H 

ihriiob'i  test  for  typboid  ferer, 

ulceratiTe,  6&8. 

of  mucous  membraoM,  16T.        ^^^H 

134. 

urine  in,  662. 

phlegm  unous,  187.                        ^^^^| 

Elbow-jerk,  379. 

valvular  forms  of^  657. 

pneumonia,  188.                          ^^^^| 

Electncal  iensibility,  3dl. 

venoitfl  puination  in,  661. 

prognosia,  188,                               ^^^^H 

Elephant! OjiJBi  ^i4l. 

English  sweating  diacaw,  118. 

aymptomatology,  186,                  ^^^^H 

trraecorum,  301. 

Eatcritia,  857. 

treatment,  iM.                             ^^^B 

Embolism,  cerebral,  494. 

acut«  catarrhal,  859. 

EsAcntial  aDSBmia^  9.                       ^^^^^ 

diagno*i»,  496. 

diagnosis,  861. 

Eustninj^ylua  gigas,  339,                 ^^^^| 

progno«i9,  497. 

feeding;  in.  862. 

Exophthalraie  goitre,  3.3.                ^^^^M 

Ireatmeiit,  497, 

of  infanta,  860. 

diagnottitt,  35.                            ^^^^H 

in  endocarditiSj  053. 

feeding  in,  865. 

electricity  in,  36.                     ^^^^| 

of  ipleen,  *?0. 

treatment^  863, 

prognoftis,  35,                           ^^^^| 

Emotkm,  A&S. 

fftooln  in,  859. 

treatment,  36.                           ^^^^^ 

Emphyc^cma,  738, 

aymptoms,  859, 

Expansive  delusion,  385.                 ^^^H 

alveolar,  738, 

treatment,  86],  863, 

^^1 

coll  literal,  739. 

chroBic,  866. 

^^H 

complementary,  73i>. 

catarrhal,  666. 

eaaential,  738. 

symptomi,  866, 

Faoia]  diplegia,  612.                      ^^^^| 

Gerbardt'B     treatment    of^ 

treatment,  867. 

nerve,  neuriliB  of,  611.                ^^^^f 

740. 

diphtheritic,  875. 

paraty«iB  of,  596.                      ^^^H 

interstitial,  738. 

folUeular,  859,  873, 

spasm,  431.                                   ^^^^| 

aenile,  739. 

gangrenous,  875, 

Facirt^oapulo-  Immoral  type  of            ^H 

flymptom^,  739. 

atrophic  mywpathy,  48.                ^^^H 

^^1 

r                   INDEX. 

^^ 

F«oea,  tmpaot«t),  007. 

GaU'ductA,     inSammation     of, 

Gloftio-labi^  paralyiti,  537.          fl 
Glywauria,   85,   1009.      {rid§ 
Diabetes  mellitiu.) 

FaLlopiao  tubea,  tiib«retilo«t8  of^ 

dtagt]0ii4,  937. 

274, 

morbid  anatocaj,  950. 

Farey,  257. 

prognosis  938. 

Gmelin's  teat  for  bHimbiiif  9S3« 

huds,  237. 

■jmptoma,  937. 

Goitre,  31. 

§orea,  237. 

treatment,  038. 

exophthalmic,  33, 

Fehlmg'ft  t/eai  for  vupir  Id  urine, 

Gontirrba&al  rheumatum,  66.         ^ 

iOlL 

936. 

Goat,  70.                                          ■ 

FermeDUtion  t««t  for  aiigar  in 

treatment,  930. 

alDohol  in,  77.                              fl 

iirin©,  lOlL 

GalLBbonet,  9^0.   (  Fide  Choleli- 

ariiQiilar,  78.                              H 

Fevipfi  ie«tivu-ikutumDa]j  2€7< 

tbiaais.) 

batlu  In,  83.                       ^^M 

and«nt,  ooDtiQuodp  46L 

uompoaitian  of,  940. 

chronic,  78.                         ^^^^M 

bilioat,  307. 

impaction  of,  943. 

diagnoaia,  70.                      ^^^^| 

retDitit'nt,  207. 

inoaroerutiou  of,  942. 

diet                                      ^^^H 

break-bone^  161. 

Gangrene,  diabetio,  600. 

herodity  in,  76.                 ^^^^H 

^^              eamp,  14  &. 

local,  A30. 

kidneyt  in,  77.                  ^^^^| 

^^B             obart^p  1057-1071. 

pulmonary,  764. 

local  treutment  of,  82.              ^H 

^^^H             oongefttive  malarial^  208, 

diagno«i»,  766. 

metastatic,  70.                       ^^H 

^^M             bikj,  704. 

prognoAia,  766. 

morbid  anatomy^  77.         ^^^M 

^^H             beetle,  in  phtbifsis,  201,  209. 

symptomRi  765. 

progDO<f«,  SO.                      ^^^H 

^^^H             iDf&Dtilo  romittOEit,  131. 

trout m out,  766. 

retroeed«Dt,  79.                  ^^^H 

^^H              interinktODt,  201. 

aenile,  61^0. 

retrogra^le,  79.                    ^^^H 

^^^H              malanal.  20 L 

symmetncat.  61 9« 

rhetimatic,  71.                     ^^^H 

^^H                 couj^uMtive,  208. 

Ga«t^&lgic^  acute,  598,  S50. 

tjmptoDM,  78.                      ^^^H 

^^H              xniLlignnnt,  208. 

treatwieut,  ^42. 

tophi  in,  77,                         ^^^H 

^^H              miHary,  1]B> 

Oastralgokeno^iiK,  850. 

treatment,  81.                      ^^^^| 

^^^H              p«ra]aious,  208. 

Gajtrectaiiia,  H2'S. 

arte  aoid  ia,  76,  78,  80.           ^M 

^^^^             pneumo-typhoid,  130« 

Gaatric  oatarrh,  aoatet  d27* 

visceral,  78.                         ^^^H 

^^^^              prisuQp  146. 

ohroniCi  831. 

Qrares's  di«eaae,  33.              ^^^M 

^^^1              relapflinj;,  149. 
^^H             remit  ton  t^  207. 

neurusee,  849. 

Grease,  30«                              ^^H 

Gastritis  827. 

Gr«en  aiokneea ^  4.                 ^^^H 

^^H                  biUoua,  207. 

acute  acid,  833. 

Grippe,  158.                          ^^^1 
Guinaa-worm,  2140.                ^^^H 

^^^H              rbeutnatic,  61. 

oatarrh  al,  827. 

^^B             tcnrlet,  95. 

diagnostji,  829. 

^H 

^^M          ship,  14^, 

proguotsiit,  820. 

^H 

^^H             Bi>otte4l,  U2. 
^^^B             tbennlo,  4i^0. 

pyrmiM  in,  S28, 

^H 

•ymptoms,  BS8. 

HsmatatnatiB,  839.               ^^^1 

^^H             tjplioidp  119. 

water-brash  in^  828. 

Httmatidr^is,  410.               ^^^H 

^^^H             t/pbO'inalariftl,  1S2. 

atrophic,  fi32. 

Htematooete,  962.                            ■ 

^^H              tjphuBp  145. 

cbronio  catarrhal,  831. 

Hsmatochylaria,  341.                    ^| 

^■^             walking  tvpboid;  130. 

dia^otda,  833, 

If  ipmatoma  of  dura  mater,  488. 

yellow,  220. 

lavage  in,  835. 

H  lie  m  atomy  el  tm,  54.^. 

FibnniiriAt  lOOfi. 

progno«iii,  833. 

Hicmatomyelitii,  553. 

Fibroid  phthi^ia,  254. 

syuptomjij  832. 

Hematorrhaohis,  543.                   ^M 

Fibroufi  pneumonia,  264. 

traatmeat,  835. 

Hvmaloioa,  321.                            ^M 

Filaria  bronebialia,  342, 

hypertrophic,  831. 
phlegmon  out,  829. 

of  malaria,  203,  331.                   ■ 

labmlie,  342. 

Hiemutiirla.  094.                              ^M 

lentia,  ^42. 

piieudo-membraaouj,  829. 

source  of,  905.                       ^^M 

Loa,  342. 

tiijcie,  839. 

HinmoglubinEemia.  27.           ^^^| 

inediti«naiB,  340. 

Gastro-adenitia,     parenchyma- 

HiemoglobiQuria,  096.             ^^^^| 

■angukuH  bomininr  9,  341. 

tout*,  828, 

paroxyimal,  997.                   ^^^H 

Fiih  tape-worm^  ^24. 

Gujitrodiaphany,  829. 

Birmopericardiumi  '^28.                 ^H 

Fleu,  US. 

Ga«trociynia,  850. 

Hiemoperitoneum^  9(12.           ^^^| 

Fliee,  hoii&&',  348. 

Qastroptosia  in  ehlorosia,  5. 

Hnmophiliai  20.                      ^^^| 

FlulciMi,  335. 

Gastroxyrosia,  852. 

Hftmoptysig,  732.                    ^^^H 
in  phthiiia,  259.                  ^^^^| 

Foetal  rickets,  50  {hoIm),               1 

Oclsemium,  poisoning  by^  358. 

syphilb,  314. 

Gwjgrftphic  toogue,  704. 

Hiemu«alpiax,  963.               ^^^^| 

FoQt-and-montb  difl«ase,  2S7. 

Gerh&rdt'B  trcatmenl  of  emphy- 

Haamotborax,  774.                 ^^^H 

Formes  fVttites,  33. 

aema,  740. 

HaUucinationa,  384.              ^^^1 

Formulary,  l€fl3. 

German  moastea,  107. 

Harreat-mite,  346.                 ^^^H 

Friedrcieb'a  ataxia,  589. 

Giant  urticaria,  622. 

Hay  fever,  704.                      ^^H 

Qmm  de  la  Tourette's  diB«ue, 

Headache,  456.                      ^^^H 

G. 

439. 

eaflleiDic,  457.                    ^^^^M 

GlaDdem,  237. 

gaatrie,  457.                      ^^H 

Galacturia,  1000. 

chronic,  238. 

gmity,  457.                        ^^H 

Gail.bladder,  cancer  of,  948. 

diagno#if),  238. 

lilh»mic.  457.                    ^^^1 

diaoaaosof,  931. 

prognoaifi,  239. 

nervoixR,  457.                       ^^^^| 

^_                drop«y  of,  9'iO. 

treatment.  230. 

Bympaibetio,  457.               ^^^^| 

^^^H               eiDpyetna  of,  936. 

Globulinuria,  lOftl,  1004. 

toxBtalc,  456.                     ^^^H 

^^^P              inflammation  of,  ))H5. 

Globus  hvstijrieu*,  407. 

Hearlagi  wntre  for,  476.       ^^^| 

V                  Gall-ducfjt,  cjineer  of,  948. 

01f>i!«*itJP.'7»:5. 

Heart,    alierationa    of,    la    9^ 

parenchymatoufl^  704. 

phrilia,  1018. 
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^1          Beart,  aneamm  of,  449. 

Hirudo  oaylonioi,  330. 

Hyiterioal  annsthwia^  409.          ^^^H 

^B              ftplaain  of,  aSS. 

Torax,  330. 

Ataxia,                                         ^^^^^1 

^m               atrophy  of,  438. 

Hodgkin'a  digease,  16. 

breast,  412.                                   ^^^^H 

^               dUatation  of,  841,  eyO,  6T4.      I 

Uomonymoud  hemianopiia,  479. 

chorea,  433.                                ^^^^^M 

diseanea  of,  1137.                          , 

lateral  bemianopAia,  479. 

conTalBLoni,  327,  378.               ^^^^H 

ochinocooci  of,  332. 

Hynlatid  dieeiuie,  329. 

paralysis,                                  ^^^^^| 

eiido<;anlitu  of,  057. 

Hydatids  of  heart,  359. 

Bomnolenae,  408,                      ^^^^^| 

prognc^ia,  663. 

of  kidney,  359. 

troaoe,  408.                                ^^^^H 

tymptoms,  659. 

of  liver,  359. 

TttTtigO,                                              ^^^^1 

treutnifiot,  66S. 

of  Inngv,  359. 

^^^^^^1 

fotty  degencrtition  of,  643. 

of  periConeuia,  359. 

^^^^^1 

fatty  mfiltration  of,  642. 

Hydrocephalus,  512, 

^^^1 

eumnuita  La,  311. 
hypertropbv  of,  6^9^  66®, 

acute,  246. 

lotaruB,                                         ^^^B 

exlernufi,  512  (iior«). 

^^^H 

hypoplasia  of,  6:^8. 
irritable,  678, 

intern  UB,  512  {note}. 

lUae  abscess,  876.                        ^^^^H 

^puriuua,  493. 

phlegmon,  876.                         ^^^^^| 

malfonuiitiou  of,  63T. 

Hydrochinonuria,  999. 

1 11  ami  Dating  gas,  poisontng  by,           ^^^| 

murmurs,  664  «£  «e^. 

Uydroch1ori<!    add    in   gastrio 

^H 

neuralgia  of,  6S2. 

juice,  teats  for,  »20. 

Illusion,  3S4.                                  ^^^^H 

palplUtion  of,  676,  678. 

poisoning  by,  360. 

Imperative  act,  386.                     ^^^^^| 

rnpturo  of,  611^, 

t«et»    for,    in     oaneer   of 

ounception,  385.                         ^^^^^^ 

sy  pb  11  it  La  diBeaae  of,  311. 
thrombo*li  of,  649. 

stomach,  S47. 

Incoherence,  383.                                   ^^^| 

Hydromyelia,  573.                        ! 

Indloanuria,  99S,                                     ^^M 

tubercuJoftb  of,  283. 

Hydronephroeia,  104S. 

Infantile  form  of  atrophic  my-           ^^| 

lumors  of,  650. 

diagnosia,  I050v 

opathy,  48.                                     ^^H 

TalruLar  iesioas  of,  675. 

mtermittent,  1650. 

osteomalacia,  57.                                ^^H 

treatfoent,  668,  67  3>  676. 

morbid  aa^ktomy,  1049. 

remittent  fever,  131.                           ^H 

Heat  exfaaut«tion,  450. 

operation  id,  1051. 

scurvy,  55.                                          ^^M 

lei^t  in  albuminuria,  1062. 

prognodis,  1051. 

epsi^tic  paralysis,  508,                           ^^M 

Hebcpbrenift,  3y9. 

symptoms,  1049. 

Infectious  diseased,  95.                                   1 

HcberdoQ'«  Dodules  is  gou^  77. 

treatment,  1051. 

Influenia,  158.                                 ^^^^M 

UelniiiithiaBia,  322. 

Hydrupericardiuai,  629. 

eompltoations,  160*                     ^^^^^H 

Hflmeralopia,  93S. 

Hydropeh  ton  euro,  967. 

diagnosis,                                  ^^^^H 

oachectio,  967. 

duration,                                    ^^^^^| 

479. 

diagnosia,  970. 

progooaia,                                   ^^^^^| 

homonymous,  479. 

fluid  of,  967.  971. 

treatment,  160.                         ^^^^H 

jiiteral,  471*. 

Mechanical,  967. 

Infusoria,  322.                                     ^^1 

hoHiontal,  479. 

morbid  unatomy,  967. 

Insane  delusions,  385.                            ^^M 

Hemiatrophy,  facial,  62ft. 

physical  examination,  969. 

general  paralysis  of,  510. 
Insanity,  389. 

HeiBicborcB,  J^Si),  483. 

progntMw,  971. 

Hemiopiit  poniMlics,  459. 
Hemiple^A,  377. 

8ym|itom»,  969. 

alcoholic,  373. 

trentinent,  972. 

circular,  399. 

Heiuitremon;,  483. 

vaginal  examination,  979. 

oonfasional,  395. 

Hemorrba^c  diatbesia,  19. 

Hydrfjphobia,  233. 

hallucinatory,  395. 

«aoepbalitii,  509. 

apunoua,  407. 

menstrual,  399. 

rickets,  55. 

Uydropneumotborax,  771. 

period ieal,  399.                            ^^^^M 

small-pox,  110,  113. 

H  yd  ml  b  ion  u  risk,  1013. 

puerperal,  515.                           ^^^^^^| 

Ileno<;b'i»  purfiura,  26. 

.  Hyperofttbeeia,  362. 

post  iehrile,  395.                       ^^^H 

Hepatitis,    acuto   parenchyma- 

i>nychtoal,  391. 

stuporous,  39.'V.                                  ^^H 

tona,  9(6. 

Hyparbalia,  382. 

surgical,  395.                                      ^^M 

ohronic  iutertitilial,  923. 

Hypergcusia,  477. 

InsanitiG»^    complicating,    389          ^^M 

fibrou*.  023. 

Ilyperorcxia,  849. 

^H 

ascitcti  io,  925. 

11  y  per  trophic  cirrhosis  of  liTer, 

coDstitytional,  390.                     ^^^^H 

diagnosifi,  926. 

927. 

fuDctional,  391.                         ^^^^H 

bcmorrbage  is,  924. 

H  r  poc  hon  dri  acal        deluaioni, 

neuropathie,  391,  397.              ^^^^1 

morbid  anatomy,  923. 

3»5. 

organic  389  (i<o(e).                      ^^^^H 

prognosis,  926. 

Hypomania,  394. 

pure,  391.                                            ^^M 

■ymptoms,  924. 

Hyetcria,  405. 

toxa'mic,  390.                                     ^^M 

trvatmcDt,  926. 

anuria  in,  410. 

Insects,  pnrunitic,  346.                         ^^| 

vanetiea,  923. 

bea#t  miiiiiery,  407. 

Insomnia,  461.                                      ^^H 

■uppuratire,  9 IS. 
diagnofllii,  921. 

bloody  iweat,  419. 

Intel  lee  tiuD,    disturbaaoes     of,           ^^M 

^H 

enlargement  in,  921. 

ocnTulsions  in,  407. 

Intermittent  fever,  201.    (  IVda          ^^t 

morbid  anatomy,  919, 

diagnosis,  411. 

Malarial  l>ieeases.)                          ^^M 

progno!<iF,  922. 

globua  hystericus.  407. 

Intentintil  tubcrcnloaii,  265.          ^^^^H 

iymptoma,  920, 

headache  in,  45S. 

di4ignot^ic(.  268.                        ^^^^^^ 

trcatmenl.  922. 

mental  aymptoms,  406. 

secondary,  207.                       ^^^^^H 

Herflditary  chorea,  440. 

onistbolonoB  in,  407. 
phantom  tumor,  412. 

symptoms,  267.                       ^^^^^H 

Heteronvraoua        bomianopflia, 

treatment,  299.                        ^^^^| 

479. 

prognosis,  412. 

^^^^H 

Hiacougb,  416, 

sight  in,  409. 

latestine,  abnormal  cootwita  of^    ^^^^H 

Hkcup,  416.                                  { 

treatment,  412. 

^M 

1080 

Jliie»iin&,  oanti«r  of,  &00. 
j»ytu|*ti}tii!jj  9i)l, 

treatiiiijtitp  *Ju:i. 
eottsrolitha  in,  8^4. 
hcmorrliago  into,  855. 

in  i^pboid  ftrer^  LSIt, 
intiunueeptioa,  9)1^2, 

lA|i«rotoQiy  in^  000. 
pTOgftoeiHy  898. 

knots  in,  893, 
obstrnoiioD  of,  891, 
ditkgnoeid,  306. 
progaosisy  898 » 
symptomir  89d. 
trefttmeot,  S99. 
obfli motion  of,  chronic^  89A. 
p«rforutiun    of.    in    typboid 

fcirer,  122,  128,  \U. 
strangulation  of,  892. 
atrioture  of,  894. 
tuberculoiiLa  of,  265. 
tumors  of,  894. 
twisting  of,  m'S. 
uJoera  of,  amy  laid,  873. 
cati&rrKal.  Bl'A. 
folliculmr,  873. 
atom  oral,  873. 
iDtra-cruiitiLl  tumors,  524. 
Intr)i-[Jorit4m«ml      hemorrbage, 
U62. 
diftgnosiB;,  965. 
eotopic  prognmiiej,  963. 
morbid  mn&tomy,  MX 
phjBioal      Bxamin&tion, 

proj^tjosis:,  9flO. 
lywp turns,  963. 
treatment,  9M, 
Iridoplegia,  &V5. 

tmwXf  580. 
liob  ioieetf  346. 
Izodei  ametioiuiiUi  346. 
rioiniui,  346. 


jAGkBoninn  epilepiy,  525. 
Jaundioo,  9H1, 

bilirubin  io,  933, 

di»gno^i»,  934. 

morbid  anatomy,  932. 

ob^truiiCiou  to  flow  of  bile 
in,  932. 

progDotiiir  V^^* 

skiu  in,  m. 

•tooli  in,  934. 

lymptomif,  932, 

tr«atiiieDt,  935. 

urino  in,  933. 

viihm  in,  933. 
acuto  inlectioai;,  151. 
catarrhal,  937. 
hiematogenoafl,  931. 
Jiggers,  34a. 
Juint^p  intormitteut  dropsy  of, 

623. 
tubereultitifl  of,  265* 


INDEX. 

Jumpei-s,  439. 

Jurenile  form  of  atrophic  my^ 
opatby,  48. 


Keloid,  625. 

Kidiitiy,  abscess  of,  1040. 
amvloid      degeneration      of, 

1038, 
anomalies  of,  989. 
atropby,  granular,  of,  1033. 
Brtgbt'fl  diftoaee  of,  1022* 
oirThofllB  of,  1033. 
ooDgeetioQ  o^  1019. 

poMlre,  102O. 
oontractfld,  1033. 
oyanolio  induration  of,  662, 
cystic  dropsy  of,  1042. 
cyelft  of,  1042. 
dijeaeee  of.  9S9. 
eohjinoooooi  in,  332« 
em  bo  I  tarn  of,  1021, 
fatty,  1623. 
floating,  989. 

diagnoeis,  992. 

prognosie,  V92. 

symptomi,  990, 

treatment,  993, 

tirtnc  in,  991. 
fiiseU,  t89. 
gouty,  10H3, 

granular  atrophy  of,  1033, 
imiuration  of,  (}62. 
infliuiimatioti  of,  acute,  1022. 
large  white.  1028, 
movable,  989. 
multiiooular  eystio,  1042. 
sorofuious,  270. 
small  granular,  1033. 
surgical,  1046. 
thrombo9i»  of,  1021. 
tuberculQeia  of,  270. 
tumors  of,  1043. 
wandering,  989. 
Kli^ba-LoefHor     bmiiliojs,     164, 

170. 
Kleptomania,  386. 
Kncu  jerk.  378. 

in  cerebral  tumors,  527. 
Kyphoaia,  60 L 
paralytic,  601, 


LaetOfluria.  1010. 
Lamblia  intodtinalis,  322, 
Landuuiy's    form    of    atrophic 

myopathy,  4B. 

Landry's  pamlynis,  548. 

Laiyiifeftl  phthisic,  2^3. 

Laryngftmufi  i^triduJus,  429. 

Laryngitis,  n.cute,  707. 

diagnoriifl,  708. 

prognuals,  708. 

treatment,  708. 

ohronic,  709. 

typhilitic,  710. 
Larynx,  diieasee  of,  706. 

a^diima  of,  710. 

phthisis  of,  263. 

luuiors  of,  711. 


of 


fpm^ 


Latah,  439. 
Lateral    ciinrat«Lr« 

64)1. 

Lavage    in    chromic    gaatritif, 
835, 
in  dilatation  of  itouLaeh,  616. 
Lead  colic,  333. 
paralysis,  334. 
poiaoning  by,  362. 
albuuitouria  in,  365. 
Autbtjupia  in,  364. 
diagnosis,  366. 
treAlment,  366, 
wriit-drup  in,  363* 
Leeob«»s.  3.16. 
Lepra.  30 1. 
Leprody,  31)1. 
aniBsthotic,  302. 
haoilluj  of,  3U1. 
diagoo^is,  303. 
nodular,  303. 
progQOtiltf,  303, 
treatment,  804. 
tubercular,  303. 
L(^ptomL>ningitis,  489,  M6« 
Loptofl  irrituni,  346* 
Leukiemia,  12. 
blood  in,  14. 
diagnosis,  1 5. 
prognotfis,  16, 
symptoms.  13. 
treatment,  16. 
Lenkooyioeb,  11. 
Leukoplakia,  buccal,  794. 
Lieno-Lymphatic  leukamla,  111 
LipAciduritt,  1013, 
Lipsemla,  1001. 
Ltpnria,  1000. 
Lithmmia,  80. 
Lithnria,  1006. 
Lirer,  alnieees  of,  918. 
acute  yellow  atrophy  of.  91 H 
diagoovift,  VIS. 
morbid  Hoecomy,  9tT, 
proi^ojiis,  9 IS. 
sy  mptoiuii,  917, 
treatment,  9]  9. 
amjioiil,  928. 
atrophy  of,  tiutmei;,  912. 

r«l,  912. 
cancer  of,  928. 
diagiiofie,  931, 
morbiil  anatomy,  929. 
prognctfiis,  93  L 
symptom!),  930* 
trtsfttment.  931. 
urine  in,  930. 
eirrhoj^i?  of,  923. 
atrophic,  924. 
faypertropfaio,  92T. 
«ongestion  of,  911. 
disoaees  o^  909. 
eoUnooooei  ot,  313. 
fatty  Inflltration  of,  916. 
-fluke,  336. 
hypertrophic  etrrboais  of,  917. 
malformation  of,  909* 
malposition  of,  909. 
nntmof^,  661, 
sypyiitie  diMnaa  of,  311. 
tuberoQlosla  of;  168< 
wandering,  907. 


1 


^^ 

IKDEX. 

1081   ^^M 

Lobelia,  poiaoaing  hj,  ZB7, 

Malarial  di^m^^e^,  201. 

Meryoism,  850.                              ^^^^H 

Laculitiition  of  cerebral  difteasOi 

blood  in,  21 U. 

Meson euritis,  A09.                           ^^^^^| 

47t,  43L 

cacbexia^  2oy. 

Micropeia,  504.                                 ^^^H 

or  apmsl  diaeaae^  540. 

diagnosi!^,  209. 

Migraine^  458.                                  ^^^^^H 

Looomotor  atajcifij  575, 

germ  of,  203, 

'opbibalmle,  459.                         ^^^^^| 

Argjrll-Rub«rtaoii  pupil  in, 

makropbage^  in^  205,             ' 
morbid  aBatrmiy,  205. 

Miliary  fever,  118.                           ^^^^^M 

580. 

tubercle,  242.                               ^^^^H 

Ataxio  g«it  in,  570. 

paroxysuw^  2  05. 

Mind-blindnesa,  487.                      ^^^^H 

crlafis  Ja,  577. 

progno!iii4,  210, 

Miryaehit,                                         ^^^^H 

diagnoiis,  5S1. 

rflmittent  type,  207. 

Mitral  inrifufiieiency,  664.               ^^^^^^| 

electricity  in,  584, 

symptoaj,atolugy,  205. 

atenot^ia,  66i].                                 ^^^^^^| 

treatment,  210. 

Mouopbasia,  485.                           ^^^^^| 

fever,  algid,  2*^^. 

Monoplegia,  377.                             ^^^^^| 

rvllejros  Inj  57£t. 

coraatos*,  208. 

Monostoma  lentil,  335.                     ^^^^^H 

stages  of,  581. 

oongestive,  208. 

Moore'a  teat  for  sugar  in  urin«,            ^^B 

auifpeiiftioo  la,  585. 

hamorrbagie,  208. 

1010.                                                    ^H 

ajrapl*>raiitoJog7,  577. 

malignant,  208. 

Morbid  impulse,  ^Sb,                                    1 

trentment,  5S2. 

pertiiciou-^,  208, 

Morbus  coxiB  senilis,  73.                               J 

tropbio  ohaDgOii  ia^t  ^^^' 

Malignant  lymphoma,  16. 

Marpbma,  625,                                 ^^^^H 

diaease?,  44. 

lympbt>-*arcoma.  1^, 

Morvan's  disease,  574.                     ^^^^^H 

Loeffler'i  BolutioBi  173. 

malaria]  fever,  208. 

Motor  oenlree  of  braio,  478.          ^^^^H 

LordoBis,  601. 

putituje,  2^5. 

Movable  spleen,  20.                                ^^H 

Louse,  373. 

Binall-pox.  110,  113. 

Mucinuriu,  100K                                    ^^M 

LumbagU;,  74. 

Malum  senile,  73. 

Mucous  membranes,  tubereulo-            ^^M 

Ltimp-jaw  in  cattle,  2^1, 

Mammary   gland,   tuberculoais 

ais  of,  250.                                            ^H 

Lumg-fluker  38fl. 

of,  274. 

Multiple  Boleroeis,  522.                      ^^^^H 

Mania,  386,  393. 

eerebro- spinal,  522.                 ^^^^H 

247. 

cbronic,  394, 

Mumps,  183,                                     ^^^^1 

diagncMis,  24B. 

epileptic,  4^2. 

Muscular  atrophy,  neuritle,  615.      ^^^^H 

examiDatbn  ia,  248. 

following  fevers,  395. 

Cbarcot- Marie    type  o^             ^^H 

on  jet  ot  247. 

ballucmatoria,  395. 

^H 

prognosis.  24y. 

perlodioa,  3»9. 

peroneal  type  of,  6 Id.                  ^^M 

treatuitttti,  292. 

puerperal,  395, 

progroHsive,  569,                    ^^^^H 

ai]tbraccy<?ts  of,  756. 

Mania-a  ptu,  369. 

rbeumatism,  74.                          ^^^^^M 

brown  indiiratioQ  ot,  961,  73 L 

Manage,  404. 

^^^^^M 

cancer  of,  767. 

Me&Alas,  102,    (  Vidt  Kubeola.) 

Myalgia,  74.                                  ^^^H 

cbaliooaia  of,  756. 

bbck,  104. 

Mycetoma,  232.                                ^^^^^ 

clrrboeib  of,  261,  756. 

German,  107. 

Myelmmia  in  leukfemi&,  15.          ^^^^H 

eongtstion  of,  730. 

In  Rwine,.  323. 

Myelitic,  acute,  551.                       ^^^^H 

disBadO*  of,  730, 

Medioatinitis,  787. 

diagnosis,  654.                           ^^^^^H 

echintwoocl  t>f,  3r12* 

indumtive,  7S8. 

progno^ia,  554.                          ^^^^^H 

embolism  of,  733. 

Mediaatiuo-perieanlitis,  783. 

Bofti-'ntng  in,  553.                    ^^^^^H 

gaogrene  of,  764» 

Mediastinum^  dlEieiidttd  of,  787, 

^tage^  of,  5f)2.                           ^^^^^| 

gumJiiata  in,  311. 

diagno!»i;j,  790. 

symptomatology,  552.                    ^^H 

bjrpoBtalio  wiogestlon  of,  731, 

treaiment,  790. 

treatment,  554.                                 ^^^| 

oedema  of,  734. 

tumoiv  of,  780. 

central,  551.                                 ^^^^^M 

Doltatenap  t35. 

Medulla,  diaflMce  of,  536. 

centralis,  553.                               ^^^^^H 

bjpoatatio,  735. 

tumora  of,  526, 

eer  vie  alia,  554,                           ^^^^^| 

aider  OS  if?  of,  756. 

Megalop^ta,  hUA. 

ebronio,  rj.'}6.                                      ^^H 

spleniztition  of,  731, 

Megiiatoina  enteriouiDi  323. 

oompresaion,  558,                               ^^^H 

tbmmbj-iLH  of,  733, 

Mela&cbolia,  39L 

diadem inated,  551*                       ^^^^^^^ 

t amors  of,  767. 

agitata,  392. 

explo:!iive,  553.                              ^^^^^^| 

Lupui,  25t», 

attonita,  302. 

fuitdruyant,  553,                          ^^^^^^| 

treatraeot,  300. 

hypochondriacal,  392. 

gray,  551.                                     ^^^H 

Ljmpb-glande,  tuberculoiii  of| 
2gl. 

peHodiea,  399. 

bemorrbagic,  651.                        ^^^^^1 

rellgloea,  302. 

iuKular,  551.                                    ^^^^^| 

Lyropb-acrotuai,  341. 

M  elan  una,  099. 

Myelogenoui  leukaemia,  13,                  ^^H 

Lympbatic  aoaamia,  16, 

Melasma,  suprarenal,  41. 

Myeloma.  19.                                            ^^M 

leukffimiR,  13. 

Melituna,  1009. 

Myituia.  348.                                              ^H 

Lympbomar  malignant,  10. 

Memory,   p<!H*^lic    failure    of, 

Myocarditis,  645.                                      ^H 

Lympbo-aaroomaf     malignant. 

467. 

prognosis,  647.                                        ^^M 

16.                                                , 

Meningitis,  480, 

treatment,  647.                                             J 

acute,  489. 

Myoma,     peritoneal     pseudo-t             ^^1 

M. 

cerebro-9pinal,  152, 

^H 

ebnmio,  492. 

Myomalacia,  646,                                    ^^H 

Hacrooepbalus,  513. 

oceluslre,  400. 

Myopatbio  face,  48.                                ^H 

Maarogloflaia,  7S^5. 

posterior,  490. 

Myonatby,  atropbic,  48.                       ^^H 
primary,  45.                                ^^^^^^ 

Miwropaia,  594. 

spinal;  acute,  646. 

Maculosaa  Werlhofii,  26. 

tub«rcular,  346,  491. 

paeudo-hypertropbic,  4A,            ^^^^^^| 

Hadani  foot  dhe&&*>.  232. 

hydrocephalia  cry  in,  247. 

Myositta,                                            ^^^^^^| 

Makropbages  in  fiialaria,  205. 

tymptoma,  24d', 

oasificaoa  progrewira,  44.            ^^^^H 

Mai  do  muntiigoo,  417. 

Menstrual  inaanity,  ^i90. 

primary,  44.                                          ^H 

1                              ^^1 

I                  INDEX, 

^H 

H                 MyrnMlB,  thmmmiic,  44. 

KeiirftBtbenift,  diet  in,  403. 

Omodynio,  74,                        ^^^^| 

^M                      fluppurativf],  44. 

mMBAge,  404. 

Ophthalmio  aiigreiD«,  469.   ^^^| 

^M                  MyuUtmo^  congonitik],  i^. 

rest-cure,  402, 

OphLbalmoplegU,  505.                  ^H 

H                  M^aopbobia,  386.                           ' 

treatment.  40  L 

externa,  595.                       ^^^H 

H                 Myxcedom*,  B7. 

Neuritic  muscular  atropbyi  615. 

internap  595»                       ^^^^| 

K^^              tr«iitmeiit,  39. 

Neuritii!.  603. 

progreeeii?a,  505,                ^^^^| 

alcoholic,  607. 

Opitim,  poisoning  by,  351.  ^^^^| 

^^H 

diabetic,  «107. 

treatment,  353.           ^^^H 

multiple,  005. 

Opiuinirtoi,  374.                       ^^^^B 

W^          Nftreolopty.  408,  464. 

p«reiiohyiiifttouBf  605« 

treatment,  375, 

H                 Narcotics,  pubouiDg  by,  351. 

poit-febrile,  ft08. 

H                   Nafl&l  oatarrb,  ocule/TOL 

Begntestary^  605« 

477.                                                H 

^M                         obroaiQ,  70:^. 

Beaile,  608. 

tbalamuB,  tumors  of,  526           ^M 

■                   Nelav&D,  463. 

Nouroma,  «17. 

Osteitis!  deformant,  626.                 ^^ 

H                   Nephrectomy,  ^93. 

NouroBefl,  cardiac,  *S78. 

Oateo-artbrepathy,       hyp«rtf»- 

^L^^           Ntiphritb,  ncute^  1022« 

oocupatiun,  454. 

pbic,  723. 

^^^L                  diannofti^  102&. 

traamatio,  446. 

Osteomalaoia,  56.                             ^M 

^^^H                  dropHy  Lt)^  1023, 

Night  palsy,  494,  623. 

infantile,  57.                                  ^M 

^^^H                 tuorbii]  nnntumy^  1023. 

Nigbt'BweatA  in  phtbi«ii».  296. 

puerperal,  57.                               H 

^^^H                   proganiiis,  1025. 

Nigbt-tcrrons,  46A. 

««nite,  57.                                    H 

^^^^H                  syaiptomS;,  1023. 

Nitriu  acid,  poisoQing  byp  360. 

Otteomyelitia  taWotdoM,  SS5.     ■ 

^^^H                  treatment,  1026. 

teat  in  iilbuminuria,  1002. 

OBteoporoBia,  524. 

^^^^H                  urine  iq,  1024, 

Nitribefl^  poisoning  by,  357. 

OYarles,  tuberoulosb  of,  274. 

^^^1              ftCUtocat4tiThnl,  1022. 

Nitro-benxol,  iioisoning  by,  362. 

Oxalic  Acid.  {loisoning  by,  360w 

^^^^H                      altomtion    of    heart    In, 

Nitrobydrfjchlorio  acid,  poiWD- 

Oxalurin,  Inu7. 

^^H 

ing  by,  360. 

Oxyuria  rermicularlf,  330. 

^^^H             Miito  aroupouir  1022. 

Noma,  792. 

^^^^M 

^^^H             aootedeaqtismative,  1022. 

Noae,  diBea«es  of,  700. 

^^1 

^^^H             ftoate  diffuse^  1022. 

Nosebleed,  700. 

^^^H             iicule  purencbymAtoiiB,  1022. 
^^^^^^^     ohronic  diffuse,  1028. 

Note-blindmesd:,  485, 
NuoleDalbutninuna,  1001, 1005. 

PachydennU  laryngU,  TIO.         ^| 
Paoby  m  en  1  ng  i  tU,  458.             ^^^H 

^^^^^K            dLagn4)tii0,  14>30. 

Nyctalopia,  933. 

cervioal,  547.                       ^^^^t 

^^^^^^H            morbid  unatouiyi  1028. 

NymphomaDia,  3S6, 

eiEiema,  488.                       ^^^H 

^^^^^H           prtigntiflii, 

interna,  488.                          ^^^| 

^^^^^^H           tytnptomjBf  1020. 

bcpmorrbagiou,  488.              ^f 

^^^^^H              treatment,  lOSl. 

O. 

ipinal,  acute,  545.                      ^H 

^^^^P                     uriDa  in,  1020. 

Obmity.  58. 

Painlesa  tic,  431.                              ■ 

^^^^L             cbrunic  fibrouK^  MiXi. 

Obdtlpatitui,  003. 

Pal)iitiLtioQ  of  hc«n,  676,  678.     ■ 

^^^^^^^B              albuntiourie  retinitis  \n^ 

DefipiLai  lobe,  tumors  of,  526. 

Faby.  Beiri.6ll.                             ■ 

^^^^H 

Oooupatiou  ueurosetf,  464. 

bulbju-,  537.                                    H 

^^^^^H            diftKDOflis, 

tEdtmH,  ttugioncurotic,  622. 

cerebral,  of  obildren,  508.         H 

^^^^^^H            dy^pno^a,  1036. 

ne<Jiiatonim.  625, 

nigbt,  623,                                    ^| 

^^^^^^H            hypertnjpby  of  heart  io, 

(EaopbaglHmuB,  815. 

prmfura,  603.                             ^B 

(KflopbagitiP,  809. 

wasting,  570.                             ^H 

^^^^^^H            morbid  anatomy,  1033. 

oaAarrbftl,  810. 

Panereaa,  eanoer  of,  960,            .^H 

^^^^^^^H            prugiiOi«y^  1037. 

oorroBive,  SIO. 

oysto  of,  957,                     ^^^H 

^^^^^H           aymptum^ 

dipbtheritio^  810. 

contents,  958.                 ^^^^H 

^^^^^^            treatment.  1037. 

diuecana  aaperficialii,  SIO. 

dLagno«i»,  059.              ^^^H 

^^^^^^^              urine  in,  1{}35. 

fibrinouti,  810. 

progQo«u,  960.              ^^^^1 

^^^H             chronic  intorstitial,  1033. 

fo]  lieu  Jan  810. 

symptouB,  958.             ^^^^^1 

^^^^H                      parenchymatous,  1023. 

pblegmonouB,  810. 

treatment,  060.             ^^^H 

^^^H             glomerular,  1022. 

(£«opbagi]«,  oaocer  ofj  SI 2. 

dlMaiea  of,  950.                  ^^^B 

^^^f              glomerulu-cap^ular^  1022. 

diagnosis,  814. 

hemorrfai^  of,  950.          ^^^H 

^^^^               suppurative,  1010. 

tubereuloe^iji  of,  269.           ^^^^H 

H                   Kepbrolitbiai^u*,  1053. 
^^^_^             drngnoBii^,  1065. 

trentmertt.  814. 

Pnncri?mie  calculi,  955.                ^^ 

aintition  of,  806. 

PasoroaittiA,  aoutv.  951.              ^| 

^^^H             |MM«age  of  at  otic  in,  10&4. 

dlteojiea  of,  H04, 

^^^P              pmgnn»i^,  105^1. 

diTertiflulum,  807. 

lymptomi,  952.              ^^^H 

^^^^                aymptaioSf  lOM. 

pulaiotj,  817. 

trefttmecit,  954.             ^^^M 

■                        treatment.  1056. 

traction.  808. 

ehronie,  954.                     ^^^^H 

■                   N1?pbropto!<i^  ys9. 

ectojjiB  of,  806. 

gangrenous,  951.               ^^^^H 

■                   Nophrorrlmpbv,  903. 

inUamiiiation  of,  809. 

bemorrbogio,  051,             ^^^^^| 

H                    Nervtif  ny  phi  lid  of,  618. 

obdtrtiction  of,  804, 

Buppurative,  952.              ^^^^| 

B                   NorvDue     di«eaeeit,    function  al^ 

pnralyBiA  of,  815, 

ParieBtbesia,  382.                  ^^^H 

■                           3S9. 

perforation  of.  808. 

Parageosia,  477.                   ^^^^H 

■                      dyspepsia,  852. 

rupture  of,  809. 

Paragraphia,  485.                 ^^^M 

■                   |}fliirftlgia»  468. 

«pa«iii  of,  8tA. 

Paralexia,  485.                      ^^^H 

^^^^               diA|:no«tie.  470. 

fltenoBli  of,  804. 

Paralysis,                                ^^H 

^^^             of  blorlder,  10&8. 

iitrleture  of.  804. 

acute  ascend  tng,  5481        ^^^^| 

^^^p              of  be&i-t,  682. 

tumor*  of,  812. 

agiULDf,  444.                       ^^^M 

^^^"^             treatment,  470. 

Oidium  »!bican$,  702. 

BellV,  All.                         ^^^M 

^T                  Neura^tbenim,  400. 

Oliguria.  1015. 

brmohiaJ,  377.                    ^^^H 

Vi 
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F^aJyBis,  buLbur.  53T. 

Paraplegia,  ataxic,  568. 

Peritoneum,  tubei  culcsb  of,  j!76.              ^^H 

oerebml,  of  ohHdrfiD^  308. 

ipwistie,  585. 

dlagnosii,  279.                                     ^^H 

complete,  377. 

Pariuitfld,  321. 

laparotomy  in,  300.                   ^_^^H 

cioMod,  .^77, 

Parajiitic  insects,  34$* 

morbid  anatomy,  277.               ^^^^H 

craml,  377, 

protoioa,  321. 

prognofTi!^,  2H0.                           ^^^^^M 

facial,  377. 

Par*typbUti9»  876. 

symptoniH,  278.                          ^^^^^H 

following  diphtheria,  lAO. 

Pareaifl,  377,  51ft. 

treatment,                                  ^^^^| 

following  typboid  fever,  133. 

Paretic  dementia,  515, 

tumors  of,  086.                            ^^^^H 

general,  377. 

Parietal  lobcrs  tumori  of,  528. 

Peritonitis,  972.                                   ^^^M 

genera!,  of  iQBaii*,  5 Id. 
hysterical,  4«B. 

Parorexia,  850, 

acute,  973.                                               ^H 

Parotiliu,  796. 

eathartiea  in  the  treatmomt              ^^| 

incflmplete,  377. 
infuntile  spaatiq,  A0&« 

epklemic,  IM. 

of,  981,  983.                                    ^H 

Pedieulna  capitis,  34  fi. 

diagnosis,  978,                          ^^^^B 

labial,  A37. 

pubis,  346. 

mi^rbkl  anatomy,  974.              ^^^^^| 

Landry 'if  5  48. 

veutiinentomm,  34fi. 

prognosis,  979.                            ^^^^^H 

local,  377. 

Peliosis  rhemnatica,  25. 

resulu,  978.                              ^^^H 

multiple,  377. 

Penta?toma  denticulatum,  345. 

fymptoma,  975,                           ^^^^H 

oculo^tnot'>r,  594. 

tsenioides,  Mb, 

treatment,  980.                          ^^^^M 

of  abduoena  aenrei  695. 

eunitrictani,  346. 

chronie,                                          ^^^H 

of  anterior  erural  nerve,  ftOI. 

Pentiwtomnin,  345. 

granular,  984.                            ^^^^^H 

of  anterior    thoracic    nerve, 

Peptonuria,  IflOl,  I0©5. 

^^^^^H 

5^9. 

PeKomting  ulcer,  621. 

diugnosim,  985.                      ^^^^^H 

of  auditory  nerve,  .^9ft» 

Periarteritist,  nodular,  692, 

treatment,  985,                       ^^^^H 

of  oircumdox  nerve,  699. 

Perioardttie,  630. 

idiopathic,  973.                              ^^^^M 

of  eighth  cranial  nerve,  TiOft. 

eouree,  633. 

infectious,  973,                               ^^^^| 

of  external  (Kipliteal   nerve, 

diagnoeii,  634. 

primary,  973.                                 ^^^^^H 

«02. 

paraoentflfliii  in,  635. 

rheumatic,  973.                             ^^^^^H 

of  facial  nurve,  &9B, 

phystoal  examination,  633. 

secondary  1  973,                            ^^^^H 

of  fifth  cranial  nerve,  595. 

pro>gno«is,  634. 

septie,                                          ^^^^1 

of  fourth  cranial  nerve,  595. 

aymptomj},  632, 

simple,                                          ^^^^1 

of  glo^so- pharyngeal    nerve. 

treatment,  634. 

spontaneous,  973,                         ^^^^^| 
P«ntyphUtis,  876.                           ^^^H 

598. 

chroniLV,  635, 

of  gluteal  uerve,  602. 

dry,  613. 

Pernio ious  annmia,  9.                    ^^^^H 

of    iJio-hypo^astrio     nerve. 

oblttemtive,  636. 

fever,  208.                                          ^H 

SOI. 

sicca,  631. 

Persecution,  delus^ions  of,  366.                 ^^M 

of  illo-lnguinftl  nerve,  ftOl. 

tubercular,  275,  631. 

Personal itv.  double,  467.                          ^^M 

of  IzuttDd,  510. 

Pericardium,  dbea«et  of,  628. 

Pertufi«b,'l79.    (  Tiiiir  Whoop-              ^H 

Periencepbalitis,  acute,  513. 

ing-€ough.)                                     ^^^^^| 

of  internal   poplite&l   nerve, 

di  agnosia,  514. 

Phantom  tumor,  412.                       ^^^^^| 

003. 

prognosis,  515. 

Pharyngeal  t^nnil,  8ill.                   ^^^^^| 

of  larynj^eal  uiuecles,  597. 

treatment,  515. 

Pharyngitis,  aeute,  798,                  ^^^^^| 

of  long  thoraeii^  nerve,  508, 

chronic^  516, 

catarrhal,  800.                              ^^^^| 

of  median  nerve,  fiOt>, 

oonvulsioiiA  in,  518. 

phlegmonous,  799.                        ^^^^^| 

of  mnsculo-cutaneouK  nerve, 

diagnoels,  520. 

sicca,  800.                                               ^H 

599. 

handwriting  in,  530. 

Pharynx,  inflammation  of,  797.        ^^^^| 

of  ntu5culo-j>piral  nerve,  509* 

parulysLs  in,  519. 

Pblogmonoujj  erysipelajt,  187*           ^^^^^| 

of  obtiiirnl^r  nerve,  fi02. 

prognosU  in,  521. 

Pbo^phatio  diabetes,  1008.                ^^^H 

of  oeulo- motor  nerve,  594. 

stages  of,  518. 

Pbosphaturia,  1608.                           ^^^H 

of  c£«ophagU!i,  815. 

symptomatology,  517* 

PhoephoruH,  puiiioning  by^  361.              ^^H 

of  pneumoga^tric  nerve,  597. 

trentment,  521. 

Phrenitt^  mania  gravb,  513.                    ^^H 

of  eciatie  nerve,  602. 

idiopathic,  513. 
septic,  513. 

PhtliLisi^,  acute  pulmonaiy,  254,              ^^H 

of  seventh  cranial  nervei,  595.. 

oough  in,  255,                               ^^M 

of  eixth  cranial  nerve,  595. 

Porienccpbalo-mefiingitii,  616. 

diagnosis,  256,                               ^^M 

of   tpinal    aoce»Mjory    nerve* 
59B. 

Penhepatitifl,  914. 

laryngitis  in,  255.                           ^^M 

aente  suppurative,  914. 

physical  signis  in,  255.                  ^^M 

of  spinal  nerves,  flOl. 

diagnosis,  916. 

progncusia,  256,                                ^^H 

of  sabeeapular  nerve,  599. 

prognodti,  916. 

sputum,  255,                                 ^^| 

of  Hnpraatmpular  nerve,  599, 
of  Ihir4  cranial  nerve,  594. 

treatment,  916. 

staining  of.  256.                  ^^^^^H 

chronic^  916. 

temperature  in,  254,             ^^^^H 

of  tngeminuK  nerve,  595. 

Perinephritic  atooefi,  1015, 

treatment,  292.                       ^^^^M 

of  trochlear  nerve,  5tl5. 

PerineuritiBi  603, 

advanc«<l,                                      ^^^^^| 

of  ulnar  nerve,  000. 

Periodiunl  insanity,  399, 

ohrunic  pulmonary,  256.              ^^^^^H 

peri^xlic,  429. 

parn lysis,  429. 

cavity  in,  201.                        ^^^^^H 

Paralytic  itroke,  498, 

Peripheral  encephalitis,  acute, 

course,                                      ^^^^^H 

Parmmu»ia,  4S5. 

513. 

diagnosis p  26.i,                       ^^^^H 

ParamyoclonuB  multiplei.  444. 

Periplenritis,  78,^. 

duration,  261,  262.                        ^H 

Paramyotonia  congenita,  50. 

Pcrisplcnitij*,  29. 

examination,  257,  259.                  ^H 

Paranephriiie  abecet^,  1051. 

PeriJiitaUic  unrest,  851. 

fever  of,  201.                                    ^H 

Peritoneum,  cnnoerof,  986. 

bmmio  murmur  in,  261.               ^^| 

1051. 

diseaiies  of,  1^62, 

ltdamopty«i»  in,  259«                       ^^M 

Paranoia,  398. 

echiiKMKteci  at,  334. 

intciitinal  ulcer  in,  262.                ^^H 

Pamphiuift,  485. 

menstmatiuu  in,  262.                    ^^M 
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^^ 

^^^^           Pbthiaij^    chronic    pulmoDnrji 

Pneumonia,  acute,  pbysicftl  ox- 

Poisoning,  aoute,  irritiuiU,  300. 

^^^^L                         piihio  ID,  258. 

amiimtioD,  746. 

lobelia.  .H57.                               ^ 

prognMia,  74S. 

Ditric  ucid,  300,                      ^H 

^^^^^^^H             iipiituDi,  258. 

n»o1ution  in^  74S. 

nitritcTi,  357.                             ^H 

^^^^^H             trtiutmuQi, 

aputum  in,  745. 

Ditro-bensol,  .'152.                    ^M 

^^^^^V                        in^  262. 

Blu^ee  of,  742. 

nitrobydrocliioric         aoidf  ^M 

^             ilbroUi,  204. 

tiymptotus,  74<H, 

360.                                       H 

^^^^1              inQipictit,  207. 

tretttmeol,  74  U. 

oil  of  rue,  361«                       ^H 

^^^^H               Laryngeal,  2r><t. 

Yarictie*^  746. 

oil  of  sarine,  S81.                 ^M 

^^^^H               pultnoDikry,  2.^1. 

apical,  747.                                    ' 

oil  of  taoiy,  353.                  ■ 

^^^1                  ciivity  in,  252. 

central,  747, 

opium,  351.                     ^^^H 

^^^H                  cheeky  bronchitu  ia^  253. 

cerebral,  747. 

treatment.  .15S.          ^^^H 

^^^^H                  ebeesy  pneumoDiih  in,  2d3. 

chewy,  352. 

oxalic  aciid,  300,           ^^^^| 

^^^^H                  morbid  an  atom  y^  252, 

cbronic  fibrous^  755. 

paralyzants,  357,           ^^^^| 

^^^^H                  pleura  in,  254. 

diai^noBis,  768. 

treatment,  358,          ^^^^^ 

^^^H                 paeuinoiboriui  in,  253. 

otiolo|fy,  7o7. 

pcllcli^inv,  3.^8.            ^^^^| 

^^^H                  sytaptumi<,  254. 

morbid  an  atomy  ^  757. 

pbospboruB^  30 1 .                   ^H 

^^^B                   treatment,  292. 

prognoftii,  768. 

plumbic  ae6tat«,  30K          ^H 

^^H           Pioa,  »5U. 

Bymptuuii!,  757. 

pruj^Mio  aoid,  352.          ^^^H 

^^^B           Pin-worm,  3:^8. 

treatment,  758. 

aautuntti,  352.                 ^^^^^ 

^^^B           Pitres,  pediculo-fr^tnl  bmd  of, 

ohronio  interstitial,  755. 

Spaniab  fly,  3$K            ^^^H 

^^M 

oroupouii,  741. 

Btrycbnine,  350.             ^^^H 

^^B          Fliigne,  102. 

ephemeral,  747. 
fibrinous,  741. 

treatment,  ,H57.          ^^^H 

^^H              Briti^b,  IIB, 

sulphuric  acid,  300.       ^^^H 

^^^H          PJflura^  disea«e8  of,  770. 

bypinitatic,  7:il. 

tartaric  uci^l,  360.                  ^^M 

^^^H             echinoeocci  of,  H^2. 

lobar,  741. 

Tcratrnm  viride,  3&S.           ^H 

^^^H              tubercu1cu>i«  of,  2Tft« 

typboid,  746. 

woorari,  358.                          ^H 

^^^H              tumon^  of,  7B7. 

wandedag,  747. 

ohronte,  362.                       ^^^^| 

^^^H          Pleariity,  775. 

Pncumonokonioaid,  756. 

aloobol,  368.                 ^^^^1 

^^^^H          PleuritLi,  775. 

PneumO'periuardiuui,  628. 

antiiuony,  368,             ^^^^1 

^^^H                 ba^tmA  in,  776. 

Pnoumothorai,  770. 

amenic,  307.                 ^^^^1 

^^^H                  dia^o^iis,  782. 

oircnmeicribedj  77W. 

CODftine,  370.                  ^^^^H 

^^^H                   dry  trfMitnitiDt,  785, 

coin  sK»und  in,  772. 

lead,  :^02.                       ^^H 

^^^^1                   morbid  anatomy,  777. 

diagnosis,  772. 

treatment,  .?00,          ^^^^| 

^^^H                   pumeeuLetiitt  tkoraoiSi  785. 

difuswl,  770. 

opium,  374.                             ^H 

^^^H                perforation  in,  778. 

morbid  anatomy,  770. 

PolioenuephalitU,  509*                ^M 

^^^1                pbysiokl  exiuiiiaation»  780. 

physical  examinationt  77L 

superior,  51 U.                            ^| 

^^^H                 prognosis,  7B4. 

prog:no3iis,  772. 

Poliutnyelitb,  a  out*,  500.            ^M 

^^^H                  Bymptom^  770. 

(tymptoma,  771, 

deformity  Id,  664.                 ^M 

^^^1                   Ircaimeat,  784. 

treatment,  772. 

diagnoeiflf  504.                       ^H 

^^^^H              ijbronir^  778. 

Podagra,  7H. 

oteotrioity  in,  &07*                ^ 

^^^H                 relations     to    tuberouloiii, 

Poiaoningp  acute,  ^50. 

pwAlynfl  in.  502. 

^^H 

aconite,  ii58. 

rMMtioQ  u(  deg«aeratioa  ioi 

^^^H              diapbragmatic,  777. 

aleohol..'t51. 

503.                                    H 

^^H 

antimony,  a60. 

BymptomHtology,  50S.          ^M 

^^^H             en  cry  tiled,  777. 

arsenic,  liOU. 

treatment,  565.              ^^^^H 

^^^H              fibrino-i«€nme«  777. 

atropine,  ^^55. 

ascending,  568.                  ^^^^^| 

^^^H              fibrinou0|  777. 

dclirifiicieuL!,  355. 

chronie,  509,                    ^^^^| 

^^^H              bemorrbiLgic,  777. 

treatment^  355, 

metallic,  508.                             ■ 

^^^H              IcborDUfi,  777. 

narcotioa,  351. 

PolyfestheRia,  579.                          ■ 

^^^^B              intor lobular y  777. 

artiSdal  reiSpimtioD,  354. 

Polyarthritis,  rheumAtiey  01.       ^M 

^^^H 

law  of  crossed  act  ion,  354. 

Polymyositis,  acnte,  44,                ^M 

^^^H              uii'tiipneuiiioaic,  770. 

treatment,  35a. 

Polyphagia,  650.                             ■ 

^^^^H               primarj,  I7i>. 

Calalmr  beao,  U7. 

PoD«,  Inmon  of,  520.                   ^M 

^^^^B              Becondary,  775. 

eatitbaridet,  341. 

Porencephalia,  5o^t^                     ^B 

^^^H               Bero-tibriuoui^,  777. 

carbollfl  aoid,  352. 

PoBt'fobrile  insanity,  30&.             ^ 

^^^H               ierou.%  777. 

nntidote,  353. 

PotaftBium  forrocyauid*  tait  lA 

^^^H           PleurodjruiA.  74. 

eardiantji,  358. 

albuminuria,  1002.                      ^^ 

^^^H           PlflurcKpaeumonia,  747. 

cbloral,  :{^t. 

Prncordiol  anKuitb.  l92.             ^M 

^^^            Plica  PoloDica,  347. 

ehlordform,  353. 

Pregnaney.  chorea  of^  437.           ^B 

^^^^            Plunabio  acoUie,  piiiBoning  bjp 

cilritJ  acid,  360. 

Prei^sure  palsy*  603.                       ^M 

■_                       Mi. 

cocaine,  Ho 5,  350. 

»en?e,  3Sl/                                   H 

^^^^            Pneumonia,  abortire,  747. 

conium,  ♦'^58. 

Primary  curable  demeDiiii,  39i«  ^| 

^^^L                    IWUt«, 

oonvnlsMLQii,  356. 

myopathy,  45.                             H 

^^B                   bacillus  of.  742. 

corru^ive  stiblimatc,  360. 

niyoditi^t.  44.                              H 

^^H                  blood  in.  74». 

ouprio  salphftte,  36  f. 

Prison  fever,  145. 

^^^H                  complicatioQa  of,  747. 

etber,  352.                                i 

ProgresBive  mubcuUr  atrophj. 

^^^H                 di&gnogis,  748. 

gelaemium,  358. 

569. 

^^^H                 engoirjE^emefit  in,  742. 

hydroolilorio  aofd,  300. 

pemioiona  azivmlA,  9. 

^^^H                 eangreDc  in,  74  li. 
^^^H                  faopatiiatiop  in,  742. 

byodoioe,  355. 

Prostate^  tuberouloeif  of,  2T2. 

byoftcyamine,  355. 

Protoioa,  321. 

^^^H                  morbid  anatomy^  742. 

illutniaivting  ga«,  351. 

Pnutsic  acid,  poi^ottiog  by^  36Ik 

Wk 
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Pd«udo-diphtheria,  171. 

Rcflexei,  rolnforceinent  of,  378. 

Scarlatina,                                       ^^^^^ 

P^eudo-leukiemiii,  16, 

»u  parte  iaJ,  378. 

complicationfl,  98.                          ^^^^H 

Pieudo-mujioulaLr    hypertrophy ^ 

Regurgitation,  B50. 

diagnii»iiij  99.                                  ^^^^^H 

46. 

Relapring  fever,  149. 

diptitberia  in,  98.                         ^^^^| 

Ptoroeperiii«,  349. 

Rem ir tent  fever^  207. 

eruption  in,  90.                               ^^^^^H 

Rcniil  ealcnlu!^,  106.'!. 

^^^^^H 

djitheeiA.  B9L 

compoaitioii  of,  1063. 

maligna,                                          ^^^^^H 

hyponeathoii*,  ^91. 

ojata,  1042. 

Dcphriiiji  in,  96,  99.                     ^^^^| 

Puerpemt  insaoitj,  515. 

phthbb,  270, 

progno!)!?,  loo.                               ^^^^H 

tDiuiia,  395. 

Rest-cure  in  Qeura-atheaia,  402, 

simple,  97,                                     ^^^^^H 

oat«(»uittlaoi%  57, 

RetropbaryngeAl  ab»ce^,  79^, 

tonj^uu  in,  96.                                ^^^^^H 

Pulei  irritana,  M8. 

Rheumatic    arthritii,   chronic, 

treatment^  1 00.                                ^^^^H 

Pulmonary  eon^umption,  251, 

7t), 

Scarlet  fever,  95.                                ^^^^H 

gUttgrene,  764. 

fever-  H. 

Sehoeulcin'if  di^ieaae,  26.                  ^^^^H 

hemorrhage,  732, 

gout,  71. 

Soiatioa,  0O9,                                    ^^^H 

ine»uJBcieney,  6&ti. 

poly  art  britia,  61. 

Sclerema  neoiiatonim,  626.             ^^^^H 

phtbii^in,  2.7l. 

purpura.  26. 

8cierodaotylia,  626.                        ^^^H 

ftcute,  264, 

Rheum ati^im,    iM:iite    articulajr, 

Solerodenna,  623.                            ^^^^H 

cbmaic,  256. 

6L 

Soleroiea,  combined,  688,                 ^^^^H 

iteno«Up  MB. 

Qompliflationfl  of,  54. 

8oterom!<',  amyotro|»hic   lateral,              ^^H 

Tulve,  disoase  of,  068. 

&SS.                                                      ^M 

Pupil,    Argyll.Koh«rtdoa,   47S, 

66. 

antero<taterat,  685,                                 ^H 

580. 

diagno«is,  05. 

disseminated,  521,                                  ^H 

Pupila  in  certshral  diae«a«^  478, 

duration,  04, 

muttipie  Gerehro-spinol,  632.                ^H 

Purpam.  24. 

Scotiocii^,  601.                                              ^H 

fu)n]iniiil(4^  27. 

paralytica,  601.                                    ^H 

hiemorrhngiciL,  26, 

symptoms,  03. 

Seorbutus,  22.                                   ^^^M 

Henoch**,  2fl. 

tre&traenl,  06. 

Sootouiata,  480.                               ^^^H 

rheumatic,  25, 

eerehral,  05, 

Semfula,  286.                                    ^^^H 

simple,  24, 

ohronio  articular,  70, 

hone»<  ID,  289.                                  ^^^^H 

sytnptomatic,  20. 

l^onorrhoeal,  OS, 

eatarrb  in,  238.                              ^^^^H 

Puetule,  maligaaat,  3S5. 

muscular,  74. 

diBguoftis,  290.                                  ^^^^^| 

Pynemifl,  191. 

scarlatinal,  BS. 

etiology,  287.                                  ^^^1 

diai^Qu^ia,  193, 

Buh  acute.  04. 

lymi^h-glandB  in,  289,                    ^^^^| 
morhiil  anatomy,  287.                     ^^^^H 

treatment,  194. 

Rheumatoid  arthritis,  71, 

Pyelitis,  1045. 

Rhinitis,  acute,  701, 

progno:«{^,  290.                                ^^^^| 

dJiLji^not^iei^  1047, 

chroQie,  70 a. 

symptomatology,  28S.                     ^^^^H 

morbid  liiifttomy,  1046, 

Rickets,  50. 

types  of  children  with,  289.                ^H 
Scrofuloderma,  260.                            ^^^^M 

praginwisp  1048. 

diagnofllH,  53. 

eymptooiA,  1IM7, 

feeding  tu,  54. 

treatment,  300,                                ^^^^| 

treatment,  1048. 

f«etal,  50  {note}. 

Scurvy^  22.                                          ^^^^H 

Pyloric  i acorn petentsy,  861, 

hemcfrrbagio,  66« 

infantile.  55.                                     ^^^^H 

Pyonephroaii,  1048. 

progi^sis,  63, 

Secotidiu-y  aninmio,  3.                                ^H 

Pyopnoumotborajtj  771, 

treatment,  63. 

Seminal    vesicles,    tuberoulosia                ^^M 

P^Meptioamift,  If^l. 

Romberg's  aymptiJin,  679. 

of,  272.                                                       ^M 

PyromADiaf  386, 

Rose- cold,  704, 

Senile  osleomalaeijL,  57.                             ^H 

Pyuria,  1016. 

Rotheln,  107. 

Sensation,  disturbanoes  of,  381.               ^H 

Hoimd  worma,  337. 

SetLse-ithock,  464.                                      ^^M 

Quinsy,  802, 

Rubeola,  102. 

Septic  infet<tian,  189.                         ^^^^M 

black  form  of.  104. 
complications  of,  104. 

intoxication,  189,                            ^^^^H 
toxfBzuia,  189,                                  ^^^^^H 

diagao#ifi,  105. 

Septio«emia,  189.                                       ^^| 

R. 

hemorrhagic,  104. 

Septioc»-pywmiA,  101.                                 ^H 

lUhies,  233.                                    1 

matign&nt  foroii  of,  104. 

Serous  membranes^*  tuberouloais               ^H 

dlagnofllB,  234. 

pTogno»iii,  106, 

of,  275.                                                     ^M 

dumb,  2ii3. 

treatment,  106. 

Sbip  fever,  146.                                            ^M 

furious,  233. 

Rue,  01  i  of,  poifiouing  by,  301. 

Sideroiis  of  iungi,  756.                             ^^M 

prognoBJA^  234. 

Silvester's  method  of  artiOoial               ^H 

trefttmenV  234. 

5^ 

red p] ration,  364.                                     ^H 

Rachitis,  50, 

Simple  tinii^mia,  2.                                     ^H 

RanuJA,  7f»6. 

Salaam  convulsions,  439.              i 

Singultuj^,  410.                                          ^H 

Raptus  melancho])<!ua,  392. 

Salivary   gliknds,   inflammatit^n  | 

Skin,  tubereuto^is  of,  250.                         ^H 

Bay-fungua    in    actinomyooeis. 

of,  790.                                         ' 

Sleep,  disorders  and  accidents                ^^M 

2;n. 

Sand. flea.  348. 

of,  460,  463.                                          ^M 

Raynnud'»  di&case,  019, 

Santonin,  pi  ago  in  g  by,  362. 

morhiil,  40X                                               ^H 

chronic,  621, 

SapriBrnia,  180.                                ! 

Small  pox,  Wd,  (  Wc/e  Variola.)               ^M 
black,  113,                                               ^M 

Reaction  of  degeneralbn,  hiw 

B&roop«ylla  penetmatt,  348.           ^ 

of,  603. 

gareoptes  homini?*,  :U6. 

hcmorrhagio,  110,  113.                          ^H 

Reflexes,  378. 

Eatnmine  oerebritis,  363.              | 

mal  ignant,  110,113,                              ^M 

ankle,  378. 

Savia«,  oil  of, poisoning  by,  301 . 

Smell,  centre  for,  473.                               ^^^ 

deep,  378. 

Soabnlo- humeral   type  of  atro- 
phio  myupathj,  48, 

Softening  of  brain,  618,                     ^^^^^| 

pateUa,  378, 

SomnambuLlim,  465,                          ^^^^^M 
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Sottl-blindneu,  487. 
Spanish  fly,  poisoning  by,  861. 
Spasm,  879. 
facial,  431. 
local,  431. 
nodding,  432. 
ToUry,  432. 
Spastic  paralysis,  infantile,  608. 

paraplegia,  586. 
Spinal  abscess,  547. 
ansdmia,  40tt,  545. 
apoplexy,  543. 
convulsions,  378. 
cord,  anatomy  of,  540. 
hypera)mia  of.  545. 
tuberculosis  of,  284. 
embolism,  544. 
epilepsy,  586. 
hemorrhage,  543. 
irritation,  409. 
localisation,  540. 
meningitis,  acute,  546. 

chronic,  547. 
pachymeningitis,  546. 
syphilis,  592. 
thrombosis,  544. 
tumor,  548. 
Spirillum    Obermeieri    in    re- 

lapsing  fever,  149. 
Splanchnoptosis,  29,  855. 
Spleen,  abscess  Of,  30. 
diseases  of,  28. 
embolism  of,  80. 
enlargement  of,  28. 
movable,  29. 
tuberculosis  of,  281. 
wandering,  29. 
Splenic  ansamia,  16. 
Splenoptosis,  29. 
Sporosoa,  321. 

of  malaria,  203. 
Spotted  fever,  152. 
Sputa,  nummulated,  258. 
Sputum,  staining  of,  in  phthisis, 

255. 
Station  test,  380. 
Stomach,  atony  of,  851. 
cancer  of,  843. 
cachexia  in,  846. 
diagnosis,  847. 
examination  of  contents  in, 

848. 
extension  of,  845. 
morbid  anatomy,  844. 
prognosis,  848. 
symptoms,  845. 
treatment,  848. 
tumor  in,  846. 
urine  in,  847. 
vomiting  in,  845. 
cramp  of,  851. 
dilatation  of,  823. 
examination  of  contents  of, 
820. 
in  cancer,  847. 
hyperacidity  of,  852. 
hypereesthesia  of,  850. 
inflation  of,  817. 
malposition  of,  822. 
neuroses  of,  849. 
of  motility.  850. 
of  secretion,  852. 


Stomach,  neuroses  of  sensation, 
849. 
peraoidity  of,  852. 
peristaltic  unrest  of,  851. 
physical  examination  of,  818. 
spasm  of,  851. 
superaoidity  of,  852. 
ulcer  o^  836. 
chronic,  837. 
diagnosis,  840. 
nstralgia  in,  842. 
hssmatemesis  in,  839, 842. 
morbid  anatomy,  837. 
perforation  in,  840,  843. 
prognosis,  841. 
symptoms,  837. 
treatment,  841. 
Stomatitis,  791. 
aphthous,  791. 
catarrhal,  791. 
gangrenous,  791. 
parasitic,  792. 
symptoms,  792. 
treatment,  793. 
ulcerative,  792. 
Strawberry  tongue   in    scarla- 
tina, 96. 
Streptococcus  erysipelatis,  185. 

pyogenes,  185. 
Striated  bodies,  tumors  of,  526. 
Strongylus  longivaginatus,  889. 
Struma,  31. 

Strychnine,  poisoning  by,  356. 
Stupor,  460. 

delusional,  395. 
St.  Vitus's  dance,  432. 
diagnosis,  436. 
prognosis,  436. 
symptomatology,  434. 
treatment,  436. 
Subacute  rheumatism,  64. 
Sublingual    glands,   inflamma- 
tion of,  796. 
Submaxillary    glands,    inflam- 
mation of,  796. 
Subphrenic  abscess,  914. 

pyopneumothorax,  914. 
Sugar  in  urine,  test  for,  1010. 
Sulphuric  acid,  poisoning   by, 

360. 
Sunstroke,  450. 
Suppurative  encephalitis,  510. 

myositis,  44. 
Suprarenal  capsules,  tuberculo- 
sis of,  619. 
melasma,  41. 
Surgical  insanity,  395. 
Symmetrical  gangrene,  619. 
Symptomatic  purpura,  20. 
Syncope,  local,  619. 
Syphilide,  macular,  307. 
papular,  307. 
pustular,  308. 
tubercular,  309. 
Syphilis,  304. 
acquired,  806. 
alopecia  in,  308. 
choroiditis  in,  309. 
eruption  of,  307. 
exoiitosis  in,  309. 
gumma  in,  310. 
hard  chancre  in,  306. 


Syphilis,    acquired,  Himt«riaa 
chancre  in,  306. 

iritis  in,  309. 

macular  syphilide,  307. 

nodes  in,  309. 

papular  syphilide,  307. 

periostitU  in,  309. 

pustular  syphilide,  308. 

secondary  stage,  307. 

tertiary  stage,  309. 

tubercular  syphilide,  309. 

visceral,  311. 
bacilli  o^  304. 
oerebral,  528. 

age  in,  533. 

oonviUsions  in,  529,  531. 

diagnosis,  532. 

gumma  in,  528. 

headache  in,  530. 

insomnia  in,  530. 

palsy  in,  529,  531. 

prodromes,  532. 

prognosis,  534. 

treatment,  534. 
Colles's  law,  304. 
gumma  in,  305. 
hereditary,  312. 

diagnosis,  316. 

infantile,  314. 

intra-uterine        infeetion, 
313. 

marriage  in,  317. 

morbid  anatomy,  313. 

osteochondritis  in,  813. 

prognosis,  316. 

prophylaxis,  316. 

symptoms,  314. 

treatment,  317. 
of  cachexia,  320. 
morbid  anatomy,  306. 
of  arteries.  311. 
of  hesrt,  311. 
of  liver,  311. 
of  lungs,  311. 
of  nerves,  618. 
of  testis,  312. 
spinal,  592. 
Syphiloma,  305. 
Syringomyelia,  572. 
diagnosis,  575. 
gliosis  in,  573. 
prognosis,  575. 
symptomatology,  573. 
treatment,  575. 
trophic  changes,  575. 


T. 

Tabes,  575. 

nio:*enterica,  266. 

mesoraica,  266. 
Tabetic  arthropathy,  580. 
Taches  bleu&tres.  347. 
Tachycardia,  679. 
Taenia  acanthotria5,  324. 

cucumerina,  324. 

echinoooccus,  329. 

elliptica,  324. 

fl  a vo- punctata,  324. 

madagascariensis,  324. 

mc  liocrinellata,  324. 

nana,  324. 
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T»nia  sagiDAta,  324. 

Boliam,  328. 
TftDsy,  oil  of,  poisoning  hj,  853. 
Tape- worms,  328. 

diagnosis,  326. 

etiology,  324. 

symptoms,  326. 

treatment,  326. 
Tartaric  aoid,  poisoning  by,  860. 
Taste,  centre  tor,  476. 

loss  of,  477. 
Temporal  lobe,  tumors  of,  526. 
Terminal  dementia,  397. 
Testes,  scrofula  of,  273. 

syphilis  of,  812. 

tuoeroulosis  of,  273. 
Tetanic  convulsions,  378. 
Tetanus,  194. 

antitoxin  in,  200. 

bacillus  of,  194. 

cerebral,  198. 

diagnosis,  198. 

idiopathic,  198. 

neonatorum,  198. 

opisthotonos  in,  197. 

prognosis,  198. 

symptomatology,  196. 

treatment,  199. 
Tetany,  latent,  443. 

treatment,  443. 
Thermic  fever,  450. 
bathing  in,  453. 
diagnosis,  452. 
setjuelsa,  454. 
treatment,  452. 

sensibility,  381. 
Thomson's  disease,  49. 
Thread-worms,  337. 
Thrombosis,  cerebral,  494. 

of  cerebral  sinus,  497. 

of  heart,  648. 
Thymic  asthma,  40. 
Thymus  gland,  diseases  of,  40. 
tuberculosis  of,  283. 
tumors  of,  40. 
Thyroid  gland,  diseases  of,  81. 
tuberculosis  of,  283. 
tumors  of,  40. 
Tic,  431. 

choreic,  438. 

convulsif,  439. 

convulsive,  431, 

douloureux,  431,  618. 

painless,  431. 

salaam,  439. 
Ticks,  346. 
Titubation,  381,  488. 
Tone-deafness,  485. 
Tongue,  dibseoted,  794. 

geographic,  794. 

ichthyosis  of,  794. 

keratosis  of,  794. 

oedematous    enlargement   of, 
795. 

psoriasis  of,  794. 
Tonsils,  inflammation  o^  797. 

pharyngeal,  801. 
Tonsillitis,  801. 

acute,  801. 

chronic,  803. 
Torticollis,  431. 

rheumatic,  24. 


Trachea,  diseases  of,  712. 
Traohitis,  712. 
Trance,  hysterical,  408. 
Traumatic  back,  447. 
neurosis,  446. 
diagnosis,  448. 
treatment,  449. 
Tremor,  380. 
intention,  380. 
persistent,  380. 
Trichina  spiralis,  342. 
Trichinosis,  342. 
diagnosis,  344. 
symptoms,  344. 
treatment,  345. 
Trichocephalus  dispar,  340. 
Trichomonas  intestinalis,  322. 

vaginalis,  322. 
Tricuspid  insufficiency,  667. 

stenosis,  668. 
Trigeminal  nerve,  inflammation 

of,  613. 
Trommer's    test   for   sugar  in 

urine,  1010. 
Trophic  disturbances,  382. 
Tropical  anaemia,  3. 

dysentery,  212. 
Tubal  tuberculosis,  274. 
Tubercle,  242. 
anatomist's,  250. 
miliary,  242. 
Tubercula  dolorosa,  618. 
Tuberculin,  241. 
Tuberculosis,  239. 

antiphthisin  in,  241. 
bacillus  of,  239,  241. 
caseation  in,  243. 
cheesy     degeneration     in, 

243. 
cheesy   metamorphosis   in, 

243. 
miliary  tubercle  in,  242. 
morbid  anatomy,  242. 
predisposing  causes,  241. 
primary,  240. 
secondary,  240. 
symptoms,  244. 
treatment,  292. 
varieties,  244. 
acute  or  disseminated,  244. 
morbid  anatomy,  245. 
prophylaxis,  290. 
symptomatology,  245. 
temperature  in,  245. 
treatment,  292. 
chronic  general,  248. 
prophylaxis,  290. 
treatment,  292. 
alcohol,  294. 
climate,  295. 
counter-irritation,  297. 
exercise,  294. 
food,  294. 
germicides,  293. 
inhalations,  297. 
internal  medication,  297. 
of  fever,  299. 
of  glands,  293. 
of  haemoptysis,  298. 
of  night-sweats,  299. 
pulmonary     gymnat^tics, 
297. 


Tuberculosis,  chronic,  tubercu- 
lin treatment,  293. 
local,  249. 

of  alimentary  canal,  266. 

of  bUdder,  271. 

of  blood-veesels,  283. 

of  bones,  285. 

of  brain,  284. 

of  ductless  glands,  281. 

of  Fallopian  tubes,  274. 

of  heart,  283. 

of  intestine  265. 

of  joints,  285. 

of  kidney,  270. 

of  li^er,  268. 

of  lungs,  247. 
diagnosis,  248. 
examination  in,  248. 
onset  of,  247. 
prognosis,  249. 
treatment,  292. 

of  lymph-glands,  281. 

of  mammary  gland,  274. 

of  mucous  membranes,  260. 

of  ovaries,  274. 

of  pancreas,  269. 

of  pericardium,  275. 

of  peritoneum,  276. 

of  pleura,  276. 

of  prostate,  272. 

of  seminal  vesicles,  272. 

of  serous  membranes,  275. 

of  sexual  organs  of  females^ 
273. 

of  skin,  250. 

of  spinal  cord,  284. 

of  spleen,  281. 

of  suprarenal  capsule,  283. 

of  (wticle,  273. 

of  thymus,  283. 

of  thyroid.  283. 

of  uro-genital  tract,  269. 
'     of  uterus,  274. 

of  vascular  system,  283. 

pulmonary,     251.      ( Vidt 
Phthisis,  pulmonary.) 
Tumors,  intracranial,  524. 

diagnosis,  527. 

epileptic  attacks  in,  525. 

knee-jerk  in,  527. 

treatment,  528. 
of  biliary  tract,  947. 
of  heart,  650. 
of  intestine:*,  894. 
of  kidney.s  1043. 
of  larynx,  711. 
of  lungs,  767. 
of  mediastinum,  789. 
of  oesophagus,  812. 
of  peritoneum,  986. 
of  pleura,  787. 
of  thymus  gland,  40. 
of  thyroid,  40. 
phantom,  412. 
spinal,  548. 
Tuphlo-enteriti?,  876. 
Typhlitis,  876. 
Typhoid,  bilious,  151. 
face,  125. 
fever,  119. 

abortive,  130. 

apyretic,  130. 


